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T  O 

The  Right  Honourable  the 

LORD  BURLINGTON. 

MT  LORD,  . 

TH  E  original  philoibphical  writings  6î 
the  Honourable  Mr.  Boy  le ^  are  a  trca- 
fure  woithy  the  cabinets  of  princes  5   and, 
perhaps,  the  moft  valuable  preiènt  of  that 
\ûnd  the  world  eyer  receiyed.     If  my  ilicceis 
in  abridging  theni  be  anfwerable  to  my  wiflies, 
and  the  pains  beflowed  in  the  attempt,  I  pre- 
Hune  they  will  not,  in  tbis  form,  diflionour  their 
noble  audior^  nor  prove  unworthy  the  coun- 
tenançe  and  acceptance  of  your  Lordfhip. 
At  leaft  f  p^foade  ïny  ièlf  it  were  injurious 
not  to  addrefs  the  work  to  the  noble  femily 
o£  thi^  BoyfeSf  whcreto  the  ties  of  nature,  as 
well  as  affinity  of  genius,  tafte,  and  other 
qualifications  (hared    in  common  with  the 
great  author,  direâ  me. 

.  :  ,  .,..  ...î:         a  X  May 
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Mày  it,  therefore,  pleafe  your  Lordfhip, 
to  permit  this  firft  Volume  of  die  Abridgment 
to  bear  your  Lprdfhip's  name  j  whereby  frefli 
honour  will  be  derived  to  the  noble  author  of 
the  originals  j  and,  in  retum,  your  Lord- 
fliip'scharaâer  be  fet  in  open  view  5  fmce  the 
Works  of  Mr.  Boy  le  confefs  the  genius,  tafte, 
and  temper  fo  happily  united  in  your  Lord- 
(hip. 


I  am. 


)    :. 


My  Lord, 


Tour  Jjordjhip^s  moft  humble  y  - 
And  moft  devoted  Servant  y. 


Peter  Shaw. 
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A    GENERAL 


PREFACE 

T  O    T  H  E 

Abridgment  oî  Mr.  BOYLE's 

Phîlofophîcal    WORKS. 

TiE  pbilo/opbical  writings  of  Mr.  Boy  le  bave^  from  tbeir 
firft  appearing  in  public ^  done  an  bohour  to  bis  country^ 
and  procured  him  a  gênerai  ejleem  in  tbe  werld.  Tbe 
ruroelty,  tbe  variety^  tbe  dignity^  and  tbe  ufefulnejs  of  tbe  fe^ 
ver  al  fubjeBs  be  treats^  witb  tbe  eafy  and  familiar  mamur 
wberein  tbey  are  bandledy  recommend  bis  performances  to  tbe 
lobole  body  of  mankind:  Mr.  Boyle ,  accommodâtes  bimfelf  as  welL 
to  tbe  unlearned  and  tbe  mn)ice^  as  to  tbe  pbilofopber  and,  tbe 
fcbolar}  bis  wbole  fcope  and  defgn  being^  mtb-tbe  utmofl  can^ 
dmr  and  fimplicity^  te  communicate  tmfe  numerous  and  împor^ 
tant  difioveries^  wbicb  cofi  bim  infinité  pains  and  application  to 
maie. 

On  tbe  otber  band^  as  Mr.  Boyle  nvas  tbe  introducer^  or^ 
ût  leaft^  tbe  great  refiorer  of  mecbanical  pbilofophy  among  us^ 
foy  by  endeavouring  to  deli'çer  bimfelf  in  tbe  moft  full  and  cir^ 
cumjlantial  manner  about  ity  be  bas  Jpun  out  bis  tvorks  to  ivbat^ 
nfflp  tbat  pbilofopby  is  more  gêner ally  kncw^t^  appears  an  immo^ 
Vol.  I.  .     .  a         •    •    -  derate 
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derate  îengtb.     Hts  numerous  pièces  too  beirig  ail  .publtjhed  orr/r^ 
Jimalhy  ^ml  m-a-miJè^JJéMéws  mamtêr^  'tUu   matter  of  Jbme  é///^ 
ficiilty  to  reduce  them  to  an  erder  Jii  for  a  ready  and  commodztHis, 
perujah     Wbence  it  /V,  that  few  having  been  ai  the  pains  to  col-- 
leSt^  methodizey  and  regularfy  jludy  his  excellent  writirigs  as  t/jeyr 
requirCy  the  value*  Jet  upon    tbeniy  thougb  great  indeed  and  gerzé- 
raly  falls  vafti^Jhort  of  wbat  they  merit-,  proceeding  ratber  frotJi 
the  report  of  hère  and  there  a  diligent  man^  tban  from  any  per^ 
^fiûu4  andàèluul  kncwledge,  that  the  generxiUty^   even  of  pbikjbpber'^y^ 
had  of  them.      But   thofe  ivho   bave  been    mojl    converfant  ivir/j 
Mr.  Boyle,  agreCy  that  no    author  dèferves  better  of  mankindy  or 
tnerits  to  be   more   generally  read^   tban  be.      And^    in  order  to* 
procure  him  tbis  gênerai  perufaly  as  notbing  feetned  more   condu^ 
cive  tban  to  digeji  and  contraB  bis  woriSy   tnto  a  juft  and  regu^ 
lar  abridgmenty    I  was  requejied    to  attempt  one.     For  y  notwitb^ 
fianding  the  EpHorac  of  Mr..  Boulton,  awell  digeftedy  a7id  com^ 
pendions  coHeStton  of  ail  Mr.  Boyle'j  pbilofopbical  writingSy    bas. 
•         been  generally  wijh'd  for  y    and  declaredy  by  unexceptionable  judges^, 
to  be  great ly   wanting.     ^T'was  tbe  opinion  of  fucb   that  princi*- 
pally  aetermined  me  to   tbe  undertaking  ;    and  I  Jhall  think  my. 
labour  well  b^hmedy    to  bave  acquitted  myjèlf  in  it  with  their 
approbation. 

The  defign  ^  an  abridgments,  J  conceivey  is  clearly  u  exbibif 
the  vfbolf  fubflance  of  an  author  y  witbout  admitting  any  thing 
ypiperfiuous. 

Hqw  far  I  bave  avjwered  tbis   endy    in  abridging  tbe  phiih 
fqpbical  locrks  of  Mr.    BqjIc,    is  not  for  me  to  détermine.     U: 
VlilJ  be  expe^edy  bowever^    that  T  give  fome  account  of  fny  pror 
ceedureberein. 

Mr.  Boyle'i  pbilqfipbical  ivriti/igs  appearing  to  be  a  mifceU 
lany  of  ejjaysy,  yton  a  great  variety  of  JubjeSsy  it  was  judgd 
convenienty  in  •  t$e  firji  placey  fever-ally  to  reduce  them  under  tbe 
refpeSive  gênera)  bcads  whereto^  they  naturally  èebmg'di  ivhence 
tbe  fcope  and  defign  of  each  feparate  piecey  might  prefently  become 
confpicuous  ;  and  tbefenfe  and  tendency  ofthe  njobdcy  thus  rang'dy  be 
tbe  better  judgd  qf. 

A  farther  a^fuantagey  I  prejumed^  muft  accrue  from  placing- 
them    in  fucb  a  manner,  tSat  thofe  nvbich  were  introduStory  or 
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fun3amentaly  migbt  jlandjirfi^  and  prépare  tbe  nvay  for  the  refiy 

and  that  ail  migbt  naturally  Jellow^  mutually  illiifirate^  and  y  as  mue  h 

as   pojfible^  frwe^  confirm^  and  lead  to  each  otber.     To  this  end^ 

liker^vifty   it  nx>as  fhund  abfolutely   necejfary  to  reSlify  numerous  dîf* 

locations  ;  to  bring  ail  Addenda  and  infertions  into  their  proper 

places  ;  andjo  to  difpofe  and  marjbal  thefeveral  jcattered  articles  re^ 

lating  to   tbe  famejubjeEl^  that  tbey  Jhould  togetber  tend  to  compofe 

one  regular  wbole.     But  as  Mr.  Boyle  never  defigncd  to  write  a  body 

oj  pbilojbpbyy  only  to  bejltrw  occafional  ejjays  on  thojè  fubjeâls  ivhereto 

bis  genius  or  inclination  led  bim  ;  *tis  not  to  be  expe£îed^  that  even 

tbe  mo^  exquijite  arrangement^  Jhould  ever  reduce  tbem  to   a    me^ 

thodical-and  uniform^r/iem,  tkd  tbey  afford  abundant  materialsfor  one. 

In  tbe   next  place^    objerving  that  Mr.  Boylc'j    manner  was^ 

ccremomoujly  to    addrefs  particular  pièces  to   particular  perfbns  ; 

to  ujè   large  preparatory  dîfcourfes^   before  be  entred  upon  his  de^ 

Jign  i  amdalways  to  write  in  a  copiouSj  diffujivey  andcircumfiantiaJ 

Jlile  ;    T  determined  to  leave  ont  in  tbe  abridgment  ijobatever  was 

merély   perjonal^   or  bad  m  relation  to  the  argument  ;    and  to  con- 

traS  bis  words   into  as  fmall  a  compafs  as  appear'd  confident  with 

tht  perjpicuity  requise  in  pbilofipbical  writings.     And  I  Jloould  be 

forry  that  any  perfim,    tho    a  ftranger  to  Mr.  Boyle's  di/coveries^ 

or  tbe  modem  pbilojothy^  Jhould  not^  by  tbe  proper  application^  fuU 

ly   underjland  bis  aoSrine  in  tbe   abridgment  \  or  not  be  enabled 

by  it  to  go  tbrougb  ail  bis  experiments^  proceffes^  and  opérations^  in  the 

very  manner  wberein  bimjilf  delivers  tbem. 

Andéecaufijbme  exceptions  bave  been  taken  to  Mr.  Boyié'j  ori^ 
ginals^  on  accwnt  oftbe  pajfàges  that  frequently  occur  in  différent 
languages  from  that  naberein  be  wrote^  and  the  quaint,  antiquated, 
or  îtfxoutb  exprejjions  be  jometimes  ujès  j  it  feem'd  convenient  to 
make  bim  wholly  Engliûi  ;  to  throw  out  the  barjher  words  and 
pbrafes  ;  andfojar  ttk  alter  the  Jiyle^  that  it  Jhould  not  offend  a 
merely  pbikfopbical  ear  :  and  to  do  more,  in  tbis  rejpeâl,  was  deemed 
an  unneceffary  labour.  For,  as  I  was  ail  along  to  pre/èrve  the  fenjè 
<f  tbe  autbor  pure  from  any  foreign  turn  or  tinSlure,  it  Jeemed 
mofl  expédient  to  employ  bis  very  words,  whereverthey  appeared  con-* 
cijè,  expreffivey    and  unexceptionahle. 

jind  tbejè  are  tbe  views  I  bad^  with  regard  to  tbe  autbor,  in 
tbis  undertaking. 
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Having  now  reduced  Mr.  Boyle'j  pbilofiphical  works  under  di^ 

fiinSl  gênerai  beads^  I  judgd  it  icould  be   acceptable ^  if  io    eacb 

were  prejix'd  Jome  fiort    account   of  the    do£irine  rajig'd    unJer 

it  5     that  the  reader   might  corne   a    Utile  prepared  to   the   con- 

fideration  thereof. 

And   to  render   tbis    abridgment   tbe   more    nfeful   and  fatis^ 

faSiory,    it    was  judged    requtfite  to   add^    by   way  of  notes,    the 

later   dijcaveries     and    improvements  ^    in    the    principal  fubjeSls 

treated  of  by  Mr.  Boyle.     ^Tijoas  far  front  my    defign  in  tbis^ 

to    Write    a   comment    upon   the  cuthor  j    that  were  a    work  for 

fome  great  majler  in  natural  and  expérimental  knowledge,     Con^ 

fcious  of  my  crjon  inabilities^  I  defigned  no  more  than  to  transfer 

from  the  great  Sir  Ifaac  Newton,    and  fome  few  otber   eminent 

and  fuccefsful   enquirers  into    nature^  fucb  particulars   as  tend^ 

ed  to  illufirate^   confirm^    or  improve^  the  dûSlrine  and  difoveriei 

ofMr.  Boy  le. 

What  ftands  colleSied  from  varions  pièces  of  our  author^  and 
thrown  together  by  way  (f  gênerai  prejace  to  bis  philofophical 
writings^  will  render  it  needlejs  for  me  to  enter  into  tbe  partie 
cular  naturcy  metbod^  and  defgn  of  them  ;  or  to  anfiver  the 
objeSiions  wbereto  tbey  may  feem  liable  :  ail  tbis  is  thert  done  by 
tbe  autbor  bimfelf  in  a  manner  fuperior  to  any  I  prétend  tcK 
I  Jhall^  therefore^  only  obferve  farther^  as  to  my  own  part^  that  I 
bave,  tbrd  the  wbole  courfe  of  the  work^  confulted  the  advantage 
of  tbe  reader  y  as  well  as  the  réputation   of  Mr.  Boyle. 

'T«  an  equal  regard  to  both,  that  hère  détermines  me  to  dwell 
a  little  upon  the  excellencies  af  the  autbor  i  and  the  advantages 
to  be   reapedfrom  a  perufal  of  bis  works. 

Mr.  Boyle  takes  up  bis,  reader  at  the  éléments,  or  funda^ 
mental  principles  of  tbings,  and  with  exquijîte  judgment  conduis 
him  througb  ail  the  régions  of  nature,  to^furnijb  him  with  ob- 
jets, wbereon  to  exercife  bis  faculties  ;  and,  being  firfi  follici- 
tous  to  make  him  a  gênerai  philofopber^  leaves  him  prepared  for 
any  fart  ber  enquiry  be  Jhall  think  fit  to  make,  into  tbe  works  of 
nature  or  art. 

The    befi  and  only  folid  foundation  for  philofophy,    is    its  ufe^ 

fulnefs  to  mankind^    and  tbe  only  way   to  gain  it  the  réputation 

it   deferves,    mufi    be    to    manfejl    tbe   great    advantages    that 

attend 
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aUend  tbe  Jtudy   tbereof.     Mr.  Boyle  bas  been  every   where  care^ 

fiil  to  JheWy    tbat  nothing  can  be    more  ferviceable  and  bénéficiai 

in   lifej    tban   expérimental  pbilofophy    in  gênerai.     Tbe   Men   of 

ivit  and  learning  bave^  in  ail  ages^  bufied  tbemfelves  in  explain- 

ing  nature  by  nvords  ;    but   it  is  Mr.  Boyle  alone^  who  bas  nvholly 

laid  bimfelfout   in  Jhewing  pbilofophy  in  aSlion.     Tbe  Jingle  point 

be    perpetually    keeps    in   vieWy    is  to   render   bis  reader   not    a 

talkative^  or  ajpeculative^  but  an  aSiual  and  praSiical  pbilofopber. 

Himfèlf  fets  tbe  example:    be  made  ail  tbe  experiments  be  poffibly 

cmld  upon    natural  bodies^    and  communicates  tbem   witb  ail  de^ 

Jirable  candour  andjidelity. 

He  well  kneWy  tbat  experiments  are  tbe  life  and  Joui  of  natu^ 
rai  knonvledge  5  and  tbat  no  real  improvement  can  tberein  be 
made  witbout  tbem.  Tbe  framing  of  notions^  and  devifing  of 
JcbemeSy  may  make  a  notional  or  idéal  philojopber  ;  but  experi- 
ments  alone^  or  tbe  dealing  witb  natural  bodieSj  and  applying  tbem 
to  eacb  otber^  can  make  a  real  and  aStual  one.  Mr.  Boyle  bas 
left  us  Jiicb  an  ample  catalogue  of  trials^  in  ail  tbe  parts  of  na^ 
tural  pbilofopbyy  and  fucb  foundations  for  fartber  difcoverieSy  as 
can  mly  be  fully  profecuted  and  applied  by  tbe  Boyles  and  tbe 
Newtons  oj  future  âges. 

To   tbe  want  of  proper    experiments^    and  the  tajle  for  read-- 

ing   and   making  them^  mujl   be  attributed  ail  our  ignorance  in 

natural  tbings.     Wbat   ligbt   bas    Mr.  Boyle  let   into  tbe  dark 

parts   of  nature^    barcly    by  means  of  experiments  !    The  foun^ 

dation  and  main  fpring   of  his   wbole  pbilofophy^   is   the   obvious 

art    of    experimenting.      But    be  was    very  far  from   devifng 

and  making    experiments^     in     order  to   confirm    or    eflablijh    a 

Jyjlem^    raijcd  witbout  tbe  belp  of  tbem  ;    for  in  tbat   cajèj  'twas 

bis  opinion,    tbe  greateji    advantage   is   lofl,    wbicb    might  otber-- 

wijè  attend  tbem.     A   man    ivboUy  pojfejfed  witb   any   one   vie^v 

jèes  ail  tbings  in   tbe  light   of  it  \  and  Jlights  whatever,  at  firfl 

figbty    appears    to    hâve  no   tendency  thereto.     Thus  the   ancient^ 

and  Jome   modem  chymijls,    intent  and  fixed    upon   the    meliora^ 

tion    of  metals,    or    tranfmutation^    loji    ail  tbe  benefits   of  tbat 

infinité   numher   of  experiments   tbey   made,    except    what  tendcd 

toibtir  darling  end.     But  if  tbe  mind  be  kept  entirely  openand 

dtfengagedy     ^^^^y    pbenomenon   will  be  obferved.     And  tbis   was 
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Mr,  Boylc'i   manner  of  proceeding.     Nay,  after  be  had  gom  tbe 
greatejl   lengtbs  he  nvas  able^   be   draws   no  dogmatical  conclu/ton  s 
from  bis  preînifes  ;  "well  knowing^   that   tbe  great  difcoveries  /iz// 
remahûng   to  be  made^  may  bappen  to  ciajio  withy  or  over-tur-n 
any  Jy/h^my  tbat^  for  waftt  of  ligbt,   fuigbû  once  appear    rational 
and  kvdl  foundcd.     ^Ihe  generality  ofmankind  are  tn  pofi-bajie   to 
draw  concln/iofîSy    bcfore  they  bave  confidered'  tbe  premifes  ;  and  ufu^ 
iiÛy  dcterwîne  off-band  upon  a  fubjeSl  :  but  Mr.  Boylc,   after  ba- 
'cing  ivell  pondered  bis  experimcnts   and  obfervationSy    and  viens}  d 
ilùjcm   on  ail  /ides,  witb  tbeir  Jeveral  circumjiancesy  is  exceeding 
cautions    in   reofàning  from  tbem.     He   ?2ever  rai/es  an  bypotbefis 
to  folve   phenomena  \    but   if  tbe  folution  does   not  <f   itjelf  grorw 
ont  of  tbcm^  "ivbcn  atte?ifivcly  confidered^  be  leaves  ail  as   be  found 
il  ;    ajid  waits  for  furtber  difcoveries  to  inform  bim.     Tbis  prac^ 
ticey    as  it  covimamis  our  admiration^    on  account  of  its   difficul^ 
îy  ;   fo   it   bigbly  dcferves  to  be  imitatcd^   on  account  of  its  ufe^ 
fulnefs. 

Tbe  bu/inefs  of  experimenting  be  refrains  not  to  any  parttcular 
brancb  of  fcience  \  but  applies  it^  in  full  latitude^  to  ail  tbe  ek* 
nientSy  and  ail  tbe  bodies  they  mix  with^  or  go  to  compofe.  Tbt 
air  y  eartby  fire^  and  loater^  ail  are  Jcrutinized  and  tortured  by 
experimentSy  to  confefs  tbeir  .natures^  offices ^  ufes^  and  tbe  wifdom 
and  defign  of  tbeir  création.  *Tis  by  tbis  means  tbat  be  Jhews  us 
very  various  and  furprizing  properties  and  effedls  of  tbat  familiar 
fluidj  tbe  air  or  atmofpbere  ;  ivbat  numerous  broods  of  effiuviafioat 
tberein  ;  ho\0  différent  bodies  are  affeSled  by  it^  according  to  tbeir 
différent  difpofitions  \  its  ujès  to  tbe  vegetable^  animal^  and  minerai 
kingdom  5  hcwy  like  an  immenfe  océan  of  a  gênerai  menjlruum^ 
it  a£is  varioufy  upon  ail  tbe  bodies  it  furrounds^  as  différent  corn-- 
binations  of  effiuvia  take  tbeir  turns  tberein  j  wbence  numberlefs^ 
unforefeen  diforders  in  tbe  animal  œconomy^  and  ten  thoufand  ef 
fedls  upon  even  inanimate  bodies^  nvbicb  to  vulgar  eyes  appear  tf- 
fionijhing  and  unaccountable.  'Tis  by  tbis  means^  tbat  be  Jhews 
and  explainSy  bow  tbe  vajl  iody  of  tbe  eartb  is  continually  fending 
ont  ber  expirations  into  tbe  atmofpbere^  and  feeding  vegetables 
from  ber  fuperficial  parts  \  whiift  innumerable  opérations  and 
cbymical  procej/es^    are    carrying    on    in    ber    entrails  ^    metals 
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^/orming^   fime%    gro^wing^    minerais    mixing^  ft^f^ingy  fuhUmîng^ 
Jiring^  exfhdingy  &c.     jp/>v,  tbat  grand  myftery  of  nature^  he  thus 
àrings  us  acquamted  witb^  whetber  folar^  jiellar^   culinar\\  fubter^ 
raneal^  or  crtificial^    by  finding  ont  ils  xarious  cffeBs  and  opera^ 
titm  upm  bodi€&  expofed  to  it  j  andjhews  us,  that  by  rarejying  their 
parts^   mixing  witb   tbem^    lodging    itjelf  tberein^   altering  tbeir 
texture^  incraifmg  tbeir  gravity^   and  giving  new  modifications  tj 
tbe  matter  oj  tbem^   it  produces  ten  tboufand  varieties^    and  ail  tbè 
qualifies  and  (^rations  in  natural  bodies.     The  élément  of  ivater 
be  examines    m  like  manner^  dejcribing   its  properties^  effeSis^  and 
tbe  varàous  forms  it   may  ajfume^  in  ail  tbe  différent  places^    as 
tbe  air  y  tbe  eartb^    and   e^ccn  in   conjiftent^  or  tbe  bardejl  of  bo^ 
dieSy  ivberein  *tis  found  5  tracing  it  from   tbe  clouds   and  rivers, 
to  tbe  deepeft  fiasy  ibbojè   produâiions  and  concealed  treajures^   be^ 
by  experimtntj  lays   open.     He  traces  animais  of  ail  kinds^  from 
tbeir  firjl  fenjibk  magnitude ^  to  tbeir  full  groniùtb\   and  applies  bis 
experiments  to  tbem  in  every  ftage  i   wbereby  be  Jhews   us  tbe  Jirjl 
begirmings  and  increafe  of  life  ;   tbe  ways  wbereby  it  may  be  re^ 
Jlored^  after  it  feems  wbolly  to  bave  left  tbe  bodyy  tbat  allliv^ 
ing  créatures   are   ûBual  machines ^  fo   wifeiy  confhived  and  Jet 
tcgetbery    that  tbeir  parts  ferve  various    purpofes  at  once  y  witb^ 
eut    ittterfering   ivitb   one    anotber  ;    tbat   tbe  lofs    oj   limbs  in 
animaUy    is  not  abjolutely   irréparable  ;    tbat  fome   may   longfur^ 
vive    tbe    want    of  tbeir  bearts  and  beads^    and  even  propagate 
tbeir  fpecies  ivitbout    tbem.     In  tbe  vegetable  kingdom^   he  Jhev^s 
us   tbe    rijè    and  increaje   of  trees    and  plants  from  water  i  tbe 
mearu    if  farwarding    tJjcir    groivth^    and  maiing    tbem  fruits 
Juhy    witb    tbe    *ways    of  preparing^    impron)ing^   and  preferving 
tbeir  produBs^    and  tbe  l'arious  liquors  tbey  may  be    brought  to 
afford.    And  in  tbe  minerai  kingdom^  be  inJlruSls  us  h(nv  ail  Jiony^ 
metallintj    and  terreflrial  bodies    are   form'd^  grou\   and  ripen  ; 
Jbews  us   tbe  fieps  tbat  nature  takeSy    in  tbe  Jéveral  procejjes  for 
tbeir  préparation  ;  from  wbat    original   matter  thcy  ail  fpring  ; 
b^œ    gems     ajjimilate^     concrète^    and    harden  \    ivhence    metals^ 
of  ail   iinds ,     ivbence    tbe    ruby    famés ,    tbe     diamojid  Jpar-- 
kUs^  and   goid  ohtaim  its    lovely    qualities.      In  jloort  ^    be  tbuÈ 
leads    bis   readtr  tbro*   ail  tbe  éléments^    and' ail  tbe  kingdoms  in 
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^naturel   fets  to  view  and    examines  tbe  feveral    cùmbination^^ 
Xcreatures^    and  produ^ions    of  tbem  \    their  properties^    powers, 
^virtues,    u/és,    ivays  of  working,    &c.    and  this  in  tbe   moft  in^ 
JiruSUng   and   entertaining  manner.     He  Jhews  us   tbat  we  ^in^ 
habit  a  mucb  wifer^  and  better  fegulated^     a  more   aSUve   and 
injirudiive  world,  tban  is  generally  Juppojed\ ,  be  makes  us  obferoe^ 
tbat  ail  tbe  bodies  around  us  are  incejfantly)fn  aBion^   andtbeir^ 
parts  in  confiant  motion  ;   tbat   nature  is  perpetually  carrying  on 
her  oivn  grand  fcbemes  and  defignsy  wbetber  we  regard  them  or  not  j 
tbat  even  our  own  bodies  are^  every  moment ^    adled  upon^  affeSled^ 
alterdy  and  refioredy  by  a  vafi  variety  of  agents^   wbicb  we  little 
dreamof,     He  does    not  barely  amufe  us   witb  notions  and  Jpecu^ 
lationSy     but   lays    before    us,    and  makes   us  fee  tbe  important 
Works  of  nature^   wherein  ourfehes^  and  ail  we  poJfe/Sy  are  near^ 
ly  interefied  and  concerrid.     Mr.  Boyle  calls  out   a  tboufand  latent 
qualities  in  tbe  air  \  a  tboufand  ufeful  fubfiances  jromibe  bowels  of 
tbe  eartb^   and  tbe  dtptb  of  tbe  fea.    He  greatly  opens  and  dilates 
tbe  mind  ;  gives  us  noble  and  generous  tbougbts  of  nature ,  andof 
our  own    abilities*,    manifefis   tbat  even  dejperate  tbings  may  be 
attempted  witb  fuccefs  ;  andjbews  no  quarter  to  tbe  lazy^  indolent 
temper  of  tbofe^   wbo,  from  Jballow  notions ,  and  a  want  ofbav- 
ing  feen  tbe  powers  in  natural  bodies  are  for  difcouraging  a/lnew 
and  grand  undertakings^  ;    and  unit  ing  tbe  knowledge  (f  tbe  phi^ 
lojbpher^    witb  ail    tbe  freedom  and  addrefs  of  tbe  gentleman  i  he 
rehders    tbe    mofi    daring   projeBs  promifing    and  advantagious. 
He  will  never  alhw  us  to   confider  tbe  world  as  a  rude  heap  of 
dully    inaSiive    mat  ter  5    but    convinces    us,    tbat  it  is   a  grand 
and  noble  machine,    continually    aSluated,    inform^dy  and  govern- 
éd.  by  a    mofi  wife  and  beneficent    Being,  who  keeps  ail  tbe  parts 
thereof  in  motion,    and  makes   tbem  aB  upon  one  another,  /sccor- 
ding  to    certain   laws  ;    tben  bringing    us   acquainted  witb  thefe 
lawSy  beenables  us  to  make  ufe  of  tbe  famé  firatagems  andcùntrivances^ 
wbicb   nature  berfelf  employs  \    wbicb^  furely,  are  capable  of  per^ 
forming  tbe  greate/l  tbings,  when  rigbtfy  appUed  5    tbat   is,    wben 
applied  as    Mr.  Boyle,    by    bis  oFwn   example    and    expérience, 
direâls  us.     But  he  fijews  alfo,    tbat  in  order    to  make  tbe  mojl 
advantagious  ufe  of  theje  powers,  a  gênerai  knowledge  of  nature 
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is  required.  Wttbout  large  and  comprebenfive  views  5  wttbokt 
éespig  wellverjèdin  mechanical  arts^  and  tbefiveral  branches  oj 
natural  knawkdge^  fo  as  to  make  one  affijling  to  anotber^  and  all^ 
in  tbeir  turn^  amjpire  to  tbefàme  endy  Mr.  Boy  le  encourages,  no 
mon  to  be  a  pryeBor. 

Ht   is  particularhf    cautions    to  guard  Bis    reader  again/i 

eoery  (^ration^^  tbat  migbt  any  wày  prove  dangerous  or  burt^ 

fui  î   and  to  prevent  bis  impofing  upon  bimfelf  by  any  fuperji- 

cial  objervationy  any  fallacious  or  contingent  expérimenta  ivhe* 

tbermade  in  bis  own  perjbn^   or  delivered  by  others.     So  mucb 

tbe  more  affiiEling  is  it  to  Jindy  tbat  be  Jhould  bimfelf  be  cbarged 

witb  baving  attributed  too  mucb  to  the  ptnver  of  nature  and 

art  \  and  to  bave  eafly   credited  uncertain  accounts  of  things 

uncommon  and  extraordinary.     In  tbis  particular  I  beg  ieave 

to  diffent  from  tbe  gênerai  opinion  wbicb  bas  crept  abroad  of 

Afr.  JBoylc.     From  an  attentive  perufal  of  bis  admirable  wri^ 

tings^  I  mujly  in  jufiict  to  bis  memory^   déclare^  tbat  in  gène- 

raly  no  autbor  appears  to    bave  been  more   inquijîtive  into  tbe 

fùundations  and  évidence  oftbe  narratives  be  receivesfrom  otbers  -, 

or  to  bave  Jhewn  greater  fagacity   and  indujlry   in  dijcovering 

tbeir    nveak  fdes  1   always  frankly  propofng  tbem^   as   be  re^ 

ceived  them^  to  be  confirmed  or  overtbrown^  by  fartber  fearcby 

and  future  diligence.     And  for  proof  of  tbiSy  I  appecl  to  the 

manner  iioberein  be  delivers  himfeljy  upon  nvbat  are^  or  were 

efieemed  tbe   mofi   excepttonable  things   in^  bis    nvritings  :    the 

Jpecific  virtue  of  tbe  Peravian  bark^  rue-kaved  whitlow  grafs^ 

EnsVcncris,  OfteocoUa,  /i&^  Ens  Primum   of  baulm^    Butler's 

fione^    tbe  fympathetic  po^ivder^    the   iveapon  falve^   the  alkahefi 

ç^Paracclfus,  the  virgula   divina,  the  tranfmutation  of  metals^ 

pryeSioUy  or    the  pbilofopher^s  ftonCy    &c.    and  defire  be    may 

berein    be   compared    nvith    tbe    moft    ûpproved  and  judicious 

autbcrSy    ivho    bave  treated   of  tbe    virtues   cf  remédies^,  the  * 

fècrets   in  chymifiryy    and  the  po^vers    of  nature.      iVo  doubt 

Mr.  Boyle  may  appear  to  give  more  into  the    belief  of  fome  ex^ 

traordinary    things  tban  the  vulgary  or  perjbns  unacquaifited 

Vfitb    expérimental  philofoply^    and  the    immenfe  powers    and 

fit  ange   opérations  oJ  nature   and  art  ^  but  the  quefion  isyiche-- 

tber  be  cas.  hère  gone  farthcr  tban  lis  évidence  carried  bim. 
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He   ûljo  relates^  upon   bis   own  kn(wle^e,  many  tirngi  very 
ajïoniptng  and  incr^dihle^   to  tninds  unpreparedy   by  pbthfopby^ 
to  '  entertain  them.     But  Mr.  Boyle  was  fi  happy^  as  to  ha^ue 
feen^  ywitb  bis  own  eyes^    mucb  more  oftbe  powers  of  nature 
and  art^    tban  can  eajily    be    imagined.      ]f  ive  confider  ibe 
numerous  pbenomena,    wbicb,    in  a  very  long  feries  of  years, 
'Jl>ent  upon  natural  enquiries^   mofl  of  them  fuccejsful^  muji  bave 
been  prefented  him^    by  the  procejfes  of  bis  laboratory^  Jbe  ex^ 
periments  of  bis  pneumatic    engtne^    bis    mecbanical^    optical^ 
hydro/latical^  and  ail  other  kinds  of  trials  5    tbe  correjpùndence 
.he  bappily  cultivated  witb  tbe   lobole  learned  world\  and  par^ 
ticularly  with  tbe  cbymifls  of  ail  nations  ;    tbe  various  fecrets 
be  purpofely  kept    to  excbange  for   tbeirsy    and    tbe  conjîant 
praBice  hè  made  of  doing  tbis  ;  we  Jball  fee  reafon  enougb  to 
perfuadeuSy   tbat  be  mîgbt  well  be   enabled   to  deliver  tbings 
(bat  Jhould  found  odd^  frangey   and  Jhocking  to   vulgar  tars. 
To  render    tbe  moft  innocent  jluids  poifonous^  witbout  alteri^g 
tbeir  colour^  t^fi^y  f^^^h  or  any  obvious  quality  ;   utterlj  to  èra/è 
tbe  band-writing  in  a  Jheet   of  paper   or  parcbment^  witbout 
at  ail  unfitting  eitber  for  ink  ;  to  make  a   bafe  métal  pafs 
even  upon  golafmitbSy  for  j^old  ;   not  to  mention  tbe  morefur^ 
prizing  ana  Jhocking  expertments  oftbe  like  ftamp-,    are  tbings 
tbat  can  bardly  be  tbougbt  po/Jtble^  or  praticable  by  tbe  vùlgar; 
yet  fome   cbymical  pbilofophers  could  perform    them  witb  eafe. 
But  tbere   are  fome  pbilofophers^   and  even  chymifis^  who^   if 
you  jhould  tell   them    tbat  Mr.  Boyle    bad  a   certain  liquor^ 
wberewitb  be    could  convert  gold  into  filver  j   tbey  would  beg^ 
to  be  éxfiufed  believing  fo  Jirange  a    thing  :  atui  why  ?  but  be^ 
caufe  they  never  faw  tbe  tike  perform* d  ;    and  bad  tied  tbemfelves 
down  to  a  narrow  ftrait4add  pbilofopby^    tbat  would  notfuffer 
them  to  look  abroad^    into  what  nature  and  art  can  produce. 
But  if  Mr.  Boyle  bas  aBually  done  the  tbings  and  other s^  min 
ofvéractty^  bave  ajfured  him  tbey  bad  done  it  too  i  is   be  cre- 
dulous  for  believing  it  ?   Iboferatberwerefo^  wbo^  witbout  fuji- 
cient  évidence  y  rq/hly  concluded  the  thing  impraticable. 

Since  Mr.  Boyle  ajfures  us,  and  gives  us  fufficient  rrounds  to 
believe^  tbat  be  bas  rendered  fiher,  gold,  fixed  alkalies,  &c. 
volatile  ;   converted  acids  into  alkalies  j  proauced  ligbt  from  a 
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dejpkdbk  iarkjubftance  \  immediately  neftored fettd^  and  corruptei 

water^  by  precipitating  from  it  a  fubjlance   not  fetid  j  difalved 

tbe   barde/i    bodies    by    innocent    and  potable    Uquors^    witbout 

beat  ;  producedr:  coid    by  a  mixture  of  warm   bodies  ;    beat  by 

a    mixture   of   cold  cnes-,    vuirnid   coîd  liquors   by    ice  ;    in^ 

Jlantly  .frùxejpirit  ef  wine\  converted  tbat  Jpirit  into  water  ; 

VÊOter  andjixed   alkalies  inta  eartbi  and  performed  numberleft 

otber  furpriziw    tbingSy  tbat  appear  as  fo  many  contradi&iom 

among  tbe  unfiii^uli   may  be  not  y  with  gtwd  reajhn^  Jpeai  of 

tbem  as  feajible^  and  proper  to  be  tried  by  otbersf  or  may  be 

not^  up0n  tbe  ftrengtb  ofbuman  tefiimony  5    upon  tbe  relation  of 

bis  frienâs    and  acquaintance^    believe   tbat   otber    men   bave 

done  tbejàme^    or  even  greater  tbings  tban    tbefe^  tbo   bimjelf 

was  not  an  eye-witnefi  of  tbem  ?   ^    a/ter   baving  mode  bis 

liquid  pbqfpborus  in  England,  be  Jbould  be  affured  tbat  anotben 

cbymiji    bad  made  a  Jblid  one  in  Oermany  j    if  y  after  baving 

invented    bis    air^pump^    be    Jbould  bave  beard^    tbat     many 

unfujpe&ed  difcoveries  were' made  by    means  of  it  i    if  bavif^ 

converted  goid  into  Jihoer^  eye-witnejjes  jhmld  inform  bim^   tbat 

filver  bas  i>een  converted  into  goid  s   or  if  havmg  bimfilf  pre^ 

pared  a    menftruum^    almeft    as  firange  as  tbe  alkabefti  cmld 

be  be,  reproacb^  witb  credaUty^  for   believing^  tbat  Paracelfus 

or  Helmont,  migbt  poffibly  pc^fs  it    in  greater  prfe&ims  1  or 

tbat  tbe  ^tber  tbings  mère  done  by  otber  si    Ibis^  furely,  is  not 

ur^bihfopbicaly  or  ifrational.     Mr.  Boyie  wàs  too  noijè  to  Jet 

any   bounds  to  nature  \   be  ^J^as  not  fonvard  tofay^  tbat  every 

firange  thing  mufi    needs  be  impoffAle^  hecaufe  be  faw  firange 

tbings  every  dayi   tkd   be  always  acknowleages,    and  it   was  a 

common  faying   witb  bim^  tbat   "  tbo/e   who    bad  Jèen  tbem^ 

**  migbt   better   beliève   tbetn!^    tban  ibofe    ivbo  bad  noty     He 

modefily  tbou^t^  tb(a  ail  we  bave  to  do  isy     to  iceep  our  eyes 

cpAij    and  expeèf  wbat  nature  and  art  will^    upon   due  appU^ 

cation^  perform.      He  was  well  aware^    tbat  there  are  power^ 

fui  agents  in  tbe  worldy  wboje  lawSy  and  manner  of  a^ing^we 

want  to  be  aequainted  witL     A  man  (f  a  differem  cafiy  or  an 

ignorant   Indian,   fwbo  bad  never   looKd  obroad^    and  Jèen  tbe 

common  pbenomemty    would  fcarce  crédit  tbe  tnofi  faitbful  and  ^ 

exaS  rektim  tbat  could  pojfibly  be  made  him^  of  the  properties 
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and  ^eâfs  'of  tbe  load-ftoney    or  of  gun-pawJer,    iy  perjons    of 

tbe  \greatefi  veracity.     But  bii  ignorance  4ilone  is  tbe  eau  fi  qf 

thts   incredulity.     Propoje  tbe  Jame  tbings  fo  a  man  wbo  ne*uer 

bearJ  ùf  gun-powder^    or    the    load-Jîone^    but  is    otberwife    a 

gênerai  philofopber  ;    and  be  nvill  readily  and  tbankfulfy  yield 

bu  affenty    and  follicit  you    to    Jhew    bim    tbe    exteriments. 

Tbis  we  may  certainly  dépend  upon^    wbat    Mr*  Boy  le  Cliver  s 

as  an  experdment   or  ^bjervation  of  bis  owny  is  related  in  the 

precife  manner  Serein  it  appeartd  to  bim  :  no  one  ever  yet 

denfdy    tbat  be  was  a  man  of  punSlual  veracity.  And  wbat  be 

delivers  as  received  from  ^tker  bands,    if  it  be  any  tbing  ex^ 

traordinary^    tbe    reader    nvill  find  tbat   be    does    it    witb    a 

manifeji  diffidence^  and  in  a  quite  différent  manner  from  tbat 

wberein  be  gives  us  foBs  upon  bis  vwn  knowledge  5   and  never 

entertains  it  for  truth^   witbout  producing  fometbing  analogous 

-or  parallely  to  countenance  it,  from  bis  own  obfervations  or  ^x- 

perience  5   always  referving  to  bimfelf  tbe  full  liberty  ofbeliev^ 

ing  no  more  tban  be  fées  reafon  for.     And  wbat  can  a  man 

do   more  tban  tbis^   to  avoid  tbe  imputation  of  credulity  ?    On 

tbe  contrary,  do  not  thofe  wbo^  wttbout  évidence^    and  merely 

from  common  report^  èelieve  Mr.  Boyle  to  bave  been  jcredulous^ 

give  us  a  remarkable  infiance  of  tbeir  own  credulity  ?  ff^bere- 

ever  our  autbor  believes  more  tban  otber  men^  it  is  becaufe  be 

bad   more   reafon  fir  it    tban  tbey.     'Tis    tbe  gênerai  way^ 

indeedy  wben  a  Jirange  tbing  is  related^  eitber  poftively  to  deny 

it   as  impoffihky  or  direStly  to  entertain  it  as  a  trutb.     ^is  is 

makingjhort  work  of  it.     But  Mr.  Boyle  poffeffed^    in  a  great 

^gree^  tbat  noble  faculty  offujpending  bisjudgment  i  till,  iy  ail 

tbe  inquiries  be  could  any  way  make^  be  receivedfuller  ifforma-- 

iion  i  andtben  tbe  tbing  be  found  would  détermine  it  fe]f. 

^Tbus  mucby  Ibope^  may  juflify  my  faying^   'tiswitb  exquifte 

Judgment   tbat   Mr.    Boyle  conduBs  bis  reader   tbrd  ail   tbe 

régions  of  nature.     I  prefume^  it  will  appear  too^  tbat  begin^ 

ning  at  tbe  fundamental  principles  of  tbingSy  be  at  lengtb  kaves 

Mm  qualified  to  purfue  any  enquiry  bejball  tbinkjittc  go  upon. 

*Tis  impoffible  in  a  f mail  compafs^  to  particuiarize  ail  tbe 
Jifcoveries  wbicb  Mr.  Boyle  bas  made  in  tbe  feveral  branches 
i^f  natural  knowkdge  5  notbing  lefs  tban  tbe   abridgment  itfelf 
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can  fiiffice  far  tbîs  purpofe  :  and  tbere  tbe  reader  nvtll  find 
bim/èlf  enricFd  witb  new  notions^  new  fenfations^  new  re- 
Jle&ions  ;  not  a  produEt  of  nature^  not  a  fingle  plant ^  animal 
or  minerai^  no  not  a  part  of  tbem^  but  may  contribute  to  our 
deligbt^  inJlruBion^  and  advantage. 

Mr.  Boyle  is  altogetber  taken  up  witb  tbe  objeSls  around  us^ 
andqf  ivbicb  we  are^  or  may  be  put  in  poffefjion\   thd  we  remain 
ignorant  of  tbeir  propertieSy    virtues^    and  ufeSy  till   be  calls 
tbem  outy  Jets  tbem  before  us,  and  furprizes  witb  a  Jigbt  of 
our  awn  ignorance  of  tbings  Jo  near  us  y  fo  momentous  tn  tbem^ 
fibœSy  and  fo  neceffary  to  our  well-beingy  and  tbe  true  enjoyment 
of  tife.     Tljere  is  no  profejfon  or  condition  of  men^  but  may  be 
btnefited  by  tbe  difcoveries  of  our  autbor.     As  be  bad  a  won- 
derfil  comprebenfve  genius  bim/èlf,   be  bas  improved  every  part 
of  natural  knowledge  5   and  tbe  world  is    more  obliged  to  tbis 
Jinglemany  tban  to  a  tboufand  vulgar  pbilofophers  taken  toge^ 
tber.    *Tis  certain^  tbat  be  laid  tbe  founaations  of  almojl  ail 
tbe  improvements  wbicb  bave  been  made  fince  bis  time^  in  na- 
tural fbilofopby  i  and  aSlually  bimjèlf  performed  abundance  of 
thoft  very  tbingSy   and,  perbaps,  in  a  mucb  better  manner  too, 
werebyfeveral  famous  men  bave  gained  a  réputation,  in  put- 
ting  tbem  offfor  tbeir  own  difcoveries.     A  very  fine  colleStion 
(f  ufèful  knowledge,  publijhed  as  tbe  works  of  a  foreign  fociety^ 
bears  a   remarkable  tefiimony  to  tbis   trutb.      T^he  mecbanic, 
tbe  mercbanty  tbe  fi:bolar,  tbe  gentleman,   ail  are  benefited  by 
Mr.  Boyle.     He  Jhews  us  trades  in  a  new  ligbt,  and  makes 
tbem,  wbat  tbey  really  are,  a  part  of  natural  pbilofopby  5  andy 
confidering  tbem  accordingly,  reveals  fome  of  tbeir  myjleries  ;  ail 
along  ^doancing   proper   means    to    encourage,   promote^    and 
multiply  tbe  arts  tbemfehes.     Tbe  goldjmitb,   tbe  lapidary,   tbe 
jewellerj  tbe  refiner,   tbe  ftone-cutter,   tbe  dyer,   tbe  glafs-maker^ 
artizans  of  ail  kinds,  will  from  bim  receive  tbe  befi  informa- 
tiom,  as  to  tbe  working,  managings  and  emphying  to  advantage 
tbeir  various  commodities,    materials,  engines,  and  injlruments. 
fbe  bujbandman  and    tbe  diver  are   bere    infiru^ed  in  tbeir 
arts  \    and  tbe  miner alift,  tbe  miner,  and  ajjayer,  to  find  and 
Jeparate  tbeir  ore  to  tbe  greatefi  profit  -,  to  encreafe  tbe  ^uantitf, 
to  melioratey  improve,  and  enricb  tbeir  metals  i   to  purify  and 
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fine  thetHy  and  accurateh  to  dijlinguijh  the  genuine   and  pur^^ 
Jrom  tbe  adulterate^    bafe^   ûr    counterfeit.     î^be    arcbiteSi  anJ 
buîlder  are  Jhe^wn  bow    to  chufe  tbe    bejî   materiah  far  their- 
feveral  pùrpofes  j    the  painter   to   make^    to  mix  and  impro^e 
bis  colours ,  and  no  part  of  rhanktnd  is  negkSied  by  Mr.  Boy  le.- 
But  be  Jbews  a  more  particular   regard    to    tboje  profejfions^ 
wbereîn  tbe  bealtb  of  tbe  fpecies  is  nearly  concerrid.     T^be  pby-- 
fician^    tbe  anatomijl^    tbe    apotbecary^     and  tbe   cbymijl^   are 
moji  bigbly  indebted  to  Mr.  Boyle,     He  bas  confidered  and  im^ 
prwed  tbe  art  qf  medicine  in  ail  its  brancbes.     We  owe  to  bim 
tbe  befi  ways    we  bave    of  di/linguijhing  genuine   drugs    from 
adultérâtes   tbe   difconjefy  and  préparation   of  Jeveral  valuable 
medicine  s  ;  with  tbe  manner  of  applying  abandance  to  good  ad- 
vantage.     He  basjhewed  us  tbe  way  wberein  fpecifics  may  aff  ; 
bow  to  judge  oftbe  wbolefimenefs  and  unwbolfomnefs  of  tbe  air^ 
ofwater^  and  of  places  \  and  bow  to  examine  y  and  make  cboice 
of  minerai  jprings.      In  a   word^  tbere  is  fi:arce  an  art  y    or 
natural produBion  knowny  but  be  makes  fime  ufeful  difioverj  or 
improvement  in  it. 

,  ^en  for  bis  temper^  it  was  mofi  operiy  candidy  generousy 
afid  communicative.  He  endeavours  to  make  ail  tbe  things  be 
treats  of  plainy  eajyy  and  familiar.  Tbere  is  no  deep  inow* 
ledg£  in  mathematicSy  or  algebra^  previoujly  requifite  to  under^ 
fiand  bimfuliy  :  no  tediousjyfems  need  be  reaa^  to  prépare  us 
for  reaping  ail  tbe  advantages  ff  our  autbor's  pbilofopby.  He 
bringsusat  an  eafy  rate  acquainted  witb  tbe  mq/l  ujeful  fbings 
in  naturel  and  tbis  ail  tbe  world  agrées  to  be  tbe  bigbefi 
excellence  in  a  pbilofopbical  writer.  Tbe  Memory  of  Mr.Boyle 
willbe  dear  to  po/lerity^  wbiljl  tbat  ^  myfiical  and  enigmatical 
writer i y  fucb  asjiudy  to  make  tbings  aifficulty  and  envy  mankind 
tbeir  knowledge,  Jhall  meet  witb  tbe  dtjr égard  and  contempt  tbey 
deferve.  Wbat  principally  recommends  our  autbory  and  diftin-- 
guijhes  bim  from  tbe ^  vulgar  berds  of  cbymiftsy  naturalifisy 
and  pbilojbpbersy  is  tbis  bumane  tempery  tbis  open^,  candidy  gene^ 
rt^usy  andbeneficent  difpofitiôn.  He  was  at  immenje  paim  and 
charge  y  in  making  bis  enquiries;  be^ared  no  timey  no  money^ 
na  diligence  y  inpurfuit^  difcoveries  for  the  public  advanta§f\ 
witbout  any  farad  view  to  encreafè  bis  own  fortune^  wbicbbe\ 
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hûfpihf   ihôtigbf  fiifficient  of  itfeff.     His  bineftcent  '^nd  puktic 

J^rit  mùde  tbe  worU  a  generws  prefent  tf  ail  the  fruits  of  bis 

labeurs^    wtbaut  tbe    leafl    expeBation  ùf  reward  from  tbetn. 

His  Joui  ^as  as  great  and  mble^  as  bis  genius  was  comprebtnfive^ 

or  bis  îftvention  fruitfuL     And  wbat  Jhews  bim  in  tbe  mofl 

amiable  point  of  ligbt^    be    was  far  above  tbe  felfifb    plea^ 

^/&r^,  of  being  ^admired  for   a  genius^  or  raijing   a  réputation 

6y  bis  dijcoveries.    Tbo*   be  wanted  no  capacity^    or  abilities^  to 

oafoe  vxfrk'd  up  a  glorious  fyflemy  and  ereSlea  a  more  pompons^ 

qfientatious^  andy  perbaps^  a    more  durable  ftruBure  ofnatural 

or  cbymicalpbilofopby^  tban  bad  ever  appeared  in  tbe  world  be-- 

yhre  i  be  nohly  aejpijèd  tbispoor  fatisfaâlion^  and  mean  gratifica^ 

tim  s  telling  us  plainly  and  exprejly^    tbat,  notwitbjlanding  ail 

be  bad  done^  ail  tbe  UAour^  pains ^  and  expence ^  bejiowedin  a  life 

^  natural  enquiries  ;    notwitb^nding  tbe  va/lly  numerous  and 

important   objèr^ootions    and    difcovories  iff   made^   be  frankly 

4snd  ingemio^fly  <mns^  tbat  be  jaw  notbmg  0^i.tbejirft  dawn*  . 

if'g^  of  fcience^  bas   drawn    onfy  ,.tbe    rtii^nts  of  natural 

inowkdgei  and  leâves  it  y  in  cbàrge  .tO'^i^erity^  for  tbeir  own 

JakeSy  to  conpder  bim  but  as  abegivnery  ami  to  purfue  pbilofo^ 

pbical  inquiries  in  gêner al^    witbout  ^^^opping  to    taife  petty 

£(jlems  by  tbeway.    Hère  was  a  méjejmil!  Tbis  tbe  defirabk 

^bara&erl   A   true  pbil^bical  \m»d^    nx>ell  feafonea   witb 

bumanity,    beneficencé^    ^^Hl^kfi'A  (^^^  ^^  ^^  ^^    ^^  *^^^' 

ail  tbe  régions  of  nktufe  i  ^onj^re^  ber  various  produâlions  ; 

Jbewed  us  tbeir  ufes^  and  tbi  manner  of  converting  tbem  to  our 

feveral  purpofes-^    convinced  us^  tbat    we  live  in  a  world  mo^ 

wifely  4:ontrivedy  wberein  numberlefs  grand  defigns  are  at  once 

carried  on  witb  unceajing  variety  %    and    manifefled  tbat    ail 

tbe  beingSy  and  ail  tbe    bodies  we  know^  jointïy    conjpire^  as 

one  wbole,   in    bringing  about    tbe   great  ends  of  nature  ;    be 

bids    us  not  fiop    bere^    but  hâves   us  full  of  affurancey    tbat 

tbe  fartber  we   enquire  into  tbe  works  of  tbe  univerfal  arcbi- 

teff,  tbe  more  beauty  and  barmony,   tbe  great er   ujè  and  fat is-- 

fûffion  we  Jhall  Jind  among  tbem  ;    and    tbi  s    as  lon^  as   tbe 

frame  of  tbe  world  endures.     Tbeje  noble,  manly,   and  ^enerous 

wtions,   are  wbat   the    reader  will  find    inculcated  tbro    tbe 
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fhikfopbical  writings  of  Mr.  Boyie  ;  wbofe  principal  aim^  and 
great  deligbt   it  was^   to  benefit   mankind  by  tbem  :  and  tbis 
valuable  end  I  Jhall  count  it  bappy^  in  any  degree  to  promet e^ 
by  bavingftted  and  prepared  tbem  for  tbe  ready  and  commodious 
perufal  of  every  reader. 
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A  Preliminary 

DIS  COURSE, 

Extraâed  from 

Particular  Pièces  of  Mr.  BOTLE^j 

Ând  Serviog  as  a  General    Préface  to  hxs 
Philûsophical  Writingsu 


^ï  ■  MS,  in  my  opînîon,  onc  of  the  principal  împediments  to  thc 
1  advancement  of  natural  phiIofof>hy»  that  men  hâve  becn  fo 
forward  to  writc  fyftcms  of  it.  .  When  an  author,  after 
kiriiig  cuitivated  only  a  particnlar  branch  of  phyfics»  fets  himfelf  down 
ft>  give  a  complète  bodv  of  them,  he  finds  himfelf,  by  the  nature  of 
liis  undertaking,  and  the  laws  of  method,  engaged  to  write  of  xnany 
things  wherewith  he  is  unacquainted  ;  whence  he  is  reduced,  either  idly 
to  repeat  what,  perhaps,  has  already  been  impertinently  deliver'd  on 
the  f^jeâ  \  or  to  fay  any  thîng  of  it»  to  avoid  faying  nothing.  But 
the  fpecious  and  promifing  tiues  of  thefe  fyftem-writers  are  apt  to 
perfittde  the  unwary,  that  ail  the  parts  of  natural  philofophy  hâve  al- 
ready becn  fufficiently  cxplaîn'd  ;  and,  confequently,  that  it  werc  need- 
le6  for  them  to  be  at  any  farther  expence  and  trouble  in  makiog  en- 
quirics  into  nature  ;  the  bufinefs  being  done  toxheir  hands. 

And  no.  leis  prejudicial  i»  the  way  of  writing  to  the  réputation  of 
tiie  anthor  htmfdf.  FOr,itfrcquently,happens,  that  when  a  writq-,  to 
Tcnt  aiew  particular  notk>n$,  or  dilcovcries  of  hîs  own,  prefumes  to 
givcabody  of  philofophy,  that  part  which  istrulyhis,  tho*  excellent 
in  its  kind,  ièema  either  loft  in  the  crowd  of  things  he  has  borrowed 
from  others,  and  fo  çomcs  to  be  ovcrlook'd  by  the  rcader  ;  or  elfe  the 
tediousaiidungrateful  répétitions  oftI\ings,  fcveral  times  rcad ,  in  other 
authors,  occafiofis  the  whok.  book  to  be  thrown  afide,  as  a  rhapfody 
of  n-iteand  vttlgar  notions,  unworthy  the  perufal  :  whencè,  what  wou'd  ' 
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hâve  made  an  excellent  and  fubflantial  elTay,  pafles  but  for  a  duU  and 
empty  isiook. 

The  worft    inconvenience  is  ftill   behind  *,  for  whilH  this  vanity  of 
writîng,  cither  fyftems,  or  nothing,  is  indulged,  many  ufefui  notions  or 
experiments,  are  by  fober  and  modeft  tnea  fupprefsM  ;   becaufe  thcîr 
judgment  and  integrity   forbîd  them   to  teach  more  than  they  under- 
ftand,  or  to  aflcrt  more  than  they  can  prove  :  whencc,  of  confequencc,, 
this  pefhicidtis;  cufls^nt  pretenci  thçm  from^  publiihing  thrir  thiraghts 
an4  obfervatioos,  t^f  they  ire  numèrouslenoughto  fwell  a  fyftem.     So 
that  I  am  afraîd  the  fyftem- wrîters  hâve  hîrtdcr'd  the  world'from  much' 
more  ufcfui  compofures  than  their  pwn.     For  there  are  very  few  men, 
if  any,  enrich'd  with  a  fufficicnt  ftock  of  experiments  and  obfcrvations 
to  make  out  clearly  and  folidly,  I  will  not  fay  ail*  the  phenomena  of 
nature,  but  of  anv  fubordinatc  branch  of  phyfics.     And  thofe  whaarc 
diligent  and  judicious  enough,  thoroughly  to  ftudy  any  part  of  philo^ 
fophy,  will,  from  the   difficultîes  and  uncertamties  they  find  therein^ 
bc  the  mpft  backward  of  »11  raen  to  write  fyftems. 

And  what  we  hâve  thus  faid  of  univerfal  fyftem -wrîters,  îs  propor- 
tionably  applicable  t6  thole  who  prétend  to  givei  us  complète  accounts 
of  chymiftry,  or  any  other  confiderablc  and  comprehenfîve  part  of 
natural  philofophy.    Tho*  I  muft  own,  that  from  thefe  attemps,  which 
are  much  lefs  difficult  than  the  former,  mankind  has  received  confi- 
derable  advântages  \  how  (hort  foever  the  authors  may  bave  fallen  oi 
their  pompous  titles,     Nor  would  I  difcourage  the  publication  of  a 
fyftem  of  philofophy,  or  any  part  of  ît,  from  rime  to  timc,  by  fbmc 
very  intelligent  writer,  taken  from  the  beft  authors  and  ohfenrations 
then  extant  \  for  fuch  a  work  may  be  ferviceable  in  nuny  refpe6b,  if 
it  contain  any  confiderable  improvements  iin  knowledge,  more  than  the 
laft  work  of  the  famé  nature.    But,  for  my  own  part,  ï  am  very  fenfible 
of  the  want  of  a  fuffictent  ftock  of  experiments  and  obfervadons,.  ta 
Write  fyftcmarically.     And,  indeed,   I  cannot  but  impute  many  of  the 
deficiencies  in  the  reafonings  of  Arifiptle^  and  other  celebrated  philofb- 
phers  to  their  having  too  haftîly,  and  without  due  obfervation,  or  a 
fufficient  number  of  experiments,    prefum'd  to   deliver  axioms,   and 
cftabliih  principles.     For  the  théorie^  that  are  built  but  upon  a  few 
obvious  experiments,  arc  very  liable  to  be  overthrowp  by  a  fuller  cn^ 
quiry  xnto  nature.     And,  truly,  if  men  were  willing  to  regard  the  ad- 
rancement  of  philofophy,    more  than  their  own  réputations,   ît  were 
cafy  to  make  them  fenfible,  that  one  of  the  moft  confiderable  fervices 
they  could  do  the  world  is,  to  fet  themfelves  diligcntly  to  make  expe- 
riments, and  colleA  obfcrvations,  without  attemptins  todftablifli  théories 
upon  them,  before  they   hâve  taken  notice  of  ail  the  phenomena  that 
arc  to  be  folved.    I  wou*d  not,  however,    debar   men  from   reafbning 
upon  experiments,  and  endeavouring  to  difeern,  as  early  as  poflible,  the 
agreements,  différences,  and  tendcncies  of  things  ;  fuch  an  abfolute  fuf- 
penfioa  of  therationaléculty  is,  perhaps,  impofiTible^  at  leaft,  *twouId 
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be  esceeding  irkfome.  It  fotnetimes  conduces  to  che  difcaverjr  oFtntth» 
to  A^me  an  hypothefis  to  folve  a  difficulty  ;  for  the  underftanding  may 
be  inftruâed,  cvcn  by  its  own  errors.  What  I  wilh  for,  with  regard  to 
fyftems,  is,  that  men  would  always  procure  a  number  of  expérimenta 
proportionable  to  the  extenlivenefs  of  the  theory  to  be  built  upon 
them  *  :  and,  in  the  next  place,  that  fuCh  kind  of  fuperftruéhirc» 
ihou'd  be  look'd  upon  only  as  temporary,  and  préférable,  indeed,  to 
others,  as  being  the  leaft  imperfeck  -,  yet  not  entîrely  to  be  acquîefced 
in,  as  incapable  of  farther  improvements  and  ufeful  altérations. 

Thus  much  for  the  inconveniencies  of  the  fyftematical  way  of  wri- 
tîng-,  whereto  that  which  we,  in  imitation  of  the  Prencb^  call  eflay,  feems 
direâly  oppofite. 

•Tist  certoinly,  a  grcat  convcnience  to  thîs  latter  manner  of  writîng, 
that  rhc  rcader  nced  not  be  tîrcd  with  tedious  répétitions  of  what  others 
bave  faid  ;  and  that  the  author,  being  at  liberty  to  break  ofF  when  he 
pjea/ès,  is  not  obliged  to  endeavour  to  teach  what  he  does  not  under- 
ftand  i  or  to  write  of  any  fubjeA>  uniefs  he  can  do  it  welK  And  if 
fuch  cflays  be»  as  thcy  pught,  but  compctently  ftock*d  with  expcriments, 
'tis  the  readcr*s  owa  fault  if  he  does  not  improve  by  them  f .  When 
an  author  acquaints  me  only  with  his  own  thoughts  or  conjeAures,  if 
he  miftakes  in  his  reafoning,  I  am  in  fome  danger  of  erring  with  him  ; 
at  leaf^  I  may  k>(è  ail  the  time  and  pains  I  beftow  upon  him:  but  if 
a  writcr  eDdfiavours,byenriching  his  difcourfe  with  new  and  real  obferva- 
tîons  or  experimems,  to  crédit  his  doftrine  ;  let  his  private  opinion  be 
cvcr  fo  errooeous,  yet  his  experiments  being  tnie,  I  may  make  my  own 
\£c  of  them  ;  and  even  plead  them  asainfl  his  opinion  :  fo  that  fudi  a 
writer  will  certainly  teach  me  ufefuT  truths,  and  cannot  eafily  lead  me 
into  crror. 

From  hcnce,  thea,  appears  the  grcat  ufefulnefs  of  expérimental  eflays 
in  gênerai.  , 

As  fof  the  manner  wherein  my  ov(Xi  are  writtec,  I  baVc,  thro*  the 
whole,  aimed  at  aplain  philofophical  ftyle,  and  clear  fignificant  ex- 
prcffions,  rather  than  fuch  as  are  ornamcntaL  And,  certainly,  wherc 
our  deûgn  is  to  înform«  not  to  delight,  or  perfuade,  pcrfpicuîty  îs  onc 
of  the  beft  qualifications  in  ftyle^  and  to  aneâ:  rhetorical  flourifhes  in 

c  a  f^t- 


XIX 


*  No  pfailofopher  appears  to  hâve  ob- 
ièrred  dûs  nile  more  exaâly  than  the  in- 
compaxable  Sir  Ifûac  Newton  :  and,  accor 
dingly,  as  his  theoiy  is  vcry  extenfive,  fo 
aie  hts  experimems  sroinrroiM  i  l(\xt  betng 
always  wonderfoUy  iiinple,  and  wellchoren^ 
a  few  of  chem  compared  cogether,  foon  lead 
10  gréàtcr  difcoveries,  chan  matiy  times  thcir 
nambers  woaM,  when  concrived  by  vnlgar 
Keadt,  and  cxecated  by  vulgar  handf^ 
Soch  a   (àfacîty    in  finding  ouc  the  lead* 


ing  experimênfs  of  an  enquTry,  and  exe» 
cating  of  them  in  *  the  fiiortelt  ways,  i^ 
the  .higheft  qualification'  in  an  expéri- 
mental philoTopher.  fAr.Bo^ii  had  agréât 
talent  in  thns  contriving  experiments,  an4 
brioging  thîngs'to  the  triai;  efpeçialfy 
when  he  could  fk  aceeinmodated  Mriehipro^ 
per  enginés  and  ill(lh»ment9.  .^^ 

f  Ail  Mr.  B^y/ft  philofoDhical  pièces»  arç 
properly  eflays,  wcJi  llockM  ^wiih  experi- 
ments and  obfervations. 
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fettîng  down  an  expérimenta  or  in  explaînîng  fomc  abftruife  phenomcnon,. 
were  as  împroper  as  to  pîiint  the  eye-glafs  of  a  telfefcope,  where  clear^- 
nefs  alone  is  the  thîng  requir'd.     'Tis  not  an  unpolilh'd  philofopher, , 
but  the  prince  of  orators,  Cicero  hîmfelf,  wh'o  faid,   '^  whatfoever  is 
'*  clearly  exprefs'd  upon  a  good  fubjed,  appears  tomc-to  be  exccUentlfp 
**  /poken-,  to  afFed:  élégance  in  fuch  a  café  wet-e  childiih  ;   tofpeak 
*'  plainly  and  intelJigibly  hère,  is  what  a  wifc  and  a  learned  man  wou'd- 
"  choofe." 

I  expeâ  ît  will  be  obférved  to  my  dîfâdvantage,  ttiat  l  fpeak  doubt* 
fully  upon  moft  occafions  ;  whîch  feems  to  argue  a  diffidence  of  the 
opinions  I  incline  to:  but  having  met  with  many  things^.for  which  I^^ 
cou*d  affign  no  probable  caufe,  and  withfome,  for  which  many  vciy  dîflfe- 
rènt  ones  might  be  alledg'd;  I  dare  fpeak  pofitively  and  confidently.  of 
very  few  thinss,  except  of  matters  of  faft.     'Tîs  not  that  I  condemn 
the  praftice  of  bolder   men,   who  attempt  to  folve  tbc   moft  abftrufe 
phenpmena  of  nature  ;  I  admire  them,  where  theîr  endeavours  fucceed  ; 
and  tho*  they  fail,  applaud  them:-  but  a  min  flïould  know  his  bwn 
abilities,  and  not  imitate  ail  he  thinks  fit  to  praife.     •Tis,  I  am  fenfible, 
the  ready  road  to  famé,  to  folve  phenomena,  and  propagate  opinions  ; 
but  by  the  way  of  writing  to  which  I  hâve  condemned  my  felf,  1  can* 
hope  for  little  better  than  to  pafs   for  a  drudge,  of  greater  induftry. 
than  reàfon  5  and' fit  only  to  coUèft  expérimenta,  for  more  ;phiJ<ifophical 
heads  to  make  ufe  of  and  explain.     And  I  am  content,, proyided  expe* 
rimental  knowledgc  be  really  promoted,  to^contribute  to  the  mcaneft 
way  to  advance  it  ;   and  ha<i  rather  be  an  under-bùilders  and  ev«i  dig 
in  the    quarry  for  materîals  towards  fo  ufeful  a  ftrûéhirc,  than  not 
affift  in  ereéting  ît.    Bût,  to  fay  the  truth,   I  hâve  not  been  wholly. 
wanting  in  framing  notions,  and  devifîng  hypothefes,   free  from  the 
deficiendes  and  crrors  I  obferv*d  in.  thofe  of:  other  menj  thrf  with 
this .  fuccefs,   that  I  hâve  hitherto  commpnly  found.what  pleafed  me< 
for  a  whitè,  as  fquaring  with  the  obfervations  on  whâchmy  notions 
were  grounded,  was  f()on  after  contradiâèd,  or  di%raced  by  fome  new 
experiment  or  obfervation,   cither  before  unknown,  or  unthoqght  o£ 
And  thus  it  has  fared  with  many   eminent  writers,  who  hâve  taken 
upon  them  to  deliver  the  caufes  of  diings,  and  explain  tlie  m3iffteries. 
of  nature,  and  their  doârines,  after  having,  for  a  fhort  time,  been  ap- 
plauded  and  admired,  hâve  been  afterwards  confuted  by  the  difcovery 
of  new  phenomena.. 

Notwithftanding  ail  this,  I  hâve  on  fome  occafions,  ventured  to  deli- 
ver my  opinion  -,  becaufe  I  rather  choofe  to  run  the  hazard  of  being 
fometimcs  miftaken,  than  not  affbrd  my  reader  the  beft  aflîftance  I 
could  towards  the  difcovery  of  truth.  And  becaufe  in  my  foiutions^ 
and  enlanations  of  natural  efieâs,  I  hâve  not  always  an  immédiate 
recourfe  to  the  magnitude,  fi^re,  and  motion  of  atoms,  or  the  compo- 
ncnt  particles  of  bodies,  'tis  proper  I  fliould  give  my  rcafon  for  this 
procédure.    For  many  men  oflcarning,  and  cfpocially  phyfidans,  are 
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in  danger  ofbemgdefpifed,  on  accountof  an  opinion  taken  up  from 

the  mifapplied  doârine  of  fome  eminent  Atomifts^  as  if  no  theory  in 

naniral  philofophy  cou'd  be  rational,  where  any  other  caufes  of  things 

are  aŒgp'd,  dian  atoms  and  their  properties.    But,  in  gênerai,  to  ailîgn 

a  reafon  of  an  effeâ,  is  to  deduce  it  from  fome  other  thing  in  nature» 

more  known  than  it  felf;  and,  conlcquently,  there  may  be  feveral  de- 

grees   of  explaining  ,the  famé  thing.     Fôr  tho'  fuch  folutions  are  the 

moft  iatisfaâory  to  the  underftanding,  which  fhew  how  the  efFeâ  is 

produced  by  the  more  primiuve  and  gênerai  properties  of  matter  ;  yet 

tKofe  accounts  are  not  to  be  defpifed,  that  are  taken  from  the  obvious 

and  fiunillar  properties  or  ftates  of  bodies;  tho'  thefe  themfelves,  pro- 

bably  dépend  on  the  nK>re  univerfal.     In  the  fearch  after  natural  caufes» . 

cvery  new  meafure  of  difcovery,  both  inftniéCs  and  gratifies  the  mind  ; 

tho*  the  nearer  the  difcovered  caufes  approach  to  the  hrghcft  in  the 

fcale  of  feriès,^  the  more  is  the  underftandmg  gratîfied  and  inllruâed  *. 

*Twou*d,    thercforc,   be  highly  ufcful,  if  fome  mathematical   genîus 

were  imploy'd,  in  deducihg  the  principal  modes  or  qualities  of  matter, 

luch  as  hcat,  cold,  idc  with  the  ftates  and  conditions  of  it,  as  fluîdîty, 

fîrmneis,  iâc.  from  the  primitive  and  fimple  properties  thereof,  as  figure, 

motion,  fsfr.  In  the  mean  time,  we  fliou'd  not  rejeû  ail  thofe  accounts 

of  particular  efFe(5ls,>  which  ^  are  not  immediatcly   deduced  from  the 

pjimary.  properties,   but  from  the  Icfs  unîverlàl  qualities  of  thîngs,   as 

cold,  heat,  weîght,  Csff.  And  this  too  wou'd  much  fhorten  the  explàna- 

tion  of  particular  phenomena,.  which,   otherwife,  muft  be  exceflïvely  te- 

dious      Thus,  he  cafily  affigns  ^  tolerable  reafon  why  ail  metals,  ex- 

cept  gold,   fwim  upon   quick-filverj   who  tcaches,   that    thofe  metals 

are  lighter  than  quick-filver,  but  gold  heavîer  ;  tho*  he  dôes  not  deduce 

the  phenomena  from  •  atomsj   nor  fay  jwrhy  gold   is  heavîer,  or  allign 

the  gênerai  caufe  of  gravity.     Thus  a  phyfîcian  will  tell   you,  that 

rhubarb  cures  a  lôofenefs, .  by  a  lâxative  virtue,  whcreby  it  carries  off 

the   caufe,    and  an  aftrîngent    property,  whereby  it  afterwards  ftops 

the  flux  :   but,   if  you  aflc  him,  why  rhubarb  purges,  he  wîll  hardly 

give  you  a  fatisfaftocy  anfwer,     Yèt  a  Ikilful  phyficîan  would  thînk 

himfclf  injured,  if  the  reafons  he  renders  of  things  in  his  own  pro- 

fe/Con,  were  denied  to  be  reafons,  becaufc.  not  buîlt  upon  atomical 

prînciples.     And,  indeed,  there  arc  ofïen  fo  many.  fubordinate  caufes 

of 
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*  ^Tis  asphilofopbical  to  refolve  cf> 
ftâs  înto  the  original  caufe  ofall  tbings, 
ihft  ibprcine  fieing,  withottt  an  aUblmc 
Bcccfity.  Jndced»  by  difcovertne  more 
inunnedîate  caafes,  we  only  lengthen  the 
chain,  and  moft  end  in  the  aothor  of 
jiaciire  at  lafl;  bot  it  it  thebufioefs  of 
philoibphy,  to  difcorcr  ail  thefe  links» 
aod  co  /beWy  if  pcfiible,  how  the  laft  is 
conneâcd  wîth  the  reft.  Many  philo- 
ibpbers  teii  U9,  chat.gravlty  is,  dâobdcfs. 


immechaincal,  and  '  muft  be  immediateljr- 
.  refolved  into  the  will  of  God  i  yet  Sir 
Jfiut€  NiwfMn  with  great  fagactty,  hat 
nobly  attemptêd  to  give  a  mediaiiical  ac- 
count  of  it.  The  praâice,  thefefore,  of 
this  ilhifirioas  anthor»  as  well  atof'Mr* 
BtyUf  fbews, .  that  philoibphers  flioo^d 
not  be  too  haûy,  in  (blving  phenomena 
from  the  will  of  the  Creator  i  becao(è  ic 
tends  to  ftop  the  progrefs  and  advanccmioc  ^ 
of  natui«lknowledge. 
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of  thîngi,  that  a  large  field  is  Icft  thereîn  to  excrcîfe  human  înduftry, 
in  folidly  deducing  the  properties  of  bodîes,  from  inore  gênerai  and 
familiar  aualitîes  \  and,  alfa,  întermediate  caufes  from  one  another. 
And  we  mould  the  more  readîly  allow  of  fuch  caufes  as  thefe,  becaufe 
thcre  are  fome  things,  for  which  no  phyfical  caufes  are  at  ail  aflîgnablci 
as  of  the  origîn  of  local  motion,  for  înftance. 

There  are  two  very  différent  ends  in  ftudying  natural  philofophy  ;  to 
pleafe  a  man's  felf  in  the  caufes  of  the  difcovery  of  known  phenomcna, 
and  to  be  able  to  produce  new  ones.  Now^  as  the  atomical  principles 
are  lîkely  to  give  moft  fatîsfaftion  in  the  knowledec  of  caufes  ;  fo  phi- 
lofophy may  be  purfued  with  great  pleafure  and  delight,  by  coUeôing 
and  makîng  a  variety  of  experîraents,  and  obfenrations.  When  an 
engîneer  employs  gun-powder,  'tîs  not  neceflary  he  (hould  know  the 
ingrédients  whereof  ît  confifts,  or  the  proportions  whcrein  they  are 
mixed  •,  the  common  notion  of  this  powaer,  will  enable  ditim  to  perform 
furprizing  thîngs  with  ît.  And  a  phyfician,  whohas  obferv'd.  the  me- 
dîcmal  virtues  of  yenice-trcAch^  may,  tho*  he  know  not  the  names  or 
nature  of  the  numerous  drugs  whereof 'tis  compofed,  cure  feveral  dîf- 
cafes  with  ît.  'Tis,  indeed,  an  advantage,  as  well  as  a  fatisfaftion,  to 
know,  in  gênerai,  how  the  qualities  of  things  are  deducible  from  the 
primitive  properties  pf  the  fmalleft  parts  of  matter  •,  yet  if  we  are  only 
acquainted  with  the  qualitîcfi  of  the  bodies  they  compofe,  and  how 
thefe  are  difpofed  to  operate  upon  other  bodies,  and  to  be  wrought 
upon  by  them,  we  may,  wîthout  afcending  to  the  top  of  rbc  feries 
of  caufes,  perform  things  of  great  moment.  Artificers,  who  never 
dream'd  of  the  Epicurean  philofophy,  hâve  accommodated  mankind  with 
a  multitude  of  ufeful  inventions.     But  to  return. 

I  hâve  purpofely  refrain'd  from  fwelling  my  dîfcourfe  with  folemn 
and  elaborate  confutatîons  of  other  men*s  opinions,  except  in  fome  few 
particular  cafés,  where  I  thoùght  they  mîght  prove  greater  impediments 
to  the  advancement  of  expérimental  knowjedge  :  and  cven  fuch  opi- 
nions I  hâve  been  cautious  in  oppofing,  unlefs  with  expérimental  ob- 
jeftions.  For  I  defign  not  to  engage  with  any  fedl  of  philoibphers.  I 
wou*d  cndeavour  to  deftroy  thegroundlcfsilrudure  of  opinions,  as  fan- 
caftical  objefts  are  abolifli*d  by  lettîng  in  more  lightupon  them.  AncJ 
expérience  fhews,  that  many  plaufible  and  radicated  opmîons,  havc  been 
thus  demoliflied.  Indeed,  fuch  opinions  will  vanîlh  of  themfelvcs,  tho* 
no  body  âiould  expreQy  write  againft  them. 

'Tis,  alfo,  contrary  to  my  inclination,  to  tranicribe  paflages  out  of 
authors,  which  commonly  add  much  nfK>re  of  bulk,  than  of  worth,  to 
a  book.  But  where  particulars  are  of  that  nature,  or  moment,  asto 
reiquire  proof  or  illuftration,  I  hâve  fometimes  been  obliged  tocomply 
with  thîs  cuilom  ;  tho'  I  always  apeal  to  othcr  writers,  not  as  judges, 
but  as  witnefles, 

I  muft  hère  apologize  for  one  thîng  that  is  very  contrary  to  my 
nature,  the  concealing  fome  particulars  in  my  writings.    But  thefc  are 
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fuch  as  T  euher  had  upon  condition  of  fecrecy  %  fuch  as  are  tnade  a 
pecaniary  advantage  of  bf  fome  particular  perfons  ;  fuch  as  I  purpofeiy 
xeep  hy  me  to  exchange  for  the  fecrets  of  others  ;  or,  laftly,  fuch  as 
are  eafily  capable  of  being  converted  to  ill  ufes.  The  reader,  there- 
fore»  muft  not  think  hitnfelf  unkindly  dealt  with,  if,  upon  thefe  Confia 
derations,  (bme  procelTes  and  receipts  are  kept  from  him»  The  number 
of  thefe,  however,  is  but  fmall  ;  and  he  has  ample  amends  made  him 
hy  a  large  coUeétion  of  others  freely  prefented  him. 

Xo  cxcufê  theprolixity  uièd  in  fettii^  down  many  of  my  ezperiments, 
I  tnight  reprefent  thât  moft  of  them  being  wholly  new,  required  to  be 
ûrcumftantially  deliver^d;  to  gain  them  a  thorough  aflent  ;  but  the 
principal  reafon  of  this  was,  my  defi^ing  them  to  ièrve  as  fuU  and 
Saithfol  records  of  the  things  tl^mfelves  ;  whereby  they  might  fave 
others  the  trouble  oreapenceof  repeating  them. 

If  any  one  (hall  think,  that  in  my  difcourfes  I  reveal  too  much  of  the 
iccrets  and  myfteries  of  trades,  I  would  hâve  them  confider,  that  my 
defign  being  to  iiiftruâ,  and  fometimes  to  convince  my  reader,  I  was 
frequently  drivenr  to  make  ufe  of  fuch  fenfible  and  obvious  experiments» 
as  eafily  gain  crédit,,  or  may  be  feen  with  little  trouble:  and  becaule 
1  Write  for  philoTophers,  not  to  inffruâ  men  how  to  raife  eftates,  I 
feTdom  dÎTulge  more  than  an  ezperiment  or  two  in  any  particular 
tradc,  which  is  ht  from  enabllng  a  perfbn  to  praâife  the  whole  of 
that  trade.  But  ûich  bcnefits  may  accrue  to  trades  from  a  phiIofo<- 
pfaical  confideratkm  of  them,  that  the  artift  might  wcll  excufc  the 
betng  mads  free  with  upon  fuch  an  occafion.  The  inventions  of  phi- 
lofophical  heads,  fêt  great  numbers  of  mechamcal  hands  to  work  ;  and 
fùmifh  them  with  means  of  procuring  not  only  a  fubfiftence,  but  eftates 
tooi  The  truth  is,  I  hâve  been  the  more  partiicular  upon  this  fubjeét, 
in  hepes  of  removing  philofophy  fsam  the  fliops  into  the  fehools  ; 
which  might  prove  as  ferviceable  to»  trades  themfelves,  as  to  the  hiftory 
of  arts  and  nature.  And  I  /hall  not  think  my  labour  loft  in  recording 
what  may  to  fome  appear  trifling  experiments,  if  by  ftriking  in  with 
the  humour  or  genius  of  my  reader,  any  one  of  them  ihall  give  him 
a  relifh  fer  expérimental  knowledge  :  for  the  pleafure,  variéty,  ufefiil- 
neuf  and  other  endearine  qualitic^  of  that  porfuit,  muft  furely  invite 
him  to  a  farther  progreS,  whereby  many  great  advantages  may  be 
dcrived  to  the  world.  Natural  philofophy  is  not  that  barren  thing  fc 
has  been  long  accounted  :  I  only  wiih  that  I  coutd  rouze  up  the  gene^ 
rality  of  inquifitive  perfons,  and  excite  the  curiofîty  of  mankind  to 
the  making  of  e3q>eriments  \  from  which  alone  the  greateft  advancement 
of  ufeful  knowledge  is  to  be  expeâed.  To  encousage  and  facilrtate  this 
praâice,  give  nie  leave  hère  to  propofe  a'  gênerai  method  of  drawing 
ap  the  pioper  heads  of  enquiry  for  phîloibphical  Aibjeâs  %  according 
to  the  model  whcreinto  my  own  fearcbes  into  nature  were  gencrally 
direâcd. 
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In  the  firft  place,  I  propofe  to  my  felf  threc  forts  of  heads,  whcreto 
ail  the  partîculars  which  occur,  bclonging  to  the  hiftory  of  a  fubjeét, 
whether  it  be  a  body,  a  quality,  an  opération,  or  a  procefs,  may-conve- 
niently  be  referr'd.  Thefe  diftind  fcts  or  topics  of  enqiiiry,  I  catl 
orders,  ranks,  or  clafles.  And  Rnding  that  things  of  différent  natures 
wcrc  rcfcrable  to  each  fet,  for  inftance,  querics,  propofitions,  làc,  I 
.chofe  to  take  in  ail  thefe  kindsof  topics,  or  articles  of  enquiry^  under 
the  gênerai  and  comprchenfive  name  of  titles.  The  firft  order  of  thefe 
titles  I  made  to  confift  of  fuch  as  rcadily  occurr'd,  upon  the  primary 
deliberatc  view,  or  gênerai  furvcy  of  the  fubjeiSk.  For  a  man  can  hardly 
be  fo  clear-fighted,  or  fo  happy»  as  at  a  firft  attempt  to  light  upon  fuch 
ihort,  direâ,  and  advantageous  methods  of  digefting,  and  delivering  his 
difcoveries,  as  might  afteewards  be  afforded  lum  by  a  thorough  enquiry, 
and  farther  informations.  It  may,  therefore,  fuffice  for  the  firft,  thac 
the  mind  takes  a. gênerai  furvey  of  the  futîjeft,  views  it  on  every  fide, 
and  obferves  the  différent  profpeéb  it  affbrds.  There  is  no  need  of 
being  very .  fcrupulous  in  enumerating  and  ranging  the  particulars  re- 
ferable  to  this  clafs  ;  but  oiily  to  order  it  fo,  that  the  titles  may  be 
fufficiently  various  and  comprehenfive,  rather  than  cxaéUy  methodi- 
cal,  or  accommodated  to  any  particular  hypothefîs.  And  becaufe, 
cvcn  at  the  firft  dcliberate  view,  fome  of  thefe  titles  may  appear  fo 
confiderable  and  fruitfiil,  as  to  deferve  that  feveral  fubordinate  and  more 
particular  topics  be  referrM  to  them  ;  I  call  the  capital  titles,  or  thofe  çf 
this  firft  clafs,  primary,  and  the^ubordinate  fecondary  titles* 

Now,,  whcn  byreading,  conférence,  méditation,  and  the  expcriments 
fuggefted  by  the  heads  of  the  firft  clafs,  we  hâve  receiv'd  the  fulleft 
;information  we  can  procure,  of  every  thingthat  relates  to  the  fubjeét  j 
wc  may  then  proceed  to  form  another  fct  of  titles,  to  be  caird  the 
fécond,  or,  if  no  other  interpofe,  the  lacft  clafs  ;  which,  if  we  hâve 
been  diligent  and  fuccefsfui,  will  be  more  copions,  and  better  ranged 
than  the  firft.     For,  many  things  will  now,  probably^  appear  to  beiong 
to  the  fubjcô,  which  before  were  thought  remote  from  it  ;    or,  per- 
,haps,  not  thoqcht  of  at  ail-:  and  farther  difcoverics  will  enable  us  to 
correft  the  order  of  the  former  titles.    Moft  of  the  particular  heads 
too  will,  probably,  appear  more  comprchenfive,  and  of  larger  extent, 
^an  was  before  imagin'd  ;  fo  that  a  particular  title  may  henœ  be  pro* 
f)crly  branch'd  eut  into  feveral  fubordinate  articles,  or  fecondary  titles  ; 
one  whereof  alone  will,  perhaps,  comprize  as  many  experiments,   or 
obfervations,  as  at  firft  feem*d  to  beiong  to  the  primary,  or  more  gê- 
nerai title  it  felf.     And  from  the  materials  thus  orderly  dirawn  together, 
under  this  laft  clafs,   with  the  requifite  changes  in  point  of  méthod, 
xcmnieAion,    tranlitions,  and  additions,  may  be  form'd  the  beginning 
of  a  nattiral  hiftoryr  of  the  fubjed  whereto  they  bcar  relation.     For, 
evcn  after  ail  this  is  donc,  the  hiftory  will,  in  ail  probability,  bc  only 
begun,  not  compleated;    the  nature   of  things,   and  the   induftry  jof 
flLilful  mcn  being  fo  fertile,  that  the  hiftory  will,  doubtiefs,  bc  encreafed, 
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correâed,  and  improved  from  rime  to  rime  j  but  never,  I  fear,  in  many 
agcs,  arrive  at  abfolute  perfcâion. 

Whcn  the  lubjeét  to   be   treated,   is  either  very  comprehenfive,    or 
vcry  diffîcult  ;  as  thoie  of  animal  generadon,   magtietifm,  fermentadon, 
gravity ,  Êfr.  it  will  be  uièful,  if  not  neceflary,  to  interpole  between  the  ri- 
des OT  tbe  laft,  and  of  the  firft  clafs,  a  fet  that  may  be  called  of  the  middie 
order  ;  for  the  framins  whereof  the  nature  of  the  lubjeft  muft  be  narrow- 
\j  icannM,  furvey'd  afreih,   and  carefully  compared  with  the  feveral  par- 
dculars,  <^tain'd  and  difpofed  under  the  tiries  of  the  firfi:  dais.     Hence 
many  new  hints,  and  heads  of  enquiry  wili,  in  ail  likelihood  be  fuggefled  ; 
which,  added  to  the  former,  may  deferve  to  hâve  a  new  clafs  framM  for 
diem,  confifting  of  arricles  more  copious  and  various  than  the  firft;  and 
fit  to  be  rangçd  in  a  différent  order.     Thefc  feveral  tides  are  to  be  touch'd 
and  fiU'd  up,  after  the  famé  manner  that  the  Ifraelites  gradually  acquired 
a  knowJedge  of  the  fruitful  land  of  Canaan^  before  they  pofTefs'd   it  : 
at   their  firft  entrance,  the  fpies  took  a  tranfient  view  of  the  country, 
and  brought  back  but  an  inaccurate  account  thereof,  with  a  litde  of 
the  more  remarkable  fruit   it  afibrded  ;  but   upon  a  fécond  expédition, 
taking  pains  to  gain  fuller  inftru6Hons,  they  return'd   able  to  anfwer 
many  porticular  articles  of  inquiry  :  and  this  latter  induftry  wou*d  enable 
them  to  gtve  a  far  more  diftinâ:  and  farisfâftory  chorography,  or  furvey 
of  the  country,   than  they  cou*d  hâve  furnim'd  out  before  their  fécond 
expédition. 

Laftiy,  as  'ris  not  to  be  expefted,  that  the  rides,  whether  primary 
or  fecondary,  of  a  natural  hiftory,  fliou'd  need  no  enlargement,  or  refor- 
madon  bom  fecond  thoughts,  and  a  more  comprehenfive  praâical 
knowledge  of  the  fubjeft  ;  I  always  thought  it  neceflary  to  annex  to  the; 
firft  edirion,  if  I  may  fo  call  it,  of  my  tides,  an  appendix,  confifting 
of  things  omitted  and  things  to  be  added  ;  the  former  whereof  are 
properly  refcrable  to  Ibme  of  the  rides  already  enumerated,  and  on- 
ly  ihro'  hafte,  or  overfight,  had  not  their  places  aflîgned  them  ;  but 
the  btcer,  were  tx>  receive  fuch  new  parriculars,  as  fhould  be  fuggefted 
by  fartlier  advancements,  after  the  hiftory  was  written  ;  whether  they 
àirc&Xy  bdong'd  to  any  of  the  preceding  rides,  or  might,  only  in  a 
gênerai  way,  contribute  to  the  knowledge  or  illuftrarion  of  the  fubjeft. 

To  proceed,  I  muft  obferve,  with  regard  to  the  mechanical  contrivan- 
ces  employ'd  in  the  execurion  of  my  expef  iments  ;  that  tho%  in  gênerai, 
they  anfwer'd  my  purpofe,  yet  much  more  arriîidal  inftruments  may 
be  invcnted.  But  being  frequendy  obliged  to  make  my  experiments 
at  a  diftance  from  London^  I  was  glad  to  put  in  praétice  the  beft 
methods  I  couJd  any  way  devife,  where  ail  defirabîe  conveniencies 
wcrc  not  to  be  had.  Inoeed  it  has  been  no  fmall  hindrance  to  the 
advancement  of  natural  philofophy,  that  fome  nice  critîcs  arc  {o  rigid  in 
aa£dDg  the  very  bcft  contrivances,  in  thofc  who  publilh  their  experi- 
ments; for  cvery  philgfophcr  has  not  a  mechanical  hcad.  ,Aflà,  he 
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may  wcll  be  efteem'd  a  benefaétor  to  natural  philofophy,  who  barely 
contrives  experiments  in  theory,  or  propofes  pradicable  ways  of  bring* 
i  ng  things  to  a  trial  :  for  the  increafe  of  knowledge  is  the  produâ  of 
the  things  themfelvcs  that  are  difcovcr'd  ;  whatever  means  or  inflruments 
are  uled  in  the  difcovcry  of  them.  'Tis  true,  in  curious  and  extraor- 
dinary  cafés,  perfeélion  in  the  contrivance  may  be  deûrable,  ufèfuJ,  or 
even  neceflary  ;  yet  in  many  others,  where  only  the  produétion  of  a 
new  phenomenon  is  the  thing  intended,  he  contributes  to  the  hiftory 
of  nature,  who  really  performs  the  fubftantial  part  of  a  difcovery, 
tho*  it  be  not  in  the  moft  eafy,  moft  perfeâ:,  and  moft  compendious 
method  imaginable.  Arcbimedes  himlèlr,  if  hiftory  fays  true  of  him, 
went  a  much  more  laborious  and  inaccurate  way  to  affign  the  propor- 
tions of  gold  and  (il ver,  in  a  mixture  of  thofe  two  metals,  than  is 
taught  us  by  the  modem  hydroftatics  ;  tho*  thîs,  perhaps^  wou'd  hâve 
remain*d  undifcover*d.  but  for  the  hint  afforded  by  his  method  of  pro- 
cédure. 

To  prevent,  as  much  as  poflîble,  the  neceflîty  of  cuts,  or  the  figures^ 
of  the  inftruments  which  I  employ*d  in  my  experiments,  I  hâve  made 
the  relations  and  defcriptîons  of  them  full  and  plain;  yet,  left  my 
own  habit  of  devifing  various  trials,  and  the  frequency  ot  feeing  them 
put  in  pra6lice,  might  hâve  led  me  to  imagine,  things  more  intelli- 
gible than  the  generality  of  readers  would  find  them,  1  adviiëd  with. 
fome  proper  perlons,  as  to  the  experiments  neceflary  to  be  illuftrated 
wîth  Ichemes  or  figures:  which  are  fo  contrived,  as  generally,  by  in-^ 
fpeéHon,  to  exprels  and  clearly  reprefent  the  things  they  wcre  defîgn'd 
to  Ihow  ;  without  referring,  by  letters,  to  the  particular  parts  whcreof 
thcy  confift. 

There  is  another  particular,  which  muft  not  be  paflèd  over  m 
fîlence,  the  fréquent  répétitions  to  be  met  with  in  my  writings. 
Having  often  been  obliged  to  wrîtc  ata  great  diftance,  as  well  of 
place,  as  of  tîme,  from  the  books  that  I  had  formerly  publiih'd  ;  and 
fo  wantîng  the  opportunity  of  confulting  them  ;  the  mention  of  things 
already  there  deliverM,  was  render'd  fometimes  unavoidable  :  tho*  I 
hope  thefe  generally  appear  on  fuch  différent  occafîons,  ferve  fiich 
différent  purpofes,  and  are  attended  with  fuch  additional  circumftances, 
that  the  reader  will  not  be  difguft^  to  nieet  with  the  famé  thought  in 
différent  parts  of  my  works. 

Givê  me  leave  in  the  laft  place,  to  explain  my  felf,  as  to  the  ojri- 
nion  which  I  may  fecfm  to  hâve  entertain*d  of  chymiftry  ;  and  as  to 
the  ufe  I  hâve  made  of  ît  in  my  philofophical  inquiries. 

After  having  gone  thro*  the  common  opérations  of  that  art,  and 
coming  ferioufly  to  refleft  upon  diem,  I  thought  ît  pity  that  inftru- 
ments, which  might  prove  fo  ferviceable  to  natural  philofophy,  fhou'd 
be  fo .  litde  êmploy'd  to  adVance  ît.  I  faw  that  feveral  chymifts 
had,  by  a  laudable  diligence,    obt^M  various  produéHons,  wA  hit 
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upon  many  more  phenonlena,  confiderable  in  thcîr  kind,  than  could 
weJI  be  cxpefted  from  theîr  narrow  princîples  ;  but  finding  the  gene- 
rality  of  thofe  addiftcd  to  chymifty,  to  hâve  had  fcarce  any  view, 
but  to  the  préparation  of  medicînes,  or  the  imj)roving  of  metals,  I 
was  tempted  to  confider  the  art,  not  as  â  phyficîan,  or  an  alchymilV, 
but  a  philofopher.  And,  with  this  view,  I  once  drew  up  a  fchenie  for 
a  chymical  philofophy  *,  whîch  I  fhou'd  be  glad  that  any  experiments 
or  obfervations  of  mine  might  any  way  contribute  to  complète. 

There  are  many  men,   who,  having  no  knowjedge  of  chymîftry  but 
by  report,  entertaîn  a  very  difadvantageous  opinion,  both  of  the  art, 
and   thofe  who  profefi  it,   and   becaufe   it  has  been  too   often  prac- 
tiièd  by  îUiterate  arrogant    impoftors,  they  will  fcarce  allow  a  philofo- 
pher  to   underftand    or  ftudy  it.      But,   furely,   wîthôut  feeking  after 
the  grand  elîxîr,   this  art  may  greatly  promote  our  knowledge  of  the 
Works  of  nature.     *Tis  certain,  that  by  means  of  it,  fome  meliorations 
of  metallîne  and  minerai  bodies  may  be   made,  ufeful  medicînes  pre- 
pared,  and  various  produftions  fcrvîceable  in  parricular  trades,  and  feveral 
occurrences  of  human  life,    obtain'd.       And   tho*    this   alone  fuffices 
to  ihew,    that   a   man   might   ftudy    chymiftry   to   advantage;    yet, 
as  I  befbre  intimated,   I  had  a  larger  view  in  cultivaring  it  ;  and  hâve 
attempted   no   leÊ  than   the  advancement  of  natural  philofophy,    by 
means  thercof .     And,  I  hope,   I  (hall  hâve  done  no  unacceptable  (êr- 
vicc  to  the  common-wealth  of  learning,  if,  by  my  acquaintance  with 
this  art,  I  b^^  a  good  underftanding  betwixt  the  chymifts,  and  the 
mechanical  phîloibphers,  who  certainly  hâve  hitherto  been  too  great 
ftrangers  to  each  other*s  difcoveries. 

I  cou'd,  indeed,  hâve  ordinarily  employ*d  more  confiderable  chy- 
mical experiments  in  my  effays,  but  thought  fit  to  give  the  préférence 
to  fiich  as  wcre  fîmple,  (hort,  and  eafy,  and  fuch  as  might  be  made 
at  a  fmall  expencc  ;  becaufe  thefe  I  judged  the  fitteft  foundations  for  a 
philojfbphical  theory.  And  the  gratification  of  the  chymift  was  not  hère 
fo  much  my  defign  as  to  oblige  the  philofopher. 
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But, 


*  A  large  mrtof  that  colleâloii  of  ex* 
perimentSp  which  were  made  with  a  view 
co  the  chymical  philofophy  hère  men- 
tîon*d,  Mr.  Btffh  aftenvards  thought  fit 
to  emplqy  in  giving  the  mechanical  ori- 
gin  of  qualitîes  io  bodies,  and  clearing 
vp  other  philofi^hical  difficultiei;  whence 
tho*  the  major  part  of  hia  eilays  hâve 
HOC  the  fbnn  of  chymical  ones,  they  are 
ao  other  at  the  bottom.  Nor  does  there 
hem  (o  be  any  better  method  in  nature, 
ht  improvmg   natnrai  Philofophy,  than 


that  which  buildt  upon  genuine  chymi- 
ftry. A  rational,  and  experimenul  eilay  of 
chymical  philofophy,  which  might  be 
drawn  from  Mr.  Boyle*s  difcoveries,  and 
fome  others  that  hâve  been  made  fince  his 
time,  would  open  a  farprizing  fcene  in  the 
Works  of  natnre  ;  and  proveinfiiiitely  more 
entertaining  to  the  mind,  and  advantageous 
to  human  life,  than  a  ftraneer  to  the  various 
opérations,  numerous  produôions,  and  a- 
ftoniihine  efièôs  of philofophical  chymiftry» 
can  poffibly  imagine. 
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But,  as  I  may  myfelf  feem  an  enemy  ito  the  chymifts,   by  oppo-^ 

fmg  fome  of  theîr  tcnets,  I  dcfire  it  fliould  be  obfeiVd,  that  I  hâve  a. 

very  différent  efteem  for  the  notional  and  for  the  praftical  part   oF 

chymîftry.      For  I  hâve   been  obliged  to  call  in  queftion  many  of 

their    tenets,    not  only  as  a  philofophcr,  but  alfo  as  a  ohymift  ;  be- 

caufe  they  appear'd  difagreeable  to  the  very  foundations  of  philofo- 

phy,  and  genuine  chymiftry  it  felf.     Such  an  one,  for  inftance,   is   the 

hypothefis  of  the  three  principles  in  natural  bodies.     But  as   for  the 

chymicai  opérations,  and  efpecially  thofe  highly  valuable  ones,  digeftion 

and  cohobation,   I   take  them  to  be  excellent  tools  in  the  hands  of 

a  natural  philolbpher,  who  may  apply  them  to  many  difiFercnt,  and, 

perhaps,  nobler  ufes,  than  thofe  whereto  they  are  generally  confin*d 

m  laboratories  ;   and  by  their  means  difcover,  imitate,   correft,  and, 

in   fome  cafés  even  excel  nature.     I,  likewife,  diftinguifli  betwixt  the 

vulgar  chymift,   and  the  chymical  philofopher.     For,   we  are  told, 

there   is  in  the  world  a  fet  of  men  of  a   much   higher  order   than 

thofe  who  give  us   courfes   of  chymiftry,   or    other  books   of  that 

nature,  able  to  tranfmute  bafer  metals  into  perfed  ones,  and  to  do 

fome  other    things,    that  the   generality  of  chymifts  confels  to   be 

cxtremely  difficult,   and  fome   of  them    think  impoflible.      What  I 

hâve  reccived  from  crédible  eye-witnefles,  and,  perhaps,   fome   more 

immédiate  arguments,  ftrongly  incline  me  to  think   there  may  hâve 

been,   and  yet  are,  fome  fuch   men.     And,  whatever  be  thought  of 

the  philofopher's   ftone,  I  confefs  my  felf  convinced,  by  what  I  havc 

fcen,  that  tnere  are  in  the  world  as  difficult  Arcana^   as  many  of  thofe 

which  hâve  been  derided  for  chymical  non-entities.     And  if  fiich  men 

there  are,  I  cannot  but  fancy  them  poflefs'd  of  fomeexceeding  powerfiil 

menftrua,  whereby  they  may  produce  fuch    altérations  in  bodies,  as 

we  hâve  no  cxamples  of.     Thus  much  will  ferve  to  fhew  the  chymifts, 

that  I  am  no  enemy  to  their  art  ;  and,  indeed,   I  think  it  eminently 

conducive  to  extend  the  empire  of  mankînd,    by  enlarging  our  views, 

and  giving  us  the  command  of  nature.     For,  as  the  Botonian  ftone, 

unlels  it  were  chymically  prepared,  wou'd  never  become  luminous  ;   fo 

there  are  many  other  natural  bodies,  which  never  afford  lîght  to  phi- 

lofophy,  till  'tis  ftruck  out  to  them  by  chymical  opérations. 

I  hâve  nothing  more  to  add,  than  that  I  am  fenftbie  of  the  great 
plainnels  in  my  writings,  thro*  the  want  of  fuch  philological  oma- 
ments  as  learned  men  beftow  upon  their  produâions  ;  but  I  am  not 
ambitions  to  appear  a  man  of  letters  :  I  couM  be  content  the  world 
fhould  think  I  had  fcarce  looked  upon  any  other  book  than  that  of 
nature*.     And,  for  my  own  part,   I  always  efteem  him    the  moft 

pro- 

*  Mr.  Bv^U  appears»  by  hîs  namerous   i  hîs   time  in    natural    inqulrîef,   and   yet 
writings  to   hâve  beitow*d    fo  much   of  ]  enjoy'd  fo  fmall  a  ihaire  of  health,  that 

he 
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profitable  author,  who  docs  not  endeavour  to  Ihow  his  own  learning, 
bur  £0  cncreafc  the  knowlcdgeof  his  rcader. 

lie  might  well   bave    oeçn    excnfed  the  I  feveral    modem  ones>    and     very     well 

pains    of  converfing  with  aothors }    bot,  1  verTed    in    ail  the    poHte    and    feverer 

lo   our  foiprize,  he  was  a  critic  in  the  I  licerature»   both  of  the  ancients  and  mo« 

learned  languages,   leady  in  the  nfe  of  i  denu. 
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obferved  lams  and  ordcrs  of  nature. 

290 

A  Ifundamental  experîment 
màde  wîth  nitre. 

r.  ^Tp  H  E  experîment.  29  7 

2.  J[     Obfervatsons  upon  maktng  tbe 

expérimenta  298 

î^  DeduSl'wns  from  tbe  experiment  as 
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9.  Fluidity  andfirmnefs.  ib. 

10.  Volattlit'j  and  fixednefs.  ib. 
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12.  TA^  différent  virtues  of  entité  bodies^ 
and  tbeir  feparate  ingrédients.      ib. 

13  •  T&tf  génération  of  nitre.  302 
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I5i  Corroftvenefs  and  corrofibility.  303 

The  orîgin  of  fluidity  and  firm- 
neis. 
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Fluidwbat.  305 
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^of  parts.  306 
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4.  Vacuity.  ib. 

5.  jfgitation.  ib, 

6.  Experiments  to  iltujlrate  and  con- 
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dies  différent  from  tbe  organs  offenfe. 

433 


Thc  porofity  of  bodiesconfider'd. 


T 


S  E  C  T.  I. 

\HE  porofity  ^f  animal  boâUs. 

P-439 
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497 
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3.  Expefifnents  and  Obfervmions  upàn 
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2.  Tbai  eîeclrical  bodies  a£l  mechani^ 
cally.  507 
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changes.  510 
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cipitation. 
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diffolved  body.  517 
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6.  By  prefenting  anotber  h^y  ta  he 
Horougbtony  &c,  521 
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l'jMr^HE  theory  of  cortofivéttefs.  ,516 
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4.  Confirm^d  by  Experiments.        53.5 
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férent menfiruumç.  ib. 

1 1.  Variety  oftajies  produced  witb  one 
menflruum^  by  affociating  it  witb  in- 
fipid bodies.  ib. 

12.  Two  Liquors  the  one  bigbly  corro^ 
ftvi  and  the  otber  verypungent^  corn- 
pofe  a  body  of  apleafant  aromatic 
ta/le.  ib. 

13.  Tbepeculiar  taftes  ofnatural  bodies 
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1 8 .  Produced  odours  differing  from  tbat 
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The  mcchanical  origin  of  hcat 
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THE 

PREFACE 

TO  fbew  the  ufefulmfs  of  a  philofophyy  is  tû  fbew  its  exceU 
lence.  That  the  expérimental  kind  is  moft  highly  ufefuU  the 
following  pages ^  by  a  vafi  variety  o/particulars^  abundantly 
tnanifeft.  Indeedy  the  modem  philofophyy  which  builds  upon  ex^ 
périment  s  ^  is  wholly  applicable  to  the  purpofes  of  life  and  the  phe- 
namena  of  nature  j  and  feems  naw  to  be  entirely  profecuted  in  that 
view  ;  whereby  it  is  advanced  far  above  ail  the  Jyftems  that  went  be^^ 
fore  it. 

Since  the  late  happy  omjunBion  of  mat  hématies  and  philofophy^ 

and  the  application  of  them  bot  h  to  mat  ter.  and  the  bodies  about 

Its,  many  noble  difcoveries  hâve  been  mode,   ail  tending  to  enlarge 

the  Mnderftanding  and  to  giye  us  a  command  over  nature.     jTo 

tbis  end,  the  mdufiry  of  the  modems  has  mode  ufe  not  only  of  la^ 

ter  inventionsy  but  alfo  of  thofe  of  the  ancients.      Thus,  for  ex^ 

aa^Uy  the  old  geometricians  demonjlrated  abundance  of  fine  pro^ 

perties  in  the  ellipfis  and  the  parabola^  and  of  late  the  motions 

of  the  planets,  cornets  and  projeHils  are  demonjirated  to  be  per-^ 

jormed  in  thefe  Unes:  an  ufe  the  ancients  never  dream^d  of!  B/ 

this  means,  at  lenith,  a  juft  theory  of  the  celejlial  bodies  is  efta^ 

blijbed,  and  the  whole  aftronomical  world  leveld  to  our  capacities. 

Hence  another  newfcene  is  alfo  operid\  for  mathematicians,  thus 

becomif^  mechanics,  hâve  furnijba  us  with  numberlefs  new  inftru^ 

ments  and  engines  for  various  ufes.     Microfcopes  and  telefcopest 

unknown  to  the  ancients^  are  now  commonly  applied  to  difcover  the 

wonders  of  nature^  both  in  her  fmalleji  and   largefi  productions  5 

and  ferviceable  machines  are  'every  where  emplofd  to  fave  the  ex- 

pence  of  animal  Jlrength  5  models  and  imitations  are  made  of  na^ 

ture's  worksy  and  the  world  with  its   various  phenomena  clearly 

reprefented  in  miniature.     In  Jbort,  philofophy  is  brought    down 

and  confirid  to  material  objeSfSy   ana  fuch  things  as  we  Anow 
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to  hâve  a  real  exigence  s  which  is  now  allovfd  to  bi  the  proter  snd 
onfy  way  of  applying  and  improving  it.  And  in  this  fenfemr.  Boylc 
underftands  expérimentai  philofbphy^  andtreats  it  accordingfy. 

If  any  thin^  fbaUfeem  liable  to  exception  in  the  following  piece^ 
either  as  to  t%e  tnatter  or  thejlyhy  the  reader  is  dejîred  to  take  notice^ 
that  Mr.  Boylc  wtote  a  great  part  ofit  whilfihewas  veryyoung,  and 
thewhole  in  a  familiar  epifiolary  way. 
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VS    EFULNESS 

O  F 

serment  al  Thilojofhy  ; 

By  Way  of 

EXHORTATION 

T  O 

TheSTUDY  of  it. 


In  T  H  R  E  E  Parts. 


Part  I. 


Sbewiftg  tbe  adv  ont  âges  that  accrue  from  natural  phi- 
lof  opby  to  tbe  minci  of  mon. 


S  E  C  T.     I. 

AS  the  natural  phîlofophy  I  wou*d  recommcnd  is  much  more  difficult, 
laborioos  andexpcnfive  than  that  of  Àriftotk  or  the  fchools,  'tis  necefla-  q^^  inquirie. 
ry,  before  we  defcend  to  particulars,  to  apprize  the  reader  of  its  ability  imf  natJrl^ 
to  recompencc  whatever  time  and  pains  can  be  thereon  beftow'd.  rrwardedby 

And,  methinks,  a  due  refleâion  upon  that  faying  oï  Pythagorasj  the  author  ^*jjj,^^^.^ 
of  the  modcft    titlc  philofopher,  **  to  know  the  truth,  and  to  do  good  arc  ^ândap^e^ 

B    2  '  '    the  to  do  good. 
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"  the  things  that  chiefiy  enoble  man,  and  make  him  refemble  the  Gods"  mîght 
•efTdcar  the  fttidy  of  philofophy  to  us.  For,  as  the  foui  is  cndow'd  wîth  two 
principal  faciilties,  the  underftanding  and  the  will,  the  former  whereof  is  adorn'd 
and  perfefted  by  knowledge,  and  thelatter,împrov*d  and  render*d  amiable  by 
goodnefs  ;  fo  nothing  more  gratifies  and  enriches  the  one,  or  more  enables  the 
otbçr  to  dogood,  than  natural  philofophy. 

But  to  (hew  this  more  diîlinftly,  I  Ihall  hère  confider  a  few  of  thole  nu- 
merous  advàntages  which  accrue  to  mankind  from  the  ftudy  of  nature  :  the 
chief  whereof  tend  to  inftruft  the  underftanding,  to  gratify  our  curiofîty,  and 
to  raife  and  cherifh  our  dévotion. 

And  as  not  only  Ariftotky  but  common  expérience  Ihews,  that  ail  men  are 
naturally  defîrous  of  knowledge  -,  this  propenfity  muft  ftrongly  attach  us  to 
thofc  Works  of  nature  which  are  ever  prefent  to  our  fcnfes,  and  continually 
follicit  our  inquiries,  Even  the  fchool  philofophy,  though  fo  litigious  in  its 
theory  and  barren  of  fruit,  hashad  itszealous  admirers;  who  cou*d  furely  be 
render*d  fuch  by  nothing  but  this  in-bred  fondnefs  for  its  pretended  end  and 
objeft. 

Again,  the  famé  author,  taught  by  Pîato^  obferves  that  admiration  by  raifîng 
our  curiolity  is  the  parent  of  philofophy;  as  we  live,  therefore,  among  wonders, 
they  muft  of  neceflity  ftrongly  invite  us  to  a  contemplation  of  naturels  works  ; 
fome  whereof,  beîng  obvious  and  legible,  amaze  an  ordinary  fpeftator  ;  whilft 
others  are  adm  irable  and  abft  rufe  enough  to  aft  on  ifh  the  moft  cur  ious  and  i  nqu  i  fi  ti  ve. 

The  bare  profpeél  of  this  magnlficent  fabric,  the  univerfe,  furnifti'd  and  adornM 
with  fuch  a  ftrange  variety  ôf  curious  and  ufeful  objefts,  might  tranfport  us  with 
joy  and  wonder»  did  not  their  rommonneA  prevent  fuch  an  effedl.  That  this 
would  otherwife  happen,  appears  probable  from  what  Mr. Stepkîns  the  oculift,  and 
another  illuftrious  eye-witnefs,  lately  told  me  of  a  maid,  who,  being  born  with 
catarafts,  cohtinued  abfolutely  blind  till  about  the  âge  of  eighteen  ;  but  being 
t^tvi  brought  to  thé  free  enjoyment  of  fight,  fhe  was  fo  ravilh'd  upon  beholding 
the  many  new  prefented  objeéls,  fo  tranfported  at  moft  of  them,  and,  in  a  word 
fo  far  diftraftea  as  to  explam  that  my^ic^X  Arabian  proverb,  "  Shut  the  Windows 
**  thàt  the  houfe  may  be  light/* 

But  if  a  flight  view  of  this  admirable  ftrufture  be  capable  of  pleafing  fo 
highly,  what  fatisfaftion  muft  it  afford  a  fpeftator  able  to  comprehend  and  relifh 
the  curious  workmanfliip  and  contrivance  of  it  ?  For  the  book  of  nature,  I 
conceive,  appears  as  differently  to  an  ordinary  gazer,  and  to  a  naturalift,  as  an 
excellent  book  of  hieroglyphics  wou'd  toa  child  and  toaphilofopher  ;  thechild 
wou*d  be  pleafed  with  the  oddnefs  and  variety  of  the  pidures  alone  ;  whilft  the 
phîlofopher  wou'd  not  only  be  delighted  with  the  famé,  but  receive  a  much 
hîgher  îàtîsfaftion  in  contemplating  andacquiring  the  veiled  and  abftrufe  trutlis 
that  were  dcxtroufly  couched  therein. 

For  as  the  underftanding  is  the  higheft  faculty  in  man,  fo  are  its  pleafuresdie 
higheft  he  can  naturally  receive.  I  am  nor,  therefore,  furprized  that  Arcbimedes^ 
when  happening,  in  a  bath,  upon  a  way  to  folve  a  perplexing  difficulty,  fhouM 
înftantly  leap  out,  andrun  naked  about  the  ftreets,  crying  aloud,  "  I  hâve  found 
'^-  I  havc  found  it  ;*^  nor  that  the  elder  Pliny  cou'd  not  bc  dctcr'd  fcy  the 
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^jUCruaifion  oF  friends^  the  flames  and  hideous  erupticms  of  Vefuvius^  from  fcarching 

Irtto  the  nature  of  fuch  Vulcanos^  and,  as  it  happen'd,  from  lofing  his  life  by  toc 

ncaranapproach.     For,  in  like  manner,  we  daily  fce  chymilts  hazard  their 

livcs  among  thcir  furnaces,  whencc  dic  fumes  that  iflue  prove  fometîmes  fatal. 

To  conyerfe  wîth  deadandputrid  carcafes  were,  one  would  think,  a  fliocking 
and  odious  employment,  yet  fome  anatomifts  dote  upon  it  :  and,  I  muft  own, 
its  ufefiilnefs  has  greatly  enamour'd  me  withdifledion.     For  although  the  fine     -^ 
Avorks  of  artificers  feldom  fail  to  draw  the  curious  and  raife  their  wonder;  and  ■ 

though,  in  my  travels,  I  hâve  often,  with  difficuky,  purchafed  the  fight  of  a 
maftcr-piece  of  art  ;  yet,  at  prefent,  a  fkilful  difleftion  wou'd  pleafe  me  better 
than  the  famous  clock  at  Strajburgb.  So  ûiZtJriftotUy  in  my  opinion,  afts  like 
a  true  philofophêr,  whcn  dropping  the  confidtration  of  the  fublimeft  naturalpro- 
duâions,  hedefcends  to  record  the  homely  hiftory  of  animais:  "We  corne  now, 
**  fays  he,  to  the  nature  of  animais,  with  a  refolution  to  comprize  ail  we  can, 
**   be  it  bafe  or  noble." 

'Tis  a  farther  rccommendationof  natural  philofophy,  that  the  truths  it  teaches  Phihfiphy, 
highly  gratify  without  the  leail  difgufting  the  mind  ;   being  fuch  as  confcience'î^'^''^''^" 
never  upbraids  us   with  in  the  enjoyment,  nor  turns  to  torments  afterwards.^^y^"^^^"*' 
Neither  are  thefc  truths  obtain'd  by  that  low  kind  of  employment  whîch,  tho*  not  «iWj  but  h 
condcmn'd  by  religion,  cannot  ftand  the  teft  of  reafon  ;  for  even  the  moft  r2i^a^  employmem 
tional  and  llriâily  virtuous  men  hâve  employ'd  themfelvcs herein.     Pythagoras^'^^^^^-f^ ^^' 
Democritus^  Plalo,  with  numberlefs  others,  fam*d  for  wifdom,  thought  philofo- 
phy  demanded  not  only  their  fludics  at  home,  but  travelling  to  the  eaftern 
countricsj  where  itv/as  beft  taught,  in  order  toobtain.     And  that  rigid  teacher 
Seneca^  not  content  thro*  his  other  writings  frequently  to  extol  the  contempla- 
tion of  rwrure,  Je/r  us  feven  books  upon  the  fubje<5l. 

How  far  religion  countenances  this  purfuit,  weihall  fee  hereafter  ;  but  reafon 
tells  us'tis  worthyof  a  rational  créature  :  fince  thofe  who  hâve  advanced  reafon 
to  the  greateft  height,  hâve  been  herein  moft  ftudioufly  engaged.  Nay,  this  no- 
ble faculty,  conicious  of  its  own  abilitics,  upon  due  application,  îs  afFronted 
when  not  thus  confiderably  employ*d  ;  whilft  we  become  guîlty  of  our  own 
dégradation, who  being furniflied  and  placed,  as  we  find  our  felves,  regard  this  vaft 
and  inftruôive  univerfe,  the  nobleft  part  whereof  we  are  defigned  to  make,  as 
flightly  as  fuch  animais  to  whom  lower  faculties  and  prérogatives*  are  aflîgn'd. 
AriJlotU  well  obferves,  that  ''  Man  is  the  only  animal  of  an  ereft  ftature,  and 
"  thatbecaufe  his  nature  participâtes  offomething  divine  i  the  properties  whcre- 
"  of  are  underftanding  and  wifdom."  And  certainly,  it  ill  fuits  the  dignity  of 
fuch  a  créature  to  live  in  ignorance  of  the  laws  of  that  great  common-wealth, 
the  world,  whereof  he  is  the  moft  eminent  member.  Nay,  as  itis  injuriouS,  fo, 
did  not  cuftom  or  fenfuality  ftupify  us,  it  muft  alfo  be  afflifting  to  a  rational 
mind,  not  to  underftand  the  ftruâure  and  contrivance  of  the  body  wherein  it 
refides,  and  by  means  whereof  it  acquires  ail  the  knowledge  it  has. 

Indeed,  the  gcnerality  of  men,  how  indolent  foever,  corne  by  the  fuperiorîty 
of  ihciT  faculties,  which  enables  them  to  refleft,  in  fome  degree,  to  know 
more  than  brutes  ;  bue,  if  contented  with  the  firft  appearances  of  things,  we 
rcly  upon  our  nature,  wichout  the  help  of  induftry,  wc  wilfully  lofe  the  nobleft- 
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ofc  and  hîgheft  fatîsfaftîon  of  our  reafon  ;  and  whocver  is  thus  wanting  to  hîm- 
felf,  may  bc  faid  to  lead  thc  life  of  a  fpîdcr  in  a  palace,  who  takcs  notice  of 
nothîng  there  but  what  pafles  in  hcr  own  web. 

To  give  the  greater  fandbion  to  phîlofophy,  ît  may  be  obferv*d,  that  according 
to  Jofephus^  Setb  and  his  poftcrîty  ftiled  the  Sons  of  God,  firft  cultivated  afbro* 
nomy.  It  was  a  gênerai  tradition,  that  Abraham  firft  inftruâed  the  Egyptien j 
both  in  aftronomy  and  philofophy  ;  and  Berofus^  as  cited  hy  Jofephus^  records 
him  to  hâve  been  fkill*d  in  the  fcience  of  the  ftars.  And  fpeîîking  foon  aftcrof 
Abraham  and  the  Egyptians^  'tis  faid  exprefly,  "  that  he  ingenuoufly  communi- 
**  cated  to  them  the  fciences  of  arîthmctic  and  aftronomy  ;  for  the  Egyptians 
^  knew  nothîng  of  cîther,   bcfore  he  came  among  them.'* 

But  to  put  it  bcyortd  qucftîon,  that  the  greateft  genius  need  notblufliat  the 
ftudy  of  natural  phîlofophy,  Solomm  himfelf  not  only  cultivated,  but  taught  it, 
and  left  behînd  him  writings  on  that  head,  from  whence,  if  fome  Rabbies  fky 
true,  Ariftotle  borrowed  moft  of  his  choice  pièces  ;  tho*  the  originals  defcended 
no  lower,  left,  fay  the  Rabbî*s,  they  fliould  hâve  bcen  idoliz'd,  or  ail  kind 
of  debauchery  committe^,  in  hopes  that  the  difeafes  confequent  thereon,  might 
thence  hâve  beencafilv  rcmedied. 

From  thc  entertainmgvarîetyof  naturels  works,we  are  againînftigated  to  their 
^e  varùtj  e/" Contemplation  j  for  whilft  moft  other  fciences  are  fo  limited,  thatone  of  the  beft 
^Z^^^*"^"^' fyftems  thereof  wîll  ufually  contain  ail  that  is  known  upon  each  head  ;   the 
''^^    objefts  of  natural  philofophy,  being  asnumerous  as  thelaws  andworks  of  nature, 
are  fo  varîous,  that  the  âge  of  Methu/elabv/ou\d  fail  before  thefubjeâ.     Nay, 
fo  fertile  is  each  particular  objcft  of  a  naturalift's  contemplation,   that  feveral 
might  be  named,to  difcover  ail  the  ufeful  properdes  but  ofanyonc  in  thenum- 
ber  whcreof,  a  fingle  life  wouM  be  fufficient.     *Tis  almoft  incredible  what  va- 
riety  of  vegetables  the  earth  produces:  botanifts  hâve,  long  ago,  enumerated  fix 
thoufand  j  and  many  more  hâve  been  fmce  difcovered.     I  lately  had  a  peculiar 
and  excellent  kind  ofpepperfent  me  from  Jamaica^  the  Ihell  whereoftaftcs  like 
cînnamon,  but  fmells  likecloves  ;  a  vegetable  unknown  to  the  botanifts  of  our 
country.     Whole  trcatifes,  however,  hâve  appear'd  upon  fingle  plants.     72^^- 
mifon^  according  to  Pliny^  publilhed  a  volume  upon  plantain  ;  Ampbilocbus  one 
upon  trefoil  and  hadder;  and  king  7«^tf  another  about  a  fpecies  ofwater-lilly. 
Tocome to  later  times,  CaroIurRofenbergius  wrote  abookuponRofes,and Martinus 
Blochwitius  one  about  elder.  Among  the  chymifts  AngelusSala  publifh'dieparate 
treatîfes  of  vitriol,  tartar,  and  fugar.   Unfzerus  too,  wrote  particular  trads  upon 
mercury,  fulphur,  and  fait  -,  as  did  alfo  Paracelfus  upon  St.  John^s-wortj  arf- 
mart,  hellébore,  and  feme  other  plants.   Bajil  Valentine^  a  candid  chymift,  pub- 
lifti'd  an  excellent  treatîfe  of  antimony,  which  was  afterwards  improved  upon 
hy  Jngelus  Sala  *y  nor  were  there  wanting  many  other  ufeful  treatîfes  on  the  famé 
fubjeft,  to  confirm  Bajil  Valentiné's  faying,    "  'Tis  impoflîble  for  one  man  to 
'*  difcover  ail  that  isdifcoverable  in  antimony."  As  a  farther  confirmation  where- 
of,  I,  my  felf,  lately  direfted  the  drawing  of  an  aftual  quickfilver  of  antimony, 
very  différent  from  any  I  had  before  met  with.     I  hâve,  likewifc,  a  peculiar 
way  of  feparating  from  this  drug  a  combuftible  body  that  is  fcarcc  diftinguîfli* 
able  from  common  brimftone  ;  and  gain  a  menftruum  by  diftilling  French 
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verdi^reafe  in  a  ftrong,  naked  fîre,  which  makes  ^  blood-red  tinâure  of  the  glafs 
of  antimony  much  more  expeditioufly  than  that  ufed  by  Valentine  andhis  follow- 
ers.  This  mcnftrum  alfo  being  drawn  off,  leaves  a  calx  that  wîU  yicld  a  red 
tinâure  wîthfpirit  of  wine. 

"Whcn  chymifts  cxpofc  fcveral  confiftent,  but  not  fixed  bodies  to  the  adlion 
oF  the  Ère,  they  ufually  do  it  in  vcflcls,  either  open,  as  when  they  make  calx, 
or  giafs  of  antimony,  or,  at  leaft,  in  fuch  as  are  not  fo  clofe,  but  that  air  i$ 
included  with  the  mattcrj  and  tho*  they  regard  not  this  includcd  air,  becaufc 
ufually  there  is  not  much  of  ît  in  the  veflel,  yet  ît  may  hâve  a  confîderable  in- 
fluence on  the  efFeôs  of  the  fire  ;  not  only  as  ît  contributes  to  the  afcent  and 
fuftentation  of  the  diflîpated  parts  of  the  minerai,  but  as  it  afFords  thefe  corpufcles 
opportunity  to  fly  about  in  it,  and  thereby  to  make  aflbcîations  or  coalitions 
and  concrétions  that  otherwîfe  would  not  be  produc'd.  Upon  this  account,  it 
may  often  bc  of  ufe  to  employ  a  method,  to  fecure  the  body  expos'd  to  the 
adion  of  the  fire,  from  the  contaft  of  the  air  ;  whereby  the  parts  of  the  body, 
and  perhaps  the  igneous  corpufcles,  will  be  reduced  to  adk  reciprocally  upon  one 
another,  without  caufing  any  confîderable  diflîpation,  or  avolation  of  parts, 

Tcapply  this  to  antimony,  we  take  ofthat  minerai  well  powder^,  and 
of  whitc  chalk  well  dry*d,  reduc'd  likewife  topowderjwith  thefe  in  a  large  earth- 
en  pot  or  crucible,  we  make  feveral  layers,  leaving  the  lower  and  uppermoft  bcd 
of  chalk,  and  the  laft  thîcker  than  any  of  the  reft  ;  and  taking  care  that  none  of 
the  layers  ofantimony  are  toothick,  that  the  heat  may  penetrate  them  the  bet- 
ter  ;  wecovcr  the  veffel,  put  it  among  the  kindled  coals  of  a  digeftive  furnace, 
and  thcTC  keep  it  fox  a  compétent  time  \  which,  accordîng  to  the  bignefs  of  the 
pot  and  the  flrcDgthof  the  fire,  may  be  aday  and  a  half,  and  fometimes  above 
two  days. 

But  to  proceed,  the  learned  Kircber  has  given  us  z  folio  volume  of  light  and 
Ihadows,  and  a  quarto  upon  the  loiid-Hone  ;  yet  our  Gilbert^  and  fince  him  Cabeus 
wrotc  on  the  famé  fubjeft;  which  tho*  Kircber  has  more  lately  profecuted  in  a 
volumtnous  work,  I  am  of  opinion  there's  room  enough  Icft  for  farther  improve- 
ment-,  having  myfelf  very  lately  made  a  remarkableexperiment  with  that  won- 
derful  ftone. 

Even  the  fmalleft  produdlions  of  nature  may  folicît  and  reward  our  enquirie$. 
Pliny  treating  of  inleâs,  is  tranfported  with  admiration  at  the  workman/hip 
Ihcwn  in  them:  "  The  contrivance  of  nature,  fays  lie,  is  nowhere  more  con- 
*'  fpicuous  or  more  vifibly  collefted  than  in  thefe  minute  créatures/'  And  after 
this  he  handfomely  admonilhes  his  reader,  that  no  fubjeft  of  natural  knowledge 
iscontemptible  or  fuperfluous.  From  confidcrin'g  the  fkin  on  the  foie  of  the  foot, 
Galen  admired  the  wifdom  of  God  ;  and  he  excellently  faid,  "  tho*  fome  créatures 
'*  fccm  made  of  coarfer  matcrials  than  others,  yet  the  maker's  art  fhines  through 
*'  thcdefpicablenefsof  the  vileft  matter  :  the  ignorant  indeed,  admire  the  beauty 
"  of  the  materials,  but  artifts  are  ftruck  with  the  workmanfliip  of  things.**  And 
Ariftotlt  coming  to  treat  of  the  parts  of  animais,  prevenrs  his  reader  fromthinking. 
themeannels  of  thefubjeftfhouldrender  it  defpicable.  Nay,thehaughty/^<7r^rr^j 
condefcended  to  write  a  bock  about  the  myfterics  ofworms,  wherein  he  juftly 
rcprchcnds  the  lazincfs  and  pride  of  thofe  phyficians  '*  who  negle<ft  and  contemn 
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*^  âll  îtiquirics  înto  nature,  and  rcceive  thc  fruits  thereoffrom  othcrs  with  fcorn 
"  and  dcrifîon/*  he  adds,  "God  hascrcatednothîngfovileordefpicablc  that  may 
**  not  turn  ro  the  ufe  of  man."  And  certaînly  whatevcr  God  has  thought  6t 
to  make,  we  fhouldnot  think.unworthy  to  know  ;  for  a  human  mind  cannot 
be  debafed  by  a  notion  of  what  was  form'd  according  to  a  divine  idea  :  and 
therefore  5^/^»7^»  treated  as  well  ofreptils  as  of.nobler  animais,  as^ell  of  the 
czob  on  the  wall  as  the  cedars  oïLebanon.  And  durft  I  propofe  my  own  aôîons 
for  examples,  I  fhou'd  fiy,  tho*  my  condition,  God  be  praifed,  enabjes  me  ro 
make  experîments  by  other  hands,  yet  hâve  I  never  refus'd  to  difTeft  any  kind 
of  animais,  nor  in  my  laboratory  to  handle  lute  and  charcoal. 
Phiîofoph  ^"^  farther,  philofophy  is  not  only  delightful  as  it  brîngs  us  acquainted  with 
livesui'tht  nature,  but  aifo  as  it  often  inftrufts  us  to  commandher;  for  the  naturalift 
commandof  knows  niany  things  of  which  othersare  ignorant,  and  performs  whatthcy  can- 
nature.  ^^^  .^  becaufe  he  not  only  underftands,  but  in  fome  meafure,  imitâtes,  multiplies 
and  improves  feveral  of  her  cxtraordinary  works.  And  how  naturally  we  afFeâ: 
the  ufe  of  this  power  may  be  feen  in  children,  who  from  a  feeming  innate  pro- 
penfity,  delight  in  endeavouring  to  change  the  produâîons  of  nature.  And  fo 
extenfive  is  the  naturalift's  power,  tho*  he  cannot  produce  one  atom  of  matter, 
that  he  can  introduce  numberlefs  forms,  and  work  furprizing.  changes  among 
bodies:  fo  that  were  Adam  to  revive  and  furvey  that  vaft  variety  of  man*s 
productions  to  be  found  in  our  fhops  and  magazines,  he  would  admire  to  fee 
what  a  new  world  had,  by  the  induftry  of  his  pofterity,  been  added  to  the 
old  one. 

'Tistrue,  indeed,  man  îs  but  the  mînifterof  nature,  anddoes  no  more  than 
apply  agents  to  patients,  yet  by  his  Ikill  in  fuch  application  he  gains  domînion 
over  créatures  otherwife  much  ftonger  than  himfelf  j  and  can  even  perform 
fuch  things,  a&to  another  man  fhall  appear  aftonilhing.  Thus  the  poor  Indians 
thought  the  Spaniards  more  than  men,  becaufe  their  knowledge  of  gun-powder 
cnabled  them  to  thundcr  and  lighten  deftruftively.  And  this  empire  of  man 
over  the  créatures  may  to  a  found  phîlofophical  mind  prove  more  fatîsfaétory 
than  that  for  which  bloody  contefts  frequently  arife  ;  for  the  latter  being  only 
a  giftof  nature,  or  a  prefent  of  fortune,  and  often  the  purchafe  of  crimes,  argues 
no  real  fuperiority  in  the  poflefTor  ;  but  the  latter  îs  a  power  becoming  man 
as  man.  Perhaps  alfo,  the  furprizing  things  perform'd  by  an  ingenious  man 
gives  him  a  higher  fatisfaftîon  as  being  proofs  of  his  knowledgci  than  as  they  are 
inftances  of  his  power  or  means  of  increafmg  his  wealth. 
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to  atheifm  ;  **  becaufe,  fay  thcy,  by  enabling  men  to  account  for  ail  fur- 
**  prizinçappcaranccsfTOfn fécond caufts,  îtbrîngsthemtodifbelieveafirft;** 
which  objeâion,  wcre  it  wcll  grounded,  wou'd  caufc  me  to  condemn  what 
I  am  now  recomtncnding  :  for  I  had  much  rather  hâve  men  chriftians,  and 
ignorant  of  naturels  myfterics,  than  pliilofophers,  and  deny  the  author  of 
nature.      Now,  tho*  a  well-meant  zcal  may  défend  the  perfons  of  thcfe 

gentlemen  ;  yct  tfaeir  doârine  has  too  bad  a  tendency  to  be  left  unanfwerM. 
ut  not  to  mix  too  much  divinity  wîth  a  philofbphical  dîfcourie,  ï  lha;li 
hère  only  give  the  heads  of  a  reply. 

And  firft,  tho*  it  were  prefumptîon  in  man,  "  who  îs  but  of  yefterday,**  T^^o principal 
to  prétend  to  aflign  ail  the  ends  of  God  in  the  work  of  création  ;  yet  furely  ^(/%^^  °f  ^^"^ 
it  may  humbly  be  fuppofed,  that  two  principal  defigns  of  his  creatîng  this  '^^'u!"^^^' 
fyftem,  were  the  manifeftatlon  of  his  own  glory  and  the  good  of  manKÎnd  } 
becaufe  facred  writ,  in  abondance  of  paflages,  aflures  us  of  the  former  -, 
not  to  mention  heathen  authoritics.     And  that  none  of  God's  works  might 
want  intelligent  fpeâators,  tho*  man  was  not  formcd  til)  the  fixth  day>   the 
angels,  as  'tis  generally  luppofèd,  were  created  on  the  firft.     The  other  de* 
fign  appears  from  the  time  of  man*s  création,  which  was  kindly  deferred 
till  ail  thii^  wcre  prepared  for  his  réception  ;  from  the  commiffîon  gîycn 
him   **  to  replenilh  the  earth  and  fubdue  it  ;*'  by  the  placing  of  noble  lu- 
minarîes   **  to  give  light  upon  the  earth,  and  divide  between  the  day  an4 
^^  tYve  nig^t  ;"  the  fkme  is  aHb  farther  confirmcd  by  ôther  texts  of  fcrip- 
ture.     And  accordingly  God  caufed  the  fun  to  ftand  ftill  at  one  time,  to  go 
backatanother,andhasfrequently€Îther  fufpendedor  alter*dthe  laws  ofother 
parts  of  the  uniycrfe,  for  the  iuftniftion*,  or  benefit  of  man.     On  the  o-. 
thcr  hand,  upon  Adant%  traA%reffion  the  ground  was  immediately   "  cih-- 
fcd  for  his  fake  i"  even  the  fece  of  the  earth  was  deftroy'd  for  the  fins  of  «?a- 
dom  ;  and  the  other  animais  as  well  a«  men  perifhed,  in  the  déluge.  So  alfo 
**  in  the  lafk  days,  when  Ae  earth  ftiall  be  replenilhed  with  ico£Sr$,"unex« 
peâed  fiâmes  will  either  deftroy  or  traAS&rm  the  world. 

The  làmeis  évident  alfo  from  reafon  5  for  as  in  this  vifîble  world,  ma» 
alone  is  capable  of  enjvying  maii^  of  the  other  créatures  \  and  of  difcer*< 
ning  the  excellence  of  the  Creator^  în  them  ;  'tis  plain  they  were  made  for 
man.  'Tk  not  for  thcmfelves  that  rubids  âame  or  diamonds  fparkle  ;  that  be- 
zoar  is  antidotal,  or  that  trees  are  yearly  exhaufted  inprofufion.   That  light 
the  iuo  around  difiliiès,  is  ufèlels  to  himfelf,  an  inanimate  Being  ;  but  en-* 
titles  hhn  mmtfter  to  the  fyftem.  Animais  alone,  among  the  créatures,  havcr 
a  Cenfe  of  their  own  exiftence,  and  of  thefe,  only  man  acknowledges  ail  the 
reft  to  be  the  gtftofGod,  and  glorifies  him  for  them  ;  atruthacknowledg'd 
by  Cbr^ians^  J^ws^  and  Heatbens.    The  inference  I  wou'd  make  from  ail 
n^îch  is,  that,  whœver  deters  men  from  ftudying  nature  ;  wou'd  fruftrate 
God  of  the  above-mentioned  ends  of  création.     For  befides  that  the  cor- 
poreal  delight  and  advantage  we  are  capable  of  receiving,  muft  be  greatly 
obftruâed  thro*  ignorance  of  natural  philofophy,  as  will  hereaftcr  bc  made 
cTÎdcnt;  our  fpiritual  happinefs  depc^Kling  upon  religîcfn,  the  greateft  be- 
nefit we  can  receive  from  the  things  of  this  worid,  is  their  increafîng  and 
cheriihing  this  grand  prînciple,  and  thereby  rendering   us  acceptable  to 
VoL.I.  C  Godi 
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God  ;  and  both  thefe  effeâs  they  wcrc,  doubtlefs,  defignM  to  hâve  on  us. 
Porto  fuppofeinnumerable  créatures  fent  into  theworldonly  to  feedand  pleafe 
mankino,  but  not  to  aflford  them  any  inftruâion,  is  like  imagining  a  prudent 
merchant  would  furniih  his  friends  with  numberlels  curiofities  and  necefla- 
ries  for  a  voyage,  without  allowing  them  the  ufe  of  a  fea-chart  or  compals. 
Moreover,  God  himfclf  lays  us  almoft  under  a  neceffity  of  enquiring  in- 
to his  Works.     The  book  of  Genefis  begins  with  a  defcriprion  thereof,  and 
defcends  to  a  détail  of  each  day*s  proceedings  in  the  création  5  and  tho*  the 
fcripture  uiually  condefcends  to  the  conceptions  of  the  vulgar,  yct  the  two 
firft  chapters  of  Genefis  perhaps  afFord  finer  hints  of  natural  philofophy 
than  men  are  hitherto  apprized  of  *.    Befide,  there  are  many  texts  in  fa- 
cred  writunintcUigible  without  a  previous  knowledge  in  natural  philofophy. 
Many  paflages  therein  allude  to  the  properties  of  animais,   as  that  precept 
of  our  Saviour,  **  be  ye  wife  as  ferpents  and  harmlefs  as  doves/*      And  fo 
neceflary  has  natural  knowledge  been  thoujght  to  illuftrate  texts  in  fcripture, 
that  abundance  of  learned  men  hâve  publifhed  whole  treatifes  of  the  ani- 
mais, ftones,  and  other  works  of  nature  mentioned  in  that  book.     Nor 
fliou'd  the  thème  be  difcontinued,  for  there  remain  many  paflages  of  it  not 
to  be  underftood  without  penetrating  deep  into  naturels  myftcries. 
neattrihutes     But  to  come  to  the  attributes  ofGod,  manifefted  in  his  créatures  ;   the 
o/GoJmani/eft  ^^^  confpîcuous  are  his  power,  his  wifdom  and    his   goodnefs  ;   and  the 
^'^^^"fame  may  alfo,  tho'   difFerentJy  and  more  obfcurely,    be  found  in  the 
Bible.     How  eminently  is  the  firft  of  thefe  difplay'd  in  maktng  ail  things 
out  of  nothing  ;    and,   without  materials,  raifing  this  immenfe  fabric^ 
whofe  dimenfions  are  fo  prodigious,  that  even  a  mathematical  demonftra- 
tîon  can  hardly    render  them  crédible?    To   pafs    by    éléphants    and 
whales,  mountains  and  feas,  as  inconiiderable  objeâs,  the  globe  we  inha- 


turti. 


*  Thefe  hints  feem  to  hâve  been  well  confi- 
dered  and  employ'd  by  the  Rey.  Mr.  Whifton, 
who,  from  them  and  the  NewtonioM  fyftera  of 
philofophy,  has  nobly  attempted  to  give  a  rati- 
onal  and  philofophical  account  of  the  création, 
în  agreement  witn  the  Mofaic  hiftory  of  it.  This 
«uthor  firft  fuppofes  that  the  ilf^/àr/V  création  is  a 
bare  hiltorical  narrative  of  nothing  but  the  for- 
mation of  the  earth  out  of  a  chaos,  and  of  the 
facceifive  vifible  changes,  each  day  made  therein» 
tiil  it  became  a  fit  habitation  for  mankind  ;  and 
that  this  hiftory  is  to  be  ariderftood  in  the  ob- 
vious  liceral  fenfe,  nnlefs  where  an  évident  rea- 
fon  can  be  givcn  fcr  the  contrary.  He  thtn 
proceeds  to  (hew,  that  the  rudiments  of  the 
éarch  were  the  atmofpbere  of  a  cornet  i  that 
the  annual  motion  of^the  earth  commenoed  at 
the  beginning  of  the  Mpfaic  création,  but  its  di 
urpal  rotation  not  till  afcer  the  fall  of  man  ;  that 
t^ic  orbit  of  the  earth  was  a  pcrféél  circle  be- 
iôre  the  déluge  ;  that  ail  the  fmall  bodies  whicb 
compofe  the  earth,  being  originally  in  a  mixed 
çonfufed  iluid  Rate,  were  the  chaos  ;  that  the 
ûpper  régions  thereof,  bcfore  Ae  beginning  of 


the  Mofidc  création,   were  involved  in  a  thîck 
darknefs,   which  diffipated,  by  dcgrees,  as  the 

Esof  the  chaos  fubiided,  according  to  their 
ific  gravity.  The  firfl  day's  work  was  accor- 
j  tODuraatfaor  the  produaion  of  light,  or  the 
fucceflive  arrivai  of  fome  of  the  fan*s  tays  to  ail 
the  parts  of  the  earth  ;  on  the  fécond  day  the  air 
^ilh  its  vapour  was  elevated  and  fpread  out  a- 
bove  the  earth  ;  on  thethird  the  inferioor  wa- 
ters  werecolleâed  into  feas,  whence  the  dry  land 
appcarM  with  its  vegetable  produâions,  the  v«- 
oour  in  the  air  being  fufficiently  rarify'd  :  on  the 
fourth  the  celeftial  bodies  became  vifible.  And 
now  the  terraqueons  globe  being  habitable,  fifh 
and  fowl  were  prodoced  on  the  fifth  day,  land* 
animais  on  the  iîxth  s  and  laiUy  man.  Bui 
Mr.  WbiftoH  wîll  not  allow  the  earth  to  be  fo 
hafty  a  produaion  as  is  ufually  fuppofcd  ;  ibr  he 
endeavours  to  fliew,  that  as  at  firft,  it  had  no  dt- 
urnal  rotation  ;  fo  what  Mofis  calls  days  weie 
in  rcality  years.  The  reader,  who  defires  fâr- 
ther  fatisfaôion,  may  confult  the  fécond  édition 
of  Mr.  WhiJlM's  New  rbtfirj  ofthê  Eartè. 
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bit,  though  by  the  common  computatîon,  no  lefs  than  22^600 Italian  miles 
in  circumference,  îs  but  a  point  compared  to  the  firmament  ;  as  we  learn  from 
thc  parallax  ôf  the  fix*d  ftars.  And  according  to  Piolemy^  the  fun  is  not  only 
166  timcsbiggerthan  the  earth,  tho*  the  diftance  between  them  be  1 165  of 
the  earth's  fcmidiameters  ;  that  is,  by  Gajfendus^s  computation,fo  many  times 
4177  miles  ;  but  alfb  that  the  fmalleft  fix'd  ftars  are  conjeftured  to  be  i8, 
and  the  krgcft  108  times  bi^r  than  the  earth.  The  Copernicans  carry  their 
computations  higher,  for  Philippus  Lanjbergius  fuppofes  the  earth's  orbît, 
the  feroidiameter  whereof  is  computed  1500  times  oigger  than  the  earth's, 
to  be  but  a  point  in  regard  of  the  fixM  ftars,  which  he  takes  to  be  remov- 
ed  from  thc  earth  42,000,000  of  its  femidiameters,  or  175,434,000,000 
miles  ;  a  furprizing  diftance  *  !  And  tho*  we  allow  for  inaccuracies,  and 
the  différences  of  obfervations,  whence  fuch  computations  are  made  5  y  et 
as  the  fix*d  ftars  are  perhaps  placed  fuch  différent  diftances  from  the  earth, 
that  tho*  they  appear  différent,  yet  they  may  ail  beequal  in  magnitude,  the 
earth  can  be  but  a  point  in  refpeft  to  the  heavens. 

Thc  ncxt  attribute  of  God,  his  wifdom,  fhines  foftrongly  in  his  créatures,  Hh  nui/don 
that  an  intelligent  fpeôator,  confîdering  them  in  any  determin'd  view,  cannot 
fkil  to  difcover  it.  So  cndlefs  a  multitude  and  variety  of  birds,  beafts,  fiflies, 
reptiJs,  hcrbs,  fhrubs,trees,  ftones,  metals,  minerais,  ftars,  fc?r.  each  whereof  is 
-perfeftly  enabled  to  anfwer  the  ends  of  its  création,  befjpeak  a  wifdom  infi> 
nîte,  and  extort  the  exclamation  of  the  Pfalmift^   "  How  manifold  are  thy 
*'  Works,  O  Lord  ;  in  wifdom  haft  thou  made  them  ail."  And  how  highly 
foever  fbmc  naturalifts  may  value  themfelves,  yet  the  utmoft  they  can  do,  is 
to  underftand  and  applaud,  without  rivalling,   the  works  of  the  Almighty . 
For  as  a  novice,  when  a  curious  watch  is  taken  to  pièces  before  him,  may 
dilcern  the  excellence  of  the  contrivance,  '  without  being  able  to  make  fo  ar- 
tificial  a  machine  ;  fo  the  anatomift,  by  fréquent  difleftions,  learns  the  ad- 
mirable ftru6hire  and  ufe  of  the  parts  of  a  human  body,  tho'  he  cou'd  not 
before  devife  how  ail  the  animal  funftions  mîght  fo  well  be  perform'd. 

Thus,  late  experiments  having  fliewn  the  ufe  of  the  blood's  circulation,  and 
of  the  valves  in  the  heart  and  veins,  (which  the  famous  Dr.  Harvey  told  me, 
gave  him  the  firft  hint  of  his  grand  difcovery)  we  at  length  acknowledge  the 
wifdom  of  the  contrivance,  after  it  had  efcaped  the  fearch  of  many  pre- 
ceding  âges. 


•  Jn  thc  year  1720.  M.  Caffini^  by  thc  com- 
mancl  of  the  King  of  France  y  exa£tly  mcafured  fc- 
ven  degrees  and  a  half  on  the  eanh*s  furface, 
whercby  he  found,  fuppofmg  the  earth  to  be  a 
(jphere»  onc  degree  to  contain  343,752  Trench 
ieet  ;  which  agrées  as  exaâly  as  coaM  well  be 
expeôed  with  the  former  menfuration  made  by 
M.  Picart^  whercby  there  are  aUow*d  342*360 
fèet  to  a  degree;  and  with  that  of  Mr.  Nor- 
njC9oJ^  which  aflîgns  367,1^6  Englijb  feet 
to  the  iâme.  Hcnce  the  circumference  Is 
1 23,750, 7  20  Frencb  feet;  and  fappofing  the  eaith 
fphere,  itsdiameter  39»39i>077  feet.  But  the 
earth  being  higher  at  the  equator  than  at  the 
pôles.  Sir  Ifaae  Nc*voton  makes  its  greateft  fe- 
nudianeter  19,767,630,  and  its  leaft  19,609,820 


Frencb  feet.  The  proportion  of  the  E/rg' 
lifly  foot  to  the  Frencb^  »  nearly  as  fiftecn  to  ' 
fixteen.  See  Newton  Principe  Edit,  2.  p. 
378>387.  Memnr.  de  VAcad.  Koy.  Ed.  Amft.  A. 
1701.  The  diftance  of  the  earth  from  the  fun 
(3  now  computed  at  81,000,000  miles;  and 
the  modem  aftronomers  allow  the  fuii  to  be  in  * 
magnitude  900,000,  and  in  qiiantity  of  matter 
230,000  times  bigger  than  the  earth.  The 
fixed  ftars  are  each  fuppofcd  the  fun  of  a  fyftem 
likethis  ofoun;  and  fappofing  their  paral- 
lax 45"f  to  be  diftanc  trom  the  fun,  about 
700,000,000,000  miles.  Sec  Hît^ett,  Co/m^tt^ 
p.  lA.  135.  Nfwttn,  Prineif.  p.  482.  and  PW- 
lofipb,  Tranfuâ,  N^.  209.  p.  10 1. 
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And  tho*  God*s  greater  works  déclare  his  great  power  and  wifdom^  yet  the 
latter  is  no  lefs  manifeft  even  in  the  fmalleft  créatures.    For,   as  the  skilfui 
Protagorasy  by  the  extrême  neatnefs  and  almoft  undifcernible  finenefs  of  a 
ftroke,  difcover'd  it  to  corne  from  the  hasiàoï  ApeUes  -,  fo  Gbd  in  thefe  mi- 
nute créatures  often  draws  traces  of  omnifcience  too  délicate  to  be  afcribed 
to  any  other  caufe.  Eléphants  to  me  appear  lefs  admirable  than  moles,  whofe 
eyes  are  manifeftiy  defign'd  to  fee  only  the  lighr,  not  other  objèéb,  by  its 
means  ;  and  whofe  feet  are  adapted  ta  dig  themfélves  a  way  under  ground. 
And  however  meanly  the  vulgar  mày  think  of  fome  minute  créatures,  my 
curiofity,  I  own,  détermines  me  to  the  fmaller  kind.  A  gentleman,  return*d 
from  Jamaica^  told  me  he  had  feen  in  that  ifland  a  great  numbcF  of  trees,. 
which  bear  the  filk-cotton,  and  found  many  of  thcm  to  furpaiv  in  bulk  and 
height,  the  larger  fort  of  our  Englijh  oaks  ;  and  that  on  a  mountain,  which 
many,  out  of  curiofity,  went  to  vifit,  he  faw  a  ftupendous  filk-cotton  tree,. 
that  was  twenty  one  yards  circumfercnce  in  the  body.  The  famé  perfon  af- 
fured  me  he  faw  a  cannow  made  of  the  hollow  trunk  of  one  of  thefe  trees, 
-which,  after  ail  that  had  been  takenoff  to  give  it  the  fhape  of  a  veifel  fit  for 
fervice,  was  thirty  feetabout,  and  of  a  proportionable  length.  But  thehum* 
ble  fénfîtive  plant  and  abjcéb  load-ftone,  delight  me  more  than  lofty  oaks  or* 
monftrous  rocks.  An  ant-hill  has  given  me  more  pleafure  than  the  Âips  -,  which 
lëfiens  my  admiration,  that  the  ant  was  an  objeét  ofSolomon^s  contemplation. 
The  filk-worm  raifes  my  wonder  more  than  thofe  outlandifh  monfters,  which 
multitudes  flock  and  pay  to  fee.    *T\s  true,  feas  and  mountains,  with  other 
immenfe  produftions  of  nature,  proclaim  God*s  power  5  but  the  curious  con- 
trîvance  of  fome  animais,  fo  fmall,  that  theyfeem  ail  workmanfhip,  démon- 
ftrates  his  wifdom  no  lefs  than  thofe  ;  fo  that  not  only  "  his  greatnefs,  but 
**  alfo  his  underfl:anding  is  unfearchable."^   Add  to  this,  the  inconceivable 
variety  there  is  of  animais,  in  whofe  contrivance  the  greatFormer  of  ail  things 
has  difplay'd  an  almofl:  equal  fkill.  Such  reports  are  given  us,  of  the  immenfe 
bulk  of  éléphants,  that  they  feem  incrediblc.  Gaffendus  tells  us  of  one  in  the 
year  163 1   that  weigh'd  near  5000  Roman  pounds,  of  twelve  ounces  cach  ; 
which  appears  probable  from  the  bignels  of  fome  éléphants  teeth;  one  of 
*rhich,  according  to  Linfcboten^  will  weigh  200  pounds,  tho'  each  pound  con- 
fift  of  twenty  four  ounces.    On  the  other  hand,  not  to  mention  that  animal, 
bred  in  wax,   fuppofed  by  Ariftotle  the  lèaft  in  nature;  compare  a  cheefe- 
mite  of  near  a  grain  in  wcight,  tho*  feveral  together  will  fcarce  equal  that, 
to  the  fmall  éléphant  abovemention*d,  and  you'U  find  him  exceed  the  mite 
near  28,800,000  times.  Notwithftanding  this,  the  limbs,  and  even  the  hairs 
growing  on  the  legs  of  this  minute  créature,  hâve  thro'a  microfcope  ap- 
pear'd  diftinftîy  to  my  felf  and  others.  Confider  now,.  what  délicate  fkill  it 
requires  to.  contrad  into  fo  fmall  a  compafs  the  numerous  parts  of  this  little 
creatiire  ;  to  afllgn  the  proper  number  of  them  to  its  eyes  and  odier  organs  of 
fenfe;  to  its  head,  ftomach,  and  inteftines,  lâc.   andhow  exceeding  fub- 
riîe  that  nervôus  fluid  muft  be  which  moves  fuch  littlc  limbs.     But  farther 
ftill  ;  as  we  hgve  found  thefe  fmall  créatures  to  be  hat<:h'd  from  eggs,  if  the 
procelsimîtàtesthatvof  'chickem,  1«o*r  vcîry  minute  muft  be  theîr  rccently 
artimattd  ^partis  î»fb*r  în  the  e^of  hens,  I  hâve  feen  the  limbs  of  the  Jive  chick 
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dcarly  dclineated,  whîlft  it  kcpt  fo  clofe  bctween  the  white  and  the  yolk, 
whcrc  ^tis  gcnerated,  that  thcy  both  appcarM  entire,  and  încludcd  in  thcir 
rcfpeâive  membranes.  *T»  fiirpming  what  vaftly  difproportiOTace  maflfcs 
of  mamr  God  hasform'dinto  tiving  crf'eaturcs,'  To  pafs  by  other  accoums 
0f  nvhalcs.  Je.  Faier  LyMdMsfam^  in  rhc  year  1624,  a  dcad  «le,  thrownup 
ncir  SoMim  Severa^  about  thirty  mileS5  from  Rime^  that  mcaforcd  ninety  onc 
pttkns  in  ieng^  and  fifty  in  thicknefe  ;  with  a  mouth  capable  of  admttting  a 
]fifli0a  liorfebock,  and  a  tongue  the  lengthof  twenty  pahns.  He  adds,  that 
fôuryesisbdbre  this^  there  wasanodierthrownontheiftandC<?f}^râ,  neardie 
coaft«f  iîra^an  hundred  feeJt  tonç,  big  witha  oabofchirty  feet,  thatweigh'd 
1^00  poiaids.    But  to  fliew  Ûnt  difproportion  between  this  kind  of  fifii  and 
common  dephants,  *^  the  folid  fia,  alone,  of  the  whak  weighM,  faystnir  au- 
•*  thor,  135,^00  -pounds,**  that  h,  twenty  fevcn  tîmes  more  than  the  wliole 
éléphant  mention^l  by  G^fitmàus.  And  as  die  creator  has  made  fifh  of  fuch  an 
enormous  fize,  thaa  the  océan  feemsonly  a  fukable  pond  for  them  ;  he  has  alib 
fiamed  others  diat  lire  in  Aaids,  fo  incxmceiyably  unall,  that  many  âioufands 
of 'cm  will  not  amount  to  a  grainin  Mreîght.  For  by  the  help  of  a  good  micro- 
lcope,comparing one of thofe creaturcsfound in vincgar,  with  a cheefe-mite, 
we  thought  the  fifh  almoft  as  flender  as  one  of  the  legs  of  the  mite.    Confi- 
dering,  thcrefore,  what  a  raft  quantity  of  matter  the  creator  can  fàfliton  into 
a  whale,  and  in  how  little  compafs  he  can  contrive  ail  the  parts  that  cons- 
tate a  &&,  we  muft  fay  with  the  Pfalmift^    *'  there  is  none  like  unto  thçe, 
♦*  O  Ixxdy  neither  are  there  any  works  lîke  unto  thy  works.*' 

Thic  third  attribute  crf"  God  manifcfted  in  the  création,   îs  his  goodnefs;  Hisgpodnefs. 
whcreofcvery  créature  partakes,both  in  its  firlt  exiftonce,and  prefer ration  "of 
îts  ftate,   till  fome  higher  end  calls  for  its  diflblution.     But  this  goodnefs  is 
ohiefly  confpîcuous  in  animals,who,tho'  fom^eof  *rm  don't  more  acknowledge, 
we  yet  more  capable  of  enjoying  his  bounty,  than  inanimate  beings.     For, 
omitting  that  God,  in  fcripture,  is  ftiled,  **  the  preferver  both  of  man  and 
beaft-,**   and  that  he  is  faid  *''  to  give  foçd  to  the  young  ravens,**  what  ex- 
cellent provifions  are  made  to  continue  the  various  and  numberlefs  fpeciésof 
living  créatures  ?  In  a  more  particularmanner  does  the  goodnefs  of  God  appear 
CDwards  man,  whom  he  has  honoured  with  his  iniags,  and  placed  over  moft 
other  vifibk  créatures,  which  eîther  by  his  fuperior  powerW  kttorwîedge,are 
fcnder'd  ferviceable  to  hîm  ;  even  the  vaft  celeftial  bodics,  tho'  immenfçly  dif- 
tant  from  us,  are,  by  mathematical  fkill,  brought  to  ferve  our  purpofes  ;  as  to 
meafure  time,  and  fliew  the  longitudes  of  places.  The  ftars  afFord  us  light  ;  we 
breathe  the  air,  and  receive  the  benefits  of  fire  both  in  the  kitchen  and  the  labo- 
ratory  :  the  earth iiipports  our  buildings,the  clouds  water  our  land,  the  fea  and 
windsconvey  our  Ihipstoremoteft  régions,  and  retum  them  fraught  with  ail 
the  choiceft  productions  of  art  and  namre  ;  beafts  innumerable  are  deftin*d 
to  fced,  to  cloath  and  carry  us  -,  flowers  and  jewels  to  delight  and  adorn  us  ; 
fruits  to  fuftain  and  i^eAi  us  j   ftones  and  timber  to  lodge  us,  and  Amples 
to  <ru»e  our  difcafcs  ;  in  a  word,  the  whote  worfd  is  omy  our  magazine  ; 
and  nature  feems  wKofly  emptey'd  to  accommodate  ^nd  delight  us.    For, 
^gerhi^,  rficFe^s  not  a  plant  or  anîhial,  a  métal  or  a  minerai^  of  ail  that  infi- 
nteenumb^  we  l>cffi6&>iKowdefpicatilc  ïbevcr  itmay  fccm,  w^ichmight  not, 
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by  a  knowledge  of  its  nature,  bccome  ferviceable  to  man.    The  fparkling 
diamond  yiel£  in  virtue  to  the  dull  load-ftonc,  that  author  of  commerce  to 
many  régions  of  the  world  ;  the  lion,  the  eagle,  and  the  whale  are,  tc^ether, 
lefs  ufefol  than  that  mean  infeft  the  filk-worm.  And  to  regard  the  intrinfîc 
value  of  things,  and  their  médicinal  virtues,  doubtlels,  we  trample  upon 
many,  that,  dîd  we  know  their  ufes,  might  ferve  the  nobleft  ends.     For 
certainly,  ail  the  properties  of  concrètes,  and  virtues  of  common  fimples  are 
not  hîtherto  known  ;  fince  new  difcoveries  are  daily  madc  hereîn,     What  a 
large  collection  of  this  kind  does  America  affbrd  us  ?  **  Many  excellent  trecs 
**  and  fhrubs,  fays  Pifa^  befides  plants  without  number,  are  hère  uiuall^ 
**  very  différent  in  their  form,  leaves  and  fruits  from  thofe  of  the  old  world  : 
*'  and  the  famé  holds  good  of  birds,  beafts,  fifli  and  infeéb."  And  to  give 
a  fignal  inftance  of  the  latent  powers  in  American  fimples  ;  how  very  cflfec- 
tuafhas  the  Peruvian  bark  been  lately  found  both  at  Rome  and  London  againll: 
quartan  agues  ?  For  tho*  this  medicine  be  depreciated  by  fome,as  beingrather 
palliative  than  curative  ;  yet  according  to  Sir  Kenelm  T>igby^  •tis  fo  t&o*  the 
patientas  rather  than  the  phyfician's  fault  ;  for  he  folemnly  affured  me,  that 
of  between  twenty  and  thirty  pcrfons,  whom  he  curedof  quartans  by  this  re- 
medy,  not  two  relapfed.     Nor  can  it  be  queftion'd  that  we  hâve  unknown 
plants  of  extraordinary  efficacy  at  home.    I  my  felf  hâve  often  gather'd  an 
unpromifing  plant,  called  rue-leaved  whitlow-grafs,  which  flightly  iniufed 
in  oeer,  to  my  knowledge,  lately,  without  pain,  and  in  few  days,  cured  a 
kinfman  of  Sir  Kemlm  Digby^s  of  the  king's-e  vil  ;  yet  I  don*t  find  any  botanift 
recommend  it  for  that  diftemper.  But  this  bounty  of  God  to  man  feems  abated, 
'tis  faid,  by  permitting  fome  poifons.  To  this  it  may  be  replied,  that  many 
poifonous  bodies  contain  their  own  antidotes  ;  and  according  to  PifOj  *'  *tis 
"  hard  to  fay,  which  of  the  two  moft  abound  in  BraJiL  For  as  thepr'mcipal 
"  poifons  hère,  are  the  leaves,  flowers,  and  fruits  of  the  plants  uangarac 
*'  and  Juquer^  each  has  its  own  root  for  an  antidote  ;  and  the  natives  fuccefs- 
"  fully  apply  the  fat  and  heads  of  vipers  to  venomous  wounds,  or  an  arti- 
"  ficial  préparation  of  the  whole  bodies  of  the  créatures  that  gave  them/' 
Befides,  *tis  probable  that  human  art  might  reduce  ail  fuch  bodies  into  ufe- 
fiil  medicines  :  at  leaft,  the  advantages  already  gain'd  by  a  proper  manage- 
ment of  antimony  and  quick-filver  may  encourage  us  to  hope  fo.  Opium  is 
by  phyficians  rank'd  among  poifons,  yet  it  afifords  fuch  remédies  as  they 
would  be  forry  to  want.  Oil  of  fcorpions  is  not  only  an  antidote  for  the 
ftingof  that  créature,  but  is  alfo  good  in  other  cafés.     To  give  only  one  in- 
ftance more,  the  root  Mandiboca^  common  throughour  the  ^eft-Indies^  which 
tho*  of  it  felf  it  be  deadly  poifon,  is  one  of  the  moft  ufeful  things  that  coun- 
try  produces  -,   for  by  an  eafy  préparation,   it  affords  not  only  many  po- 
pulous  nations  their  bread,  which  from  its  tafte,  and  colour  I  judge  good  ; 
and  to  fome  of  them  no  fmall  part  of  their  drink  -,  but  an  antidote  alfo. 

What  farther  manifefts  God's  goodnefs  to  man  is,  that  the  créatures  not  only 
delight  and  accommodate,but  alfo  ferve  toinftru6thim  ;  for  nature  everywherc 
lays  leflbns  beforeus  ;  which  if  we  difregard,  we  lofe  the  great  benefitdefign'd 
to  our  noblcr  part,  the  foui.  "  We  ihou'd  not,  fays  St.  Auftin^  ufe  our  eyes, 
"  like  brutes,  to  provide  for  the  belly,  not  the  mind;  but  as  men,  to  behold 
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^*  thc  heavens,    and  the  work  of  nature,  and  thence  difcover  theîr  author.** 
Laftly,  the  créatures  notonlydemonftrate  the  beingandattributesofGod, 
but  Jikewife  remind  us  of  our  duty  \  for  God  informs  us  hcrcof  no  lefs  by 
hisworks^  than  his  word  ;  thus  the  raîn-bow,  for  inftance,  was  defigned  to 
ihewhîs  goodnefs  toall  nations,   and  prcvent  their  expefting  a  fécond  de- 
luge.     'Twas  a  truly  great  faying  of  Plato^  "  The  world  is  God's  epiftle 
**  to  mankind-,*'  for  God  accordingly,  by  Solomon,  fends  the  fluggard   to 
leam  induftry  of  the  ant  ;  and  Cbrift  commands  his  difciples  to  learn  pru- 
dence and  inoffenfivenefs  from  &rpents  and  doves  *,  he  bids  them  alfo  cohfi-^ 
der  thc  lillies  in  the  fiçld,   in  order  to  acquire  a  firm  rcliance  upon  God. 
St.  Taul  rebuking  the  Cmnibians  for  their  weak  Faith  as  to  the  refurrefti- 
on,    bids  them  refleâ  on  the  fowinff  of  corn  ;  and  the  Pfàlmift  grows  hum- 
bJc  by  contemplating  the  higheft  works  of  nature  :  "  When  I  confidcr, 
**  lâys  he,    the  heavens,  the  work  of  thy  fingçrs,  the  moon  and  ftars 
**  which  thou  haft  ordain'd,  what  is  man  that  thou  vifiteft  him  ?*'   Hence 
ît  appears,    that  God  defigned  the  world  not  only  as  a  palace  for  men  to 
reikle  in,  but  alfo  for  a  fchool  of  virtue  to  bring  them  to  eternal  felicity. 


s  E  C  T.     III. 

HAvîna  ftiewn  how  greatly  the  ftudy  of  nature  promotes  both  the  tem-  whether  a 
pond  and  fpiritualwelfare  of  mankind  ;  let  us  next  confider  yfhtûitrftfpputto  na- 
a  ftop  put  to  natural  inquîries  would  not  tend  to  deprive  God  of  the  glory  ^^^  '*ç*'- 
that  is  due  to  him.     And  certainly,  we  can  ncver  praife  and  admire  him  ^depH^eGoTef 
for  thofe  Works  which  we  think  it  pernicious  or  dangerous  to  confider.  tht  ghrj  due 
But  the  Works  of  God  arc  not  like  pompous  nageants,  or  the  tricks  off^  him. 
juglers,  where  concealment  is  rcquifite  to  wonder  :  our  admiration  always 
riics  herc  in  proportion  to  our  knowledge  ;  becaufe  the  farther  we  contemplate, 
the  more  figns  we  difcover  of  the  author*s  perfeétion  :  and  even  our  utmoft 
fcrutiny  can  give  us  but  a  faint  vénération  of  his  omnifcience.     For,  howr 
ever obvioushis  exiftence  appears,  it  requires  a  clofe  and  philofophical  confî- 
deratioD  to  fliew  he  has  difplay*d  in  the  créatures  a  power,  wifdom  and  good- 
jiefeworthyof  himfclf.  What  différent  ideas  of  his  wifdom  rife  from  the  confi- 
deration  ofeggs  to  a  naturalift,  who  has  traced  the  cicatriculatothe  formation. 
of  the  chick  ;  and  one  who  onlv  knows  their  common  ufe  ?  As  God  therefore, 
delîghts  to  be  honoured  in  ail  our  faculties,  and  jconfequendy  in  that  of  rea^ 
fon,  as  well  as  faith,  there  will  appear  an  immenfe  différence  between  that 
gênerai,  confufed,  and  indolent  idea  we  ufually  frame  of  his  power  and 
wifdom,  and  thofe  diflinâ,  rational  and  affeéting  ones  of  his  attributes, 
which  may  be  gained  by  an  attentive  infpeâion  of  the  créatures  that  were 
chîefly  made  for  thîs  very  purpofe.      The  queen  of  Sbeta  had,  in  lier  own 
country,  conceivcd  very  highly  of  Solamoft%  wifdom,  yet  ihe  undertook.a 
joumey  to  become  an  eye-wimefs  of  its  effeâs  ;  and  finding  them  înfiniteîy 
to  furpals  whatfamc  had  related,  confefsM  it  in  a  pathetic  extacy. 
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Admirable  is  the  faying  of  Hermès  Trifmegijius  to  his  fon,  *'  There  is 
"  no  religion  more  juft  than  to  know  the  things  that  are,  andto  return 
'*  thank?  for  ail  things  to  him  that  made  thtai.  Be  pious  and  religions,  O 
"  my  child,  for  that  is  the  beft  and  higheft  philofophy.'*  And,  perhaps, 
our  more  numerous  wants  and  appetites  were  defign^d  to  fpur  us  on  to  fcni- 
tinize  and  ranfack  nature,  that  fo  we  might  make  larger  difcoveries  of  the 
omnifcient  author,  than  other  créatures. 

To  illuftrate  this  point  the  farthcr,  we  riiay  remember  that.philofophers 
hâve  almoft  univérfallyconfîder'd  thcworld  as  acemplet  taotcnlyP/Mfarcby 
Çicero^  and  Seneca^  but  Philo  the  Jâw  is  exprefi  to  this  purpofe.     Aâ  for 
CArî/?i<a«  philofophers,  it  wereendlefs  to  cite  themupon  this^  head  ;  and  even 
the  fcripture  itfelf  ufes  the  famé  figure  of  fpeech.  •  Suppofing  thcn,   the 
world  to  be  a  temple,  I  would  infer  that  rrian  is  the  prieft  to  ofBciate  there- 
in  -,  and  coîifequently  bound,  zs  bcing  the  head  créature  hercy  to  return 
thanks  and  praifes  to  his  makcr,  both  for  himfeîf  and  the  wholc  création. 
Andfurely  'tis  very  unbecomingv  thatGod's  mercy  alone,  becaufemoft  bé- 
néficiai to  us,   fliou*d  engrofs  ail  our  thoughts,  whilft  his  power  and  wif- 
dom,  attributes  equal   to  the  former,  becaufe  ail  of  them  are  infinité,  re- 
main  xiegleâed  ;  tlio'  thefe  commanded  the  adoration  both  of  man  and  an- 
gels,  before  fin  occafioned  the  exercife  of  the  other.     For  my  own  part,   I 
dare  not  thus  limit  my  dévotion,  tho*  I  Wou'd  hot  undervalue  the  meaneft 
aft  thereof  that  ftands  recommended  either  by  fcripture  or  reafon  :   ftill  I 
muft  think  that  God  is  acceptably,   and,  perhaps,  more  nobly,  ferved  by 
conceiving  high,  rational  and  manly  notions,  with  a  fuitable  adoration,  of 
thofe  divine  attributes  for  manifeftation  whereofthisvaft  fabricwas€re<îled. 
Prom  hence,  methînks  *tis  plain,  that  to  hinder  the  progrefs  of  siatiirai 
knowïedge  detrafts  from  Gôd's  glory  as  well  as  obftruéts  maa's  felicîty. 
I  WÎU,  however,  go  a  ftep  farther,  to  Ihew  that  neither  reafon,  fcripture, 
nor  expérience  can  countenance  fuch  an  attempt. 

And  firft,  did  the  author  of  nature  know  that  the  contemplation  of  his 

Works  led  to  a  difbelief  of  his  being  and  attributes,  he  wou*d,  furely,  never 

hâve  invited  and  prefled  man^ind  tbereto  fo  ftrongly  as  we  (ce  hedoes  ; 

ÏFor  befides  the  foUicitations  already  mention'd,  the  fabbath  feems  or^naUy 

ihftituted  to  comm^morate  thé  création,  and  çive  men  a  fréquent  ofpf>ort»ni^ 

ty  totontemplate  God  in  his  works.  And  the  primitive  ChrifiionSy  acccmlingly} 

celebrated  as  well  the  création  on  the  fâturday,  as  the  redemption-on  the  fun^ 

day  i  which  praftice,  tho' the  weftera  churches  hâve  longfince  df<^)p'd,  '}% 

i  am  inform^d,  ftill  retaîn'd  in  njany  of  the  eaftem.     Morcovcr^»  whocvtr 

fliill  duly  conudier  the  bible^  particularlv  the  books  oïjab  and  ^  Pfaims, 

wiH  find  a  greater  harmbny  betweenphiiofophy  anddivinity,  thftQoaropp<>- 

nents  imagine.     St.  Paul  tells  us,   "  the  invifible  thixigs  of  God,  ftiftfA  the 

*^  création  of  the  world  are  clcarly  feen  v  being  undcrftood  by  the  thtng^s  tluit 

**  are  made,  even  his  eternal  power  andgod-head.**  Nay,  Ib  far  t»  the  ihi^ 

dy  of  nature  from'  leadingto  adv^ifin,  that  Jêb  exprefly  fays,  "  Ask  now  die 

*'  beafts  and  they  willtcachthec,  andthcfowïsoftheair^andthey will  tell  thee; 

**  or  fpeak  to  the  eartb,arid  itfhaJI  teach  thfse,  and  the  fifliesof  the  fca  fcaD 

"  déclare  unto  thec.     Who  knoweth  not  that  in  ail  thefe  things  the  fiand  oï 

*<thc 
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**  ibétr\jacà  hath  wrought  this?"  And  agrceably  hcretp  moft  of  thc  moral 
writars,  and  iuch  as  labour  to  demonftrate  thc  trudi  of  the  chriftian  religion, 
undertake  to  provc  the  being  of  a  God,  from  the  confideration  of  the  uni- 
verie^  and  thât  he  isthe  author  thereof  *. 

But  as  phUoibphy,  you  fay^  kads  men  ta  atheifin,  by  cnablîngv^hem  to 

accomnr  for  the  phenomena  of  nature  from  fécond  caufes,  it  will  be  hard  to 

Ihew  howv  upon  dûs  fuppofition,  it  can  do  foj  becaufe  we  are  in  no  wife 

ablc  tDcxz>lamall  appearances  by  any  prîncipJcs  whatever.     And  truly, 

noc  CMily  the  generauon  of  animais  remains  a  mvftery,  but,  even  to  explain 

andadnift  ail  the  phenomena  of  that  apparentiy  homogeneousbody,  mcr- 

OMry,  nas  hitherto  proved  fo  difBcult,  tnat,  for  ought  I  know^  it  may  ftil! 

coittîiiiie  infuperahie  to  the  induftry  of  âges  to  corne  ;  for  even  chymical 

tortures  hâve  hitherto  forced  no  confeffions  from  this  Proteus^  but  what  raife 

almoft  as  many  difficulties  as  they  Iblve. 
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BEfides  thofe  we  hâve  been  fpeakinç  of,  there  is  another  fort  of  nilen»  who,  7be  Epica- 
boldly  relying  on  the  vulgar  philofophy,  and  thcir  own  fufficiency,  "^"^'*'* 
prétend  to  ezclude  a  deity  out  of  the  world  ;  tho*  many  points,  magifteri-  '^^  Tdiity, 
ally  tau^t,  and  confidently  believed  among  them,  are  erroneous  and  contra-  examined. 
diâory  to  the  moft  obvious^  as  their  doârine  is  unable  to  explain  the  more 
zbûruiey  phenomena  of  nature. 

It  is  obiêrvabJe,  that  by  refïifing  to  aicribe  any  thing  to  God,  men  im* 
polê  upon  themfèives  in  thinking  an  inquiry  purfu'd  far  enough  when  they 
come  to  the  gênerai  o^ufe  of  an  appearance,  which,  tho'  more  obvious,  is 
no  bctter  underftood  than  the  other.  Thus,  if  you  a(k  a  reafon  why  ofalL 
bodies  çold  alone  ihould  (Ink  in  quick-filver  ?  diey  anfwer,  Gold  being  of 
aU  bodies  die  only  one,  that  is  fpecifically  heavier  than  guick-filver,  tho* 
they  arc,  yet  this  cannot,  by  the  îaws  of  hydroftatics,  be  fupported  therein. 
But  were  a  curious  inquirer,  not  content  with  this  plauGble  anfwer,  farther 
to  demandthè  nature  and  caufc  of  gravity,  it  wou*d,  I  fear,  be  hard  to  fa- 
mfy  him  f. 

And, 


*  TKîs  hss  beenib  venr  fully  and  &t2s6£b- 
rly  ôoÊic  of  laie»  putîcularly  by  nwaiis  of  tbat 
MMekônsc»  fbgnâcdl^  Mr.  Bê^i  hknklf,  ft> 
JcfimddiecliriftîaBiel^on;  that  the  feft  of 
«knis,  if  ever  there  was  a  real  ooe»  is  eatîre- 
hr  ▼laqMfted  aad  pat  to  filence.  Dr.  Bt/tt^ 
i9*fiift'haM»ily  begaa  to  apply  the  Ntwfouia/t 
fyûem  w  tim  parpofe,  in  hb  admirable  fer- 
moosi  and  tofthe  iâine  inftitation'tîs  weowe 
Dr.  QarkeV  Démom/traHon  rf  tbe  being  ani 
mrihais  êfGMÊM    Mr.  ùtrbam^  Pbjficû^tbtù- 

Itgy»  ^c. 
t  This  indoed  ia  a  hard  quelUen,  and  Sir 
V0L.I. 


Ifoéu  NiwtM  himfelf  is  cavtîous  how  he  an- 
iWers  it.  At  the  doTe  of  his  Principia  he  telh 
fif »  he  was  not  hitherto  affiened  the  canfe  of 
gravity,  which  is  a  power,  however»  that  pro- 
cecds  m>m  a  cadè  reaching  even  the  centres  of 
the  fan  and  planets,  withoot  lofing  îts  virtiir, 
and  that  aâs  not  according  to  the  particles  of  the 
fur&ce»  Hke  a  mechanical  canfe»  bat  according 
to  the  qaantity  of  folid  matter  in  bodies  ; 
it*s  aâîon  being  every  way  eztended  to  ixn- 
menfie  diftances^and  alwa3rs  decreafing  in  a  dapli- 
cate  proportion  of  them.*rhe  |ravity  of  bodies  to- 
wards  the  fimi  hc  fiuther  iays»  is  coffipos*d  of  their 
D  graviiy 
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Andjdoubtlefs,  tho*  the  immédiate  caufcs  of  many  ciFcéls  in  nature  arcjçafi- 
ly  afiignable  ;  yet  upon  farther  inquiring  into  the  caufes  of  thofe  caufes,  'till 
wc  arrive at  theprimary  ones,  wc,  perhaps,  fhall  find  them  to  dépend  on 
fuch  primary  afieâions  of  the  fmall  ^articles  of  matter,  or  fuch  a  jointcon- 
fpiracy  of  the  feveral  parts  of  the  univerfe,  as  it  would  be  impoffible  to  ac- 
count  for,  without  recourfe  to  an  intelligent  agent.     For  the  followers  of 
Ariftotle  delude  both  themfelves  and  others,  in  pretcnding  to  affign  reafbns 
for  abundance  of  efFeâs.     And  not  to  inftance  in  fuch  abftrufities  as  they 
refer  to  fympathy,  antîpathy,  and  occult  caufes  ;  let  us  take  fome  obvious 
phenomena,  as  that  of  fuftion,  or  the  Menfes  ;  the  former  they  afcribe  to 
naturels  abhorrence  of  a  vacuum,  and  the  latter  to  her  providence,  left  af- 
ter  puberty  the  body  Ihou'd  be  overloaded,  and  fit  nutriment  be  wanting  to 
the  fœtus,  in  geftation  :  folutions  no  way  fatisfaâory  to  a  philofophical  in- 
quirer  ;    for    both  of  them   fuppofe,    either  the   world  to  be  endowcd 
with  a  kind  of  foui,  or  that  there  are  intelligent  principles  in  inanimate  bo* 
dies.     Befides  thefe,  there  are  numberleis  other  queftions,  relatinç  to  the 
parts  of  human  bodies,  the  caufes  and  cures  of  difeafes,  (âc.  which  they 
often  anfwer  by  faying,  "  Nature  does  fo  and  fo,  becaufe  'tis  fitflie  fhouMj** 
without  ever  explaining  what  they  meânby  nature,  or  how  inanimate  bodies 
can  aft  for  certain  ends  :  they  ought,  therefore,  'till  their  own  hypothefis 
is  more  intelligible,  either  to  ceafe  afcribing  to  irratîonal  créatures  fuch  avi- 
ons as  manifeftly  proceed  from  reafon  and  choice  ;  or  elfe  to  allow,  with  us, 
that  fuch  créatures  perform  them  by  the  direction  of  a  wife  author  of  things. 
And  tho*  I  muft  own  that  fome  aftions,  which,  perhaps,  are  peculiar  to 
man,  feem  inexplicable  by  mechanical  principles  5  yet,  with  regard  to  o- 
ther  efFefts  of  nature,  we  may  fuppofe,  that  when  God  determined  to  make 
this  world,  he  divided  the  matter  he  had  provided  into  numbcrlefs  particles 
of  various  figures  ;  which  duly  ranged,  conneâed,  and  thrown  into  pro- 
pcr  motions,  regularly  exhibit,  by  the  continuance  hercof,  ail  the  ditrant 
phenomena  of  the  univerfe,  as  well  as  if  each  créature  employ'd,   aâed 
with  knowledge  anddefign,  or  an  intelligent  Beingdifiufed  tiu-o'  the  whole, 

{>refided  over,  and  direfted  ail  the  parts,  according  to  the  laws  original - 
y  efirablilhed.  Thus  a  curious  compound  engîne  regularly  performs  its  of* 
fice,  whilft  ail  the  component  parts  thereof,  as  if  animated  by  a  common 
principic,  confpire  to  accomplifh  the  maker's  end. 

*Tis  in  a  fenfe  agrecable  hereto,  that  I  always  ufethe  common  phrafes  in 
philofophy  :  as  for  inftance,  when  I  fay  any  heavy  body  tends  to  the  earth's 
centre^Idon't  mean  that  mathematicalpointhasthcpowertoattraftitjbutthat 


gravity  towards  aU  its  particles,  and  in  going 
from  the  fan  decreafes  exaûly  in  aduplicate  pro* 
portion  of  the  diftance  to  the  orbit  oiSatutn^  and 
even  the  fartheft  aphelia  the  cornets»  if  thofe  a> 
phelia  areat  reft  ;  but  the  reafon  of  thefe  proper- 
ties  of  gravity  I  cou'd  never  hitherto,  fays  Sir 
Ifaac^àtà^xct  from  phenomena,and  am  unwill  ing 
to  frame  hy  pothefes  about  them  ;  for  whatever  is 
not  deduced  from  phenomena»  ought  to  be  odiM 
an  hypothefis»  ana  no  fort  of  bypothe&s  are  al- 


lowable  in  expérimental  philofophy»  wherein 

nofitions  are  deduced  fiom  phenomena,  and 
s  gênerai  by  indndion.Thus  the  impenetra* 
bility,  the  mobilitv»  the  moment  of  bodies»  the 
laws  of  motion  and  gravity  were  difcovered.  And 
it  is  enough  that  gravity  has  a  real  exifiesce»  and 
aâs  according  to  fuch  kws  as  we  bave  deliver*d, 
and  that  it  fuffices  to  produce  ail  the  motions 
of  the  celeftial  bodies,  and  of  our  iea.  Sec 
Newm. Princif.  Eé.z.  ^.483,484. 

either 
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eidier  the  magnentical  cffluvia  of  the  earth,  the  prcflure  of  fome  fubtile  mat- 
ter*,  or  whatcver  elfe  bc  the  caufe  of  gravity,  fo  far  détermines  the  heavy 
body  downwards,  that  if  ail  obftacles  bc  removed,  it  will  dircâly  fall  to 
die  carth's  furfàcc.  In  the  famé  manner  the  hand  of  a  clock  mîght  be  faid 
to  afiFeft  a  circular  motion,  tho*  the  métal  *tis  made  of  be  indiffèrent  to  ail 
motion,  becaufe  the  ftruâure  of  the  machine  fo  détermines  it  j  and  tho* 
dûs  motion  be  ftopM,  yet  the  hand  may  ftill  be  faid  to  hâve  a  tendency  to 
the  ikme  motion,  becaufe,  upon  removing  the  obftacle,  'twill  proceed  there- 
în.     Yct  do  I  not  rejedt  fuch  current  expreffions  as  thefe  ;  "  nature  affedb 


19 


^Mr.B^bkereyaiidiii  (èvenl  otiierpartsof 
kisMiks»  feem  to  havecntCTtafn'd  an  opir*-^" 
ascothecMifeofgraviqr»  and  of  many  at>fl 
pbcnomgBa  of  nacnre,  like  what  ^ulfaac  New- 
fm  Umsin  the  oondafion  of  his  PriMcipia,  and 
orac  foUjr  infiftt  upon  in  the  qoeries  annexed 
to  kh  OBOCi,  of  a  very  fubciic  matter  that  per- 
videi  au  grois  bodies,  and  liesoonoealM  in  tnem, 
by  the  foiroe  and  aâions  whereof  the  particles 
of  bodics  attraâ  one  another  at  very  fmall  di- 
•t^«^  and  cohere  when  they  corne  to  be  conti- 
nous  ;  whereby  eleârical  bodies  aâ  at  gitater 
diilanfrti,  as  wcll  by  lepelling  asattraâing  fuch 
fnbftancn  as  are  near  them  ;  whereby  light  is  e- 
nùtbeà,  itAeâed,  refrai^dy  inileâed,  andgives 
licafttD  boàîcs;  and*  kftly»  whereby  feniation  is 
cacdtcd  and  the  voLimsary  aâions  of  animais  per- 
ibrai*d.  Bat  thd*  (erenf  experiments  and  obfer- 
Tatio»  of  Mr.  Biff/f  ieem  to  infèr,  or  reqnire  fuch 
an  wgeat}  yet,  I  find  not  that  he  imagin  d  it  fo  q- 
niverial,  and  to  hâve  ail  the  properties  which  are 
by  ^IfameNtwimi  afcribed  to  it.  Fron^  what  par- 
ticobr  experiments  itt  feveral  neceflânr  jproper- 
ciesaie  dedoôfale»  is»  perhaps,  not  ca(y  for  any 
onelefrverCiDd  in  the  phenomena  of  nature  and 
an  than  that  grcat  philofopher  to  (ây  :  bat  who* 
evcr  enqnires  into  the  caufe  of  the  firm  cohefion 
of  the  hard  component  particles  of  bodies,  which 
areonly  laid  together»  and  toocb  bot  in  a  fèw 
points»  will»  as  Sir  IJkae  Ntwtw  obferves,  find 
a  uutSky  oi  (bmething  to  attraâ  or  prefi  them 
townids  one  another.    The  famé  thing  he  alfo 
wSen  from  the  cohefion  of  two  polifhed  mar- 
hks  im^tmcm»,  ftom  the  ftanding  of  qoickfilver 
m  chc  barometer,  at  the  height  of  50,  60.  x>r 
70  inches,   whenever  it  is  well  porged  of  air» 
tad  poored  in»  (b  that  its  parts  are  cvery  way 
conôg^KMis  to  one  another,  and  tothe  glala  s  foi 
the  acmofphcie»  by  itt  wdght»  prefies  the  qoick- 
filver taio  the  gfaUs  to  the  he^ht  of  29  or  30 
inchc%  and  fome  other  agent  raifes  it  higher, 
bf  maldng  ils  partt  ftick  to  the  glais»  mSà  to 
€oe  JUMther;  iorby  anydifoontinuation  of  parts 
BMie  by  bobUes,  or  by  (hakins;  the  filais»  the 
wluok  mciiuiy  filin  liniinm  to  ihe  height  of  19 
c*  30  inrho      The  aftcnt  of  liqimi  between 
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glafs  or  marble  plates»  and  in  final!  glafs  tubes, 
either  empty,  orfiUed  with  fifted  alhes»  which 
happens  as  well  sm  imoÊh  as  in  open  air»  are 
alio»  infiances  to  this  ^urpofe.  Butiarther»  fays 
Sir  IJkac  Nrwtottp  if  in  two  large  tall  cylindri- 
cal  vefiTels  înverted,  two  little  thermometers  be 
fofpended»  fo  as  not  to  tonch  the  vefiTels»  and 
thefe  vefiêls  be  removed  from  a  cold  place  into 
a  warm  one»  the  thermometer  itt  'vacuo  will 
grow  warm  as  mach»  and  almoft  as  foon  as  the 
other  thermometer  which  is  not  in  vacM  ;  and 
when  the  vefiSsls  arecarried  back  into  the  cold 
place»  the  thermometer  im  'vacuo  will  grow 
cold  idmoft  as  foon  as  the  other  :  is  not  there- 
fore,  continaes  that  great  aathor»  the  beat  of 
the  warm  room  convey'd  thro*  the  vacaom  by 
the  vibrations  of  a  much  fubtiler  médium  than 
air,  which»  after  the  air  was  withdrawn  re- 
main*d  in  the  vacuum  ?  And  of  this  médium 
or  aether  he  thus  queries  with  regard  to  gravity: 
Is  it  not  much  rarer  within  the  denfe  bodies  of 
the  fun»  ftars»  planets  and  comets»  than  in  the 
empty  celeftial  fpaces  between  them  ?  And  in 
paffing  from  them  to  great  diftances  doth  it  not 
grow  denfer  and  denfer  perpetuaily»  and  thereby 
caufe  che  ^vityoftheie  bodies  to  one  another» 
and  of  their  parts  toward  the  bodies;  every  bo- 
dy  endeavouring  to  go  from  the  denfer  parts  of 
the  medinm  towards  the  rarer  ?  For  if  this  mé- 
dium be  rarer  within  the  fun*s  body  than  at  his 
furface,  and  rarer  chère  thanat  an  hundredthpart 
of  an  inch  from  his  body,  and  rarer  there  tnan 
at  the  fiftieth  part  of  an  inch  from  his  body» 
and  rarer  there  than  at  the  orb  oiSatmmi  I  iee 
no  reafon  why  the  encreafe  of  denfi^  ihou*dftop 
any  where.  And  tho*  this  increa(e  of  denfity 
may»  at  great  difiances.beezceedingflow»  ^et 
if  the  eUftic  force  of  this  médium  be  exœeding 
great»  it  may  fufiîoe  to  impel  bodies  fimn  the 
denfer  parcs  of  the  médium  towards  the  rarer 
with  ail  that  p>wer  which  we  call  gravity.  And 
that  the  elaftic  force  of  this  médium  is  exceed« 
ing  gieat»  may  be  nther*d  from  the  fwiftnefs 
ot  itt  vibrations»  bTc.  Se^Niwtw.  Optic.  Em- 
U/b  Editkm.  A.  1718.  p*3Qi  325*  326»  304» 
372t  liàUUfffim. 
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the  beft,  ^^  nature  does  notlûng  in.vain,  &ff/'  for,  as  according  to  my  omi 
notion,  the  aâions  of  irrationaï créatures  are  direâed  by  amoft  wife  ^ent.^ 
I  am  not  furprized  that  their  aâions  refemblc  ours,  or  even  Ibmetimes  cz- 
ceedthem.  And,  in  faâ,  filk^wormsaxidfpiders  perform,  untaugkF,.what 
we  cannot  ;  birds  build  their  nefts  more  dextroufly  than  a  man  could  \  and 
many  other  animais  perform.fuch  things,  that'cisiio  wonder  Jbme hâve 
afcribed  reafon  to  them  ;  tho'  this  feems  rafhly  done,  coofiderii^much  nuy 
be  faid  for  the  immortality  of  rational  fouis;  that  the  aûions  of  brutes  are 
chiefliy  limited  to  the  prefervation  of  their  fpecies  (  and  that  they  bctray  a 
want  of  thought  in  every  thing  befides.  And,  therefore,  as  when  I  fee  a 
curious  clock,  and  find  every  part  nicely  adapted  to  îts  refpeâive  end,  and 
ail  harmoniotifly  join'd  to  anfwej-  the  views  of  the  arttficer,  *tis  the  condri* 
vancc  of  the  worfeman,  not  of  hîs  materials,  that  I  admire  ;  fo  when  I  con- 
template  the  feveral  créatures  of  this  vaft  engine,  the  world,  I  can  nevcr . 
fuppofe  that  the  inanimate  parts  thereof  aâ  with  reaibn  and  defign,  but  a* 
dore  thewifdom  ofthearchiteft,  who  could  produce  iùch  regular  effeâs  from 
the  joint  concurrence  of  fo  many  différent  caufes. 

It  may  hère  be  objeéted,  that  tho*  the  fchool  philofophy  fails,  yet  the  Epi^ 
€uriamcco\xïits  for  che  produâion  of  the  world,  without  having  recourfe  coa 
dcity  -,  but  a  confideration  of  the  dodtrine  ofEpicuruSy  and  his  paraphraft  Lm^ 
cretiusj  tho*  fubtile  philofophers,  has  confirm'd  me  in  the  contrary  opinion. 
Epicurus  himfelf,  in  his  epiftle  to  Herodotus^  found  in  Biogenes  Laertiusy 
gives  this  ihort  fyftem  of  his  doârine  ;  ^'  As  to  meteors,  it  ought  not  to  be 
"  imagin'd  that  motion,  rotation,  eclipfes,  rifing  and  fetting  of  the  hea- 
**  venly  bodies,  or  any  thing  of  this  fort  happens  from  the  direâion 
^'  of  a  fuperintendent,  who  enjoys  happinefs  and  immortality:  we  are, 
**  therefore,  to  believe  that  at  the  création  of  the  world  there  happen'd  fiich 
"  a  convolution  of  twining  atoms  as  render'd  thefe  révolutions  neceflary. 
^'  There  is  an  infinité  number  of  worlds,  only  fome  whereof  are  alike  to 
^'  this  ;  for  as  atoms,  from  the  infinity  of  fpace,  muft  be  infinité  \  they 
"  wîU  meet  in  various  places,  and  fo  varioufly  conftitute  infinité  worlds  far 
"  remote  from  this  :"  which  obfcure  account  of  the  world's  origin  Lucre- 
tius  finely  illuftrates,  and  afterwards  applies  it  to  fome  particulars  thereof. 
But  his  hypothefis  requires  many  poftulata  too  abfurd  or  uncertain  to 
be  granted  ;  for  inftance,  "  That  matter  is  eternal  ;  that  it  was  aâually  di- 
"  vidcd  into  atoms  from  eternity,  (whereas  it  might  as  well  be  one  cohérent 
'*  mafs  ;  for  aâual  divifîon  is  in  no  wife  eflential  thereto  0  that  the  nom- 
"  ber  of  thefe  atoms  is  truly  infinité  ;  that  they  hâve  an  infinité  vacuum 
"  to  move  in  ;  that  their  figures  are  almoft  infini tcly  various,  (tho*  helhews 
^^  not  how  this  came  to  be  conical,  or  that  fpherical  ;)  and  that  thefe  atoms 
*'  werefelf-mov'd  from  eternity,'*  tho*  motion  be  no  more  an  eflential  proper* 
ty  of  matter  than  reft  ;   being  perfeéUy  indiffèrent  to  ctther  *.  Nor  has  it 

hitherto 


*  Motion  and  reft  are  in  the  modem  pKilo- 
fophy  fuppofed  to  -foe  ftates  of  bodies  ;  yet  fome 
hâve  endeavourtd  to  {>rove  the  former  eflential 


perhapt  tbedifpnte  it  at  an  end.  Fer  aU  che 
bodies  we  are  acquainted  with»  iàemtobcina 
peipetoal  motion^    No  ono«wiIl  fiif  that  «he 


to  matter.    And,  indeed,  if  a  chingmay  be  faid ,  part»  of  animais,  vegataMes»  or  WMrals#rtat 
-to  be  eiTcntial  where  it  ii  a  conHaot  attendant l  \  abfolate  itft  among  thonfelves»  who  oonfiders 

the 
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Jûdierto  l3ea:i/fiiMPi;liaw  mat«er  can  m^veicfelf;    Almoft  ail  che  bqdieâ 

liere  bdow  stfc.moy^.byrfomelhii^^lerqal  to  chem  ;  ev^n  in  animais 

'ds  nM  the  will^Jdhat.prodlweSifp0llts^)9^  iwdon  :  tkis  only  détermines  and 

dire£b  th^nervcusifluidsof  tbe  <Du^       as  i^f>pears  by  the  fatiguei.aad  lofs 

of  ftrength  coivfoqoent  iipen  yiolent  eiserçîfe.    And  cheripfpre  j^n^^i^g^as^ 

tho*  he  bfcÛcVd,  9s4nfiwe'4ki.tf^rld^    ïhe  ét^ninty  of  matfer»  iiUowVl 

,  a  nûod  vasi  Decefl&îy  co^  be  puC iQ(i(>  motion.    But  4n  the  Epicur^^n  fqhepie, 

jK^r-burely  motion»  l^ltiidfcL  îtaidcternoinj^cian  is  Âippored  ^  :  for  che  i  a(^nis 

jmifk  more  dowimwds»  aud  that  too  not  i» j^waUçJ,  :  but  coniFetiB^ng  Uiiç?  • 

fo  that  befides  motion,  hère  îs  grayky  in  9i9m&  without.a  centre  for  ^oin 

.40  tend  to,  and  a  partiqiilardj|fc£tion  andcoatinuance  of  motion  thetein, 

witfaaut.any  cMiè  Wiigafl^M'fbr  etth(n'  &  which  are  afluniiptioçs  fo.bpid 

and  precarious,  that.  ibme  of  the  author^s  admirers  .are  afliaçiodrof  tjiem. 

This  doârine  fiuther .  fuppofts,  ^^  that  allowing.a  ,do>vnward  motion  tO/ a 

<^  (bfident  number  oCaioms;  a  fortuitous  concQurfein  their  fall,(wiil^  alone, 

*^  produce  ihe  world»  wkh  ail  ils  créatures  */*  that  is  to  fay,  chance  may  re- 

duce  a  chaos  to  ordcr,  osar  multitude  ofletters,  cafually  thrown  togothcr»  fff^t 

us  the  faiftory  «of  the  creaiion.as  it  iknds  in  the  book  of'<iptefis. 

^is  tme  indecd,  odd  images,  refemb}ingpiâures,  feemaccidentally.pro- 

^ucsd   in  ftones  and  odier  inanimate  bodiesi  v  but  thofe  phenomeoa  are 

fairly  tQ  bc  folTodfrom othcr principles :  tho*  were thçfe  allow'd  to  be /eal 

proàniStîofis  of  chance,  ho;w  difi^rent  arQ  they/from  what  we  bebold  in  the 

-  ftruâure  of  animais  ?  To  inftance, .  tn  aimmanbo(^,  which  tho*  compofed 

of  numberlefs  parts,  none  are  fupexfluous,  or  can  be  otherwife  ipade  or 

placed  withoat  roaoifeft  détriment  ;  nây,  ibme  of  them,  as  the  eye»  valves 

in  the  veins,  (âc.  are  fo  dcxtroufly  adapted  to  their  refpeâive  ufcs,  and  en- 

tirely  unfit  for  any  other,  that;  a  imore  than  o/dinary  underftanding  is  re- 

quired  to  diicover  the  depth  of  theîr  coatrivance.    On  the  other  hand,  that 

account  whkh  I.«rrf//i^x  gives  ofthc  firfl.  formation  of  man,  from  poeti- 

calwombs,adhcring  to  the  ground,  which  Lamantins ^  at  large,  expofes,  is  fo 

unfiûtable  to  fome  other  parts  of  his  work,  that  I  am  tempted  to  fiifpeâ  he 

wrote  it  in  one  6f  thofe  phrenzy-fits  his  Lucillia*s  philtre  occafion'd  him. 

Lct  it  be  farthcr  obfcrved,  that  with  ail  their  aflurance,  the  utmoft 
thefê  natoralifts  can  do,  only  Ihews  the  phenopiena  of  nature  may  poffibly 
be  produced  after  their  nunner  ;  but  as  the  famé  eifeâs  often  proceed  from 
di^rent  caufes,  it  may,  fometimes,  be  impoflible  to  difcover  by  what  par- 
tiailar  means  nature  obtainsher  ends.  And  even  EpicuruSj  himfelf,  never 
pretended  to  oSigpL  the  precife  caufe  of  the  phenomena  he  endeavoured  to 
czplain.  So  that  allowing.  we  did,  in  gênerai,  know  the  phenomena  of  na^ 
turc  proceeded  from  the  bulk,  figure,  motion,  f^c.  ofatoms,  we  may  ftill  . 
be  to  feek  for  the  puticular  caufes  of  any  fingle  effeâ  :  thus  a  man  might 

the  other  planetSy  and  thecooiets,  moves  round 
the  fun  i  h  that  in  fliort  nothing  appears  to  be  at 
reft  in  our  fyflem  but  the  centre  of  it  ;  and  this, 
poffiblxy  18  conftantly  going  forwsrds  in  a  arait 
bne.    Sce  Amvaiff.  Pi^nàp,  .Ed.  2.  p.  17»  >S« 

fay. 


ftich  as  glafsf  ôms»  &c.  are  in  motion. 

And  ic  is  now  genenuly  coafeb'd  that  the  car^» 
whick  itfelf  h  in  perpétuai  notion,  as  well  as 
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fay,  in  général,  the  fam'dclock  ^xStrasburgby  mov'd  by  means  of  wheels, 
fpring^  and  weights;  tho'  he  knew  nothing  oftheir  refpeâive  magnitudes, 
figures,  motions  and  proportions,  or  theparticularcontrivancesofthe  whole. 

But  the  more  eminent£//r«r^tf»j  argue  thus,  "  if  tliephenomena  of  nature 
**  bc  not  folved  by  our  hypothefis,  tïiey  are  inexplicable  ;"  but  this  argu^ 
ment  is  not  fo  conclufive  as  they  feem  to  imagine.  And  tho'  it  be  as  bold 
to  aflert,  as  hard  to  çrove,  that  no  other  philoîophy  can  do  more  than  theirs  ; 
yet,  ifwcallowtheir  conclufion,  where's  the  aofurdity  ?  Who  has  demon- 
ftrated  that  men  are  able  to  find  out  and  explain  ail  the  opérations  of  nature  ? 
The  môft  leamed  of  our  adverfarïes  own  themfelves  unequal  to  the  taflc. 

It  adds  no  ftrcngth  to  their  argument,  that  their  way  of  fohring  appear- 
ances  is  eafy  and  intelligible;  for  the  queftion  is,  howthings  really  areprodu- 
ced,  not  whatmannerofproduâionismoft  level  toourreafoii.  And  if  the 
world,  as  they  fay,  were  cafually  made,  fure,  chance  never  confîdered  of 
the  moft  intelligible  way  :  but  if  God  be  its  author,  and  framed  it  accor- 
ding  to  his  immenfe  wifdom,  how  (hall  human  underftanding  comprehend 
the  contrivance?  And  hence  we  may  infer  that  current  argument,  *'  Ican- 
**  not  conceive  it,'*  to  be  of  no  force  in  philofophy.  'Tis  true,  we  fhould 
be  cautious  of  admitting  unintelligible  things  for  truths;  butthere  is  {o 
great  adifFerence  in  the  thinking  iaculty  of  men,  to  fay  nothing  of  partiali- 
ty,  indolence,  want  of  application,  and  wilftil  dulnefs,  that  what  is  unin- 
telligible to  one,  ought  néver,  for  that  reafon,  to  be  rejîeâed  by  another. 
Thus  fome  EpicureanSj  who  would  refolve  ali  things  by  mechanical  prin- 
ciples,  tells  us  they  can  form  no  notion  of  an  incorporeal  fubftance,  or  fpi- 
rit;  nor  fuppofing  the  foui  were  fuch,  how.it  cou'd  aft  upon  the  body  ; 
yet  others  lolemnly  profefs  they  hâve  a  clear  and  diftinft  idea  of  fpirit, 
which  they  believe  the  human  foui  to  be  ;  and  deny  they  can  comprehend 
how  any  thing  (hou'd  think  that  is  material. 

Thus  much  for  thofe  whoprefume  to  account  for  ali  things  without  fup- 
pofing a  God:  others,  moremodeft,  who  yet  incline  to  this  opinion,  might 
propofe  the  foUowingobjeftion.  *•  Tho*  we  cannot  afli^  a  real  caufe  of  evcry 
"  ene6t  in  nature,  we  take  away  the  neceflity  of  adeity,  by  (hewing,  inge- 
*'  neral,  that  the  phenomena  of  the  univerfe  are  mechanically  producible,** 

To  this  I  anfwer;  firft,  it  does  notappear  that  ali  the  phenomena  of  na- 
ture can  be  folved  by  mechanical  principles,  as  particularly  the  faculties 
and  aâions  of  men  ;  and  if  a  fpiritual  fubftance  be  hère  allow*d,  not  only 
a  fiandamental  dodrine  of  the  Eficureans^  "  That  there  is  nothing  in  the 
"  univerfe  befides  body  and  vacuum,**  is  given  up,  and  the  poflibility  of 
a  fpiritual  fuperintendent  wou'd  likewife  foUow.  Secondly,  allowing  them 
explicable  hereby,  'tis  no  confequence  that  there  was  originally  no  need  of 
an  intelligent  Being  to  range  and  difpofe  a  chaos,  or  infinité  number  of  a- 
toms  into  a  regular  world  ;  and  to  eftablifh  thofe  principles  whereon  the  pro- 
duction ofnumberlefs  créatures  dépends  :  for  matter,  however  figured  and 
moved,  fecms  of  itfelf  as  incapable  of  doing  this,  as  a  quill,  when  eut  into 
a  pen,  is  unable,  of  itfelf,  to  Write.  Befides,  vftttzaÈpicurean  to  be  told^ 
that  a  man,  after  having  been  many  years  dead,  came  to  life  again,  he 
lyould,  Iprefume,  rejeét  the  relation  asot  a  thing  impoflible.    And  why,  but 

becaufe 
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becauJc  (0  ftrange  an  effeâ  cannbt  be  afcribed  to  chance  ?  For  he  knows 
no  pover  great  enough  to  coUeâ  the  fcatcered  atoms,  whereof^  according 
to  Jum^  that  body  was  whoUy  compofed,  and  fo  difpofe  and  moi^e  them, 
as  a^ain  to  conftitute  the  famé.  This  èxample,  indeed,  extends  not  to  ail 
cfte  circumftanccs  of  the  café  \  but  I  infer  from  it,  that  a  confidering  man 
may  liappen  confidently  to  rejeâ  what  is  not  abfolutely  impofTible  ;  and 
that  lîich  things  may  poflibly  be  efFcfted  by  matter  and  motion,  as 
no  wiiê  man  will  think  produced  widiout  the  direâion  of  an  intelligent 
ag^t.  JLaftIy,  Lucretius  affirms,  "  That  tte  atoms  made  no  agreement  to  fet- 
^^  t\e  înto  a  world,'*  and  the  very  notion  of  atoms  implies  them  inanimate  v  fo 
that  didwe  grant  ail  the  produâions  in  nature  to  refult  therefrom,  the  difHculty 
woa*d  ftill  recur,  what  thus  ordered  and  dircébed  them  ?  It  muft,  furely,  be  as 
abfûrd  to  think  that  innumerable  fenfelefs  atoms,  as  that  a  few  more  bulky  parts 
of  matter,  fhould  jumble  themfelvçs  intofo  curious  a  fabric  as  that  of  the  u* 
nivcrfe,  or  a  human  body  ;  and  confequently ,  *tis  incredible  they  cou*d,  with* 
out  the  gaidance  and  direâion  of  a  governing  principle,  conftitute  either. 

S  E  C  T.     V. 


BUT  to  refume  our  former  fubjed.    Be  it  true  or  falfe  that  fome  things  nat  a  pbilo- 
I  m  nature  tempt  a  philofophical  more  than  a  vxiJgar  mind,  to  doubt  the-^^^'^,?  ^y 
exiftence  of  a  deity  ;  without  difpute,  there  areothers  that  perfuade  the  former^j^^  jjj^ 
of  its  çcrtainty^  more  than  they  do  the  latter.     For  many  properties  of  bo-  tbi  ixiften<y 
dics  arc  known  to  diefe,  many  fecret  relations,  and  harmonious  correfpon-e^G»^»  «w* 
dences  betwecn  the  parts  of  the  univerfe,  which  efcape  a  fuperficial  view.  '^f|y^*4^'' 
So  that  if  y  as  'm  fuppofed,  Ariftotk  wrote  his  difcourfe  conceming  the  world,  ^ 
towards  the  end  or  his  life  ;  'tis  remarkable  how  he,  who  ufed  to  be  fcep- 
tical  enough,  rifes,  by  contemplating  the  univerfe,  to  lofty  encomiums  of 
its  divine  architeft.     But  more  particularly,  he  who  is  ignorant  of  anatomy, 
can  ncver  receivc  thofe  démonstrations  of  wifdom,  from  the  circulation  of 
the  blood,  the  motions  of  the  chyle,  and  other  contrivances  in  a  human 
body,  which  croud  upon  an  expert  anatomift.     There  are  fine  mechanical 
contrivances  in  the  hand,  the  fœtus  in  the  womb,  in  the  mufcle,   called 
Marjupialis^  that  ferves  to  move  the  thigh,  and  in  many  other  parts  of  the 
body.    ^is  not,  therefore,  furprizing  that  Galtn^  tho'  no  great  religionift, 
Ihould,  from  contemplating  the  human  (Iruâure,  take  occafion  to  compofe 
hymns  to  the  creator.    And  methinks,  'tis  impoflîble  any  man  fhoula  be- 
hold  a  ikilful  difTeâion  of  an  eye,  without  acknowledging  that  a  good  ana- 
tiMnift  has  ftronger  reafons  to  admire  the  author  of  nature,  than  one  who  is 
unacquainted  with  that  art.    Sure  I  am,  it  is  nothing  but  our  ignorance  can 
hinder  us  from  giving  juft  praife  to  God  for  that  excellent  manfîon  wherein 
the  foui  refides  \  fînce  not  only  DawV/ célébrâtes  him,  becaufe,  fays  he,  ^^  I 
^^  am  fearfully  and  wonderfully  nuide  ;**  but  anatomical  difleâions,  as  we 
juft  now  obferved,  raifed  even  Galeti^s  dévotions.     Yet  perhaps,  even  ana- 
tomy  itfelf  has  not  difcovered  to  us  ail  the  wond'rous  contrivances  in  the 
hunuui  body  \  nor  ever  will,  till  a  compétent  knowledg^  of  the  feveral  ani- 
mal flttids,  of  chymiftry,  mechanics  and  philofophy,  be  added  to  adextrous 

manner 


Digitized  by 


Google 


24  "^^6  Ufefulnefs  of  Pbilofiphy. 

manner  of  difleâion.  Without  fome  acquaintance  with  praportions,  *cwiU 
be  hard  to  judge  of  the  fymmetiy  of  the  parts  ;  as  wictKyut  flcill  in  optics, 
'twould  be  impoffible  to  fee  the  wifdom  difplay'd  in  the  ftruéhire  of  the  hu* 
man  eye,  compared  with  thofe  of  other  animais. 

Fardier,  'tis  manifeft,  fîrom  univerfal  expérience,  that  the  ftudyof  nature 
leads  to  the  belief,  rather  than  the  déniai  oi  a  fujpreme  Being.     The  ancîent 
phiiofophers,  who  had  no  révélation,  generally  acknowledg*d  one  ;  as  appears 
from  numerous  teftimonies  :  and  if  ever  any  real  atheift  appear^d,  their  nom* 
ber  has  been  inconfiderable,  and  their  patrons  alwayts  eueem'das  monfters. 
As  for  the  nations  that,  at  this  day,   are  faid  to  woHhip  God  ;  they  con^ 
not  of  naturaliftsybutirrational  barbarians,whocannot  be  faid  todeny,  butto 
be  ignorant  of  him  ;  and  that  too,  becaufe  they  know  fo  little  of  his  works. 
But  if  there  be  any  fuch  people  as  thefe,*tis  a  ftrong  recommendation  of  phi- 
loibphy  ;  and  fliews  that  without  the  affiftance  of  fuppofed  innate  ideas,  rea-' 
fon,  alone,  exercifed  upon  theobjeéb  around  us,  will  difcover  a  deity%  And 
indeed,  as  the  ii;ar8  in  their  courtes  were  faid  to  fight  againft  Sifera  ;  fo  not 
onlv  they,  but  die  reft  of  the  créatures,  in  their  courfes  fight  agiinfk  atheifts. 
Fhilofipby  in-      A^in,  philofophy  not  content  to  prove  the  exiftence  of  a  God,  inftruâs 
/iruaj  usto    ^3  jJIq  (q  admire  and  celebrate  his  perfèâions.     The  nobleft  worfliip  has 
uUbrateGod.  ^^^^^^^  P*i<^  ^^^  ^J  ^^^  greatcft  part  of  the  world,  where  his  will  was  ncver 
*  particularly  reveal'd,  the  temple  of  the  univerfe  lufficed  to  tranfbort  them 
with  rational  wonder  at  the  attributes  of  its  author.    And  this  kind  of  devo* 
tion,  commonly  rifing,  in  proportion  to  the  difcoveries  made  in  nature,  the 
beft  phiiofophers  among  the  heathens  always  ihew*d  the  moft  of  it.     No 
wonder  then,  that  the  Stdian  gymnofophifts,  the  Perjlan  Magiy  the  Egyp^ 
tiém  lacrificers,  and  the  zncitnt  Druids  wereprieftsas  well  as  phiiofophers» 
j^d  were   it  not  too  tedious  to  give  inftances  wherein  the  créatures  hâve 
manifefted  to  phiiofophers  the  attributes  of  God  ftàmped  on  them,  I  might 
bave  quoted  many  paflages  out  of  both  ancient  and  modem  writers,  to  this 
pvrpofe.  Moreover,  were  our  àdverfaries  pofîtion  as  true  as  we  hâve  Ihewn 
it  falfe  ;  why  muft  a  philofopher,  tho*  ever  fo  knowing,  needs  be  an  atheift? 
Phîiofbphy  is  only  one  way  of  coming  to  the  knowledge  of  a  Gôdt   reli- 
gion has  other  arguments  to  enforce  fuch  a  belief;     Thedevils  muft  be  well 
ver^'d  in  philofophy  to  inftruâ  magicians  and  their  other  dependents,  and 
wou'd  gladly,  no  doubt,  bend  ail  their  knowledge  to  propagate  atheifm  ; 
yet  St.  James  tells  us,  **  that  they  themfèlves  believe  there  is  a  God,  and 
rhe  fulfiling  '*  tremble  at  him."  It  foUows,  that  either  philofophy  does  not,  neceffarily» 
«/  frophiciei,  Icad  to  atheifm,  or  that  other  than  philofophical  aliments  may  convince 
and  'warkii^  ^)^^  ^^^^  obftînate  of  the  being  of  a  God:  But  to  leave  fpeculatlon,  and  come 
^{Zntate  ^^  ^^  ^^^  •  *^  feafonafcle  accompliftimcnt  of  pro^hecies  ami  the  working  of  mi-^ 
^/^  ^41  Gm/.  racles,  at  once,  demonftrate  the  being,  providence  and  other  attributes  of 
God;  And  as  thefe  aretheftrongeft  arguments  divines  canufe  for  the  truthof 
the  chriftian  religion,  I  hope,  they  will  uUèw  the  force  of  them.  I  fay,  then, 
if<tlfKf&  argument  prove  the  truth  of  the  chriftian  religion  (and  what  can 
ào  it  more  effeâtially })  they  cOfifeqnently-prove  the  exiftence  of  God*; 


•  Wicfathis  vîewîtwas»  thkt  Mr.  Whfftdn,  îù 
cdtilbrmity  t&the  fbiltider*s  defign,  atcen^pMd  to 
{}i9W^tKc^aecompMliiiesit  of  tàe  feripiure  pM)« 
phedes»  w^B  chofe  to  pretch'M^.  ^/ir's  lec- 


ture. He  endeavonn  to  mâke  îc  appeaTf  that 
none  of  thofe  prepheeiés  hâve  a  double  meantiig» 
aad  thafi  they  refpeâivelrhEV€;at  their  doc  tiac» 
becofulfillcd. 

Laftly, 
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Laftlf,  fo  &r  is  philofophy  from  leadîng  tx)  atheifm,  that  it  furniflies  us  fhiUfiphy 
wîth  arguments  againft  it.     The  atheifts  hâve  long  prcfumed  themfelves  the-^*'^**  ^' 
ofiiy  philofophâs,  and  to  perplex  others  with  philofophical  notions  ;  y  et  a^^-^'^, 
ikilful  naturalift  will  greatly  reduce  the  number  of  their  greateft  difficulties^  AHJm.  ^ 
and  eadly  furmount  mem.     Eternity,  felf-exiftence,  and  other  attributes 
arc  objeôcd  by  the  Epicureans  againft  the  being  of  a  God  ;  whilft  they  fup- 
pofe  die  origin  q(  local  motion,  the  iniinity  of  fpace,  and  the  diviObility  of 
macter,  which  are  fîill  as  hard  to  conceive  upon  their  fcheme  ;  fo  that  iofrea4 
of  one  God,  they  confefs,  aswc  hâve  fecn,  an  infinité  number  ofeternal,  fclf- 
fufficient,  immortal,  felf-moving  atoms;  «nd  raife  many  more  difiiculties 
to  one  accuftomed  to  leave  fécond  caufes,  and  contemplate  fuch  as  hâve  none* 

Upon  the  whole  ;  I  am  afraid  left  the  delightfiilnefs  of  philofophy  IKould  toa 
much  dévote  men  to  the  créatures,  rather  than  make  them  difbelieve  a  Cre- 
ator ;  for  the  beautiflil  variety  of  objeâs  hère  prove  fo  charming,  that  we 
fbmetîmes  grow  négligent  of  other  pleafures,  and  even  of  ourreligious  duties* 
Tho'  God  being  infinitely  better  than  every  thing  elfe,  he  alone  can  aÇbid 
mankind  their  utmoft  iatiâfaétion,  which  thofe  deprive  themfdves  of»  wha 
rcft  wholly  in  the  créatures. 

But  my  zeal  for  philofophy  has  hurried  me  too  far,  and  given  my  difcourfe 
a  relîfh  of  the  preacher  ;  yet  I  hâve  Seneca  and  Pliny  to  bear  me  out  herein:  nor» 
perhaps,  is  it  a  fault  thus  to  hâve  treated  a  fubjeâ  I  ihould  not  hâve  engaged  in^ 
haà  1  (bund  any  thing  fatisfaâory  wrote  upon  it  by  others.  But  as  divines 
arc  commonly  too  ignorant  of  naturels  Works  to  treat  philofophically  of  them  ; 
fo  naturalifb  rarcly  prefume  to  handle  them  with  a  view  to  religion  ♦.  I 
cannor,  thcrcforc,  but  acknowledge,  that,  if  thîs  difcourfe  any  way  anfwers 
the  ends  I  pnMX>fcd  by  it,  I  Ihall  ever  efteem  it  the  beft  part  of  my  works  ; 
for  I  am  perfuaded,  that  whoever  could  bring  philofophical  dévotion  into 
the  réputation  it  deferves,  would  honour  God  as  much  as  by  ereéting  build- 
ings for  religious  ufcs. 

Nor  is  this  kînd  of  vénération,  this  x«)'iieii  Xarftio^  fupprefled  by  chriftiani- 
ty  -,  for  God byafFording  usa  révélation,  cannot  hâve  given  uphis  right  to  us 
as  rational  créatures,  in  which  capacity  we  oflFer  in  the  world  eucharifts  to  its 
Creator.  Galen  could  fay,  that  "  to  manifeft  the  perfeôionsof  Godto  others, 
''^  is  a  greater  aft  of  religion,  than  to  burn  whole  hecatombs  uponhis  altars-,'* 
which  Hermès  Trifmegiftus  thus  confirms,  "  The  thanks  and  praifes  of  men, 
"  are  the  nobleft  incenfe  that  can  be  ofFered  up  to  God."  And  God  himfelf 
is  plealèd  to  tell  us,  "  that  he  who  facrificeth  praife,  honourethhim;**  and  a- 
gain,  we  learn  that  an  acceptable  part  of  religion  is  the  "  facrifice  of  praife, 
**  and  the  calves  of  our  lips  •,*'  by  offering  up  of  which,  we  make  a  trueufe  of 
the  créatures  in  referring  them  to  the  creator's  glory  ;  fo  that  as  **  ail  things 
**  are  of  him,  and  through  him,  they  may  alfo  beto  him.** 

i*TiiJsiBtghcbeâineritedreproachwheiiMr.|thîs   oocafion   Dr.  BtntUy^  Dr.  Clarke^    Mr. 
BpU  wroce  ^hefè  tSSkyz\  but  ic  has  fince  becni  Wfnjtw^   lAx.  Derbam^  and  ochers«   who  hâve 
wiped  aSEj   by  many  excellent  writers  amongl  preachcd  the  ledhire  ctf'our  excellent  author. 
the  divinci.     Twcrc    necdlefs  to   name  on| 
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Part   II. 

Shewing  the  ufefulnefs  of  natural  philofophy  to 
the  art  of  médiane. 


S  E  C  T.    I. 

Philofophy  TTAviiig  fccn  the  advantages  accruing  from  natural  philofophy  to  the 
^^td  t!  ^^*  -Tl  .niind  of  man  \  Ict  us  next  confider  thofe  it  brings  to  his  body  and 
r^&Ut.  goods.  And  hère,  I  muft  own,  that  this  kind  of  ufefulnefs  is  what  fo  highly 
rccommends  philofophy  to  me  :  *tis  the  increafe  of  power,  not  amufing 
fpeculations  that  I  expeft  from  it.  Nor  dare  I  aflûmc  the  title  of  anatu- 
ralift,  'tiU  the  productions  of  my  garden,  orchard,  or  fields,  exceed  thofe 
of  others  unacquainted  in  this  ftudy.  Wou*d  we  convince  the  world  of  the 
real  ufefulnefs  of  natural  philofophy,  we  Ihould  take  a  like  method  with 
Thaïes  ^^  who,  'tis  faid,  bcing  reproached  for  ftudying  the  ftars,  as  a  thingof 
no  fignificance,  made  ail  the  forehand  contrats  hc  cou*d  for  olives  of  the 
enfuing  growth  ;  whereby  he  became  immenfely  rich  :  for  the  year,  as  he  had 
early  forefcen,  proved  vcry  bad  foroil,  which  he,  therefore,  fold  at  his  own 
pricc  ;  and  thereby  fliewed  that  philofophers  rather  defpife  than  covet  wealth. 
Methinks  it  is  a  difgrace  to  a  philofopher  when  he  cornes  to  conûder  the 
art  of  hufbandry,  not  tobe  able,  with  ail  his  knowledge,  to  improve  thepre- 
cepts  which  only  illiterate  perfons  hâve  given  about  it.  From  the  ichool 
philofophy,  indeed,  nothing  of  this  kind  is  to  be  expeâed  i  but  from  the 
trueprinciples  of  fcience,  throughly  known,  and  appiied,  'tis  inconceivablc 
how  univerfal  and  advantageous  a  change  might  be  made  in  the  world. 
What  a  turn  has  been  given  to  afFairs  by  thofe  two  (light  difcoveries,  the 
needle*s  pointing  to  the  north,  and  the  reluftance  betwcen  falt-petre  and 
brimftone?  And  what  are  ail  the  trades  in  the  world,  but  fo  many  coroUaries 
or  applications  of  a  few  theorems  of  natural  philofophy  ? 

But  the  more  diftinftly  to  fhewwhat  improvements  maybe  expeftedin  the 
feveral  artsby  a  due  application  of  natural  philofophy  thereto  ;  we  will  divide 
The  ujtfulntji  thcm  intothofe  thatrcUeve  our  neceffities,  thofe  that  accommodate,and  thofe  that 
of  natural  delight  US.  To  begin  with  phyfic  ;  tho*  I  prétend  not  to  be  a  doftor  in  that 
philojophy  to  faculty,  I  fhall  follow  the  common  divifion  of  its  branches  ;  and  briefly  ob- 
^caUaft^*^^'  fcrvehow  each  of  them  is  indebted  to  natural  philofophy,  or  farther  knprove- 
'rnUkine!     able  by  it. 

Did  I  not  greatlyrefpeét  Bippocrates^  I  might  fay,  that  fome  of  the  bloody 
laws  oïDraco  were  lefs  deftruftivc  than  his  fingle  aphorifm,  "  If  a  pregnanc 
"  woman  be  let  blood>  flie  will  mifcarry,**  For  expérience,  at  length,  has  af- 

fiircd 
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fured  w  oF  tfae  fafcty  of  phlcbotomy,  cvcn,  contraiy  to  hîs  exprefs  affertion^ 
when  the  foetus  is  large.  But  ifanerrorof  omiflîon  may  prove  fo  fatal 
in  phyfic,  what  are  we  to  expeft  from  thofe  of  commiffion,  and  rafh  pro- 
ceedings  ?  As  the  phyfician  muft  neceflarily  take  his  principles  from  the 
naturalift  -,  'tîs  furprizing  that  men,  efteem'd  wife  by  themfelves  and  others, 
fhould  contemn  the  ftudy  of  nature  ;  becaufe  we  frequently  fee  thofe  in  pof- 
feffion  of  the  greateft  worldlv  happinefs,  at  once  deprived  of  it  ail,  thro* 
the  ignorance  or  miftake  of  the  doftor. 

Our  own  âge  hath  fliewn  us  what  Hght  comparative  may  give  to  human  Theadn/anta- 
anatomy .      'Twer e  a  favage  cruelty  to  diffeft,  as  did  Heropbtlus  and  Erififtra^  ^"  f  cùmpa- 
^e;  norcouldmany  things,  as  the  motion  of  the  blood  ^^'j^^Jg^^ 


/«5,  human  bodies  alive  ;  nor  could  many  things,  as  the  motion  of  the  blood  ^,  ^^  pf,^^ 

and  chyle,  be  difcover'd  in  a  dead  one  ;    it  muft,  thcrefore,  be  ofufeto 

phyficians,  to  fee  living  îrrational  animais  diflcéled:  and  thus  the  lafteal 

lymphatic  veflels  came  firft  to  be  difcover'd .      Many  experiments,  alib, 

may  ncre  be  made,  which  it  wcre  imprudent  to  venture  upon  in  the  bodies  of 

men.     The  fplcen  has  been  eut  out  of  a  dog  without  any  damage  ;  and  I 

lately  aflifted  in  the  experiment  fuccefsfully  made  upon  a  young  fetter,  that 

recover*dîn  a  fortnîght  aftcr  the  opération.    Theempiric  Fioravantiy  indeed^ 

fays  he  perform'd  it  upon  a  fplenetic  lady,  who  lived  many  years  afterwards  ; 

but  tho*  his  relation  were  credited,  the  fituation  of  the  part  forbids  fuch 

an  adventurous  proceedure.     To  know,  that,  tho*  frogs  hâve  lungs,  and  ufc 

thcm  as  other  terreftrial  animais,  they  may,  withoût  fufFocation,  bedetain'd' 

for  many  hours,  nay,  fome  days  under  water,  might  help  to  détermine  the 

nature  of  refpiration.     And,  generally,  die  parts  of  brutes  are  fo  like  the 

cotTcfponding  parts  iii  men,   thata  good  acquaintance  with  the  former,  will, 

in  moft  cafés,  render  the  trouble  of  obtaining  the  latter,  unneceffary .     Galen^ 

who  is  allowcd  to  hâve  been  no  bad  anatomift,  rarely  diffcfted  any  other  ; 

for  in  his  time  'twas  thought  irreligious  to  put  human  bodies  to  fuch  ufes. 

And  no  wonder,  fmce  to  this  day,  the  ufe  of  anatomy  and  Ikeletons  is  for- 

bid  in  Mufcovy  ;  the  firft,  as  inhuman  ;   the  latter,  as  ferving  to  witchcraft  : 

and  we  are  told  by  OleariuSy  that  one  ^irifi^  a  German  chirurgeon  there,  be- 

ing  found  with  a  fkeleton,  was  expell'd  the  kingdom,  and  hardly  efcaped 

with  life  :  and  the  fkeleton  after  being  dragg*d  about  the  ftreets,  was  burnt, 

There  are  many  other  advantages  ofcomparative  anatomy,  which  may  ferve 
to  confirm  any  new  difcoveries,  or  illuftrate  the  true  ufe  of  the  parts  in  men; 
for  fcarce  aiy  créature  can  be  well  underftood  of  itfelf,  muchlefs  the  body  of 
man,  without  comparing  it  with  thofe  of  différent  animais,  to  fee  where  any 
part  is  omitted,  wherein  it  differs  in  magnitude,  figure,  fituation,  connexion, 
iâc,  Thus,  on  the  coaft  of  Ireland^  I  obferv'd  a  kind  of  fifli,  about  the  fize 
of  mackrel,  whofe  hearts  feem*d  to  be  inverted  ;  their  bafis  lyîng  towardsthe 
tail,  with  the  mucro  pointing  to  the  head,  and  adheringto  the  Aorta.  The 
lungs  of  vîpers,  and  other  créatures,  their  hearts  and  blood,  which  are  always 
adually  coid,  may  make  us  farther  enquire,  whcther  the  chief  ufe  of  refpiration 
be  cool  to  the  heart. 

The  fudden  and  continued  collapfion  of  a  dog's  lungs,  difcoverable  upon  a 

laige  wound  in  his  cheft,  may  afford  fome  difcovery  in  the  principal  organ  of 

refpirzûon.  The  hearts  of  vipers,  and  fome  fmaUpr  fiflies,  where  the  contraétiori 

^  E  2  and 
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and  relaxation  oF  the  fibres  may  be  diftinéUv  obferv'd,  might  help  to  décide  the 
controyerfy  about  die  cauie  and  manner  ofthe  heart's  motion.  To  fatisfy  my- 
felf  in  this  matter,  I  hâve  fometimescut  the  heart  of  a  flounder  tranfverfly,  înto 
two  parts  ;  and  freeing  each  firom  the  blood  it  contaîn'd,  I  obfervM,  for  a  con- 
fiderable  time,  that  both  of  them,  together  continued  their  former  contraâion 
and  relaxation.  Andonce,  thus  cutting  one  into  feveral  pièces,  I  found,  to  my  fur- 
prize,  that  they  not  only  mov'd  as  before,  but  that  even  the  whole  thus  fepara- 
ted,  long  prefcrv'd  the  famé  fucceflion  of  motion,  as  appear'dthereinwhilft 
cohérent. 

Queftions  concerning  the  ufe  of  the  heart,  and  the  principal  feat  of  life  and 
fenfe,  may  alfo  receive  light  from  thiskindof  experiments.  I  remember,  that 
having  eut  out  the  heart  of  a  livc  frog,  without  cloîing  the  wound,  he,  notwith- 
ftanding,  leap*d  about  the  room,  as  if  nohurthadbeen  done  him  ;  tho'  his 
entrails  hung  out,  and  he  dragg'd  themafterhim.  Upon  his  refting,  we  prick'd 
him,  after  which  he  leap'd  as  before*,  and  being  put  into  water,  he  could 
fwim,  whilft  his  heart  remain'd  in  my  hand.  We  took  out  the  hearts  of  others 
more  carefully,  and  few'd  up  the  wound,  whereupon  they  leap*d  more  fre- 
quently  and  vigoroufly  than  the  former  j^hey  alfo  fwam,  and  remain'd  in  water, 
as  if  ail  their  parts  were  entire;  fometimes  they  would  nimbly  leap,  firft:  out 
of  theveflel,and  then  about  the  room;  in  ihort,  fome  furvived  the  exfeâion 
of  their  hearts  an  hour,  asid  others  longer.  Thefe  créatures,  notwithftand- 
ing,  cannot  furvive  the  lofs  of  their  brain.  Tojproceed  to  warm  animais.  I 
obferved  the  heart  of  a  chick  unhatch'd,  but  perfeéUy  form'd,  to  beat  for  above 
an  hour  after  the  head  and  breaft-bone  were  clipp'd  off  to  difclofe  it;  but  cbe 
auricles  retain'd  their  motion  longer  ;  tho*  that  of  the  other  parts  dîfappear^d 
in  a  few  moments  after  the  head  was  off.  The  heart,  when  dead  to  appearance, 
wasofcen,  by  punûure,  exclted  to  frefli  motion  of  Ihort  continuance.  This 
experiment  we  repeated  with  the  famé  effeâ;  but  when  the  motion  ofthe 
heart,  and  its  auricles  became  languid,  'twas  again  excited  by  placing  them  in 
the  fteam  of  hot  water  ;  by  which  contrivance  we  kept  the  heart  beating  for 
an  hour  and  an  half.  At  another  time,  we,  by  the  like  method,  continued  the 
motion  of  that  of  a  larger  chick  for  two  hours  and  an  half.  But  this  is  nothing 
to  the  ftrange  vivacity  we  hâve  obferv'd  in  that  cold  animal  the  viper  ;  for 
not  only  their  heart,  tho*  fever*dfr6m  their  bodies,  will  beat  for  feveral  hours; 
but  the  body  itfelf  will  continue  to  twine  and  twift  for  fome  days  after  the 
flcin,  heart,  head  and  entrails  are  taken  from  it  ;  and  upon  puu6hire,  efpecî- 
ally  near  the  fpinal  marrow,  will  manifeft  a  vivid  motion,  after  they  nave 
long  lain  quiet.  And  tho*  Indian  tortoifes  are  very  large  animais  ;  Vincent  le 
Blanc  tells  us,  "  when  the  king  ofPegu^  an  admirer  of  them,  defign'd  any  for 
**  his  table,  their  heads  were  eut  off  fi ve  days  before  they  were  drefs'd  ;  to  the 
"  end  of  which  time  they,  notwithftanding,  continue  alive."  To  thefe  might 
be  added  the  common  obfervations  off  Aies,  butter-flies,  and  other  infeéb,  furvi- 
vingthe  lofs  of  their  heads;  and  not  only  fo,  but  as  I  latelyfound  in  butter-flies» 
that  they  are  capable  of  procréation  afterwards.  I  Ihall  not  prétend  to  draw 
any  certain  conclufions  from  hence  ;  but  'tis  fufficient  to  my  purpofe,  that 
fuch  kind  of  experiments  hâve  relation  to  the  doftrine  of  the  unceaung  influ- 
ence of  the  brain,  fuppos'd  itquifite  to  fenfç  and  motion. 
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That  checolour  of  the  blood  is  owing  to  that  of  die  liver,  feemsnot  îm* 

5 probable  from  the  li vers  in  men  ;  but  in  hens  eggs,  after  the  thirdorfourth 
zj  of  incubation,  the  punRumfalitnSy  or  heart,  is  found  tuU  of  very  red  blood 
bcfore  the  naked  eye  can  difcem  a  liver,  at  leail  any  rednefs  therein.  And  in 
Jarge  fifli  I  hâve  found  the  vcffels  of  the  liver  full  of  red  blood,  tho*  its  fub- 
llkance  were  white, 

That  the  lofs  of  a  limb  is  irréparable  hasbeenunanimoufly  believ'd,  yet  the 
common  café  of  lîzards,  lobfters,  crawfiih  *,  and,  perhaps,  fomeother  animais, 
does  not  confirm  it  abfolutcly  true.  The  tails  of  lizards  hâve,  after  being 
ftruck  off,  been  found  to  grow  again.  Crédible  perfons  hâve  inform'd  meof 
thcir  obferving  the  famé  in  lobflers  claws  \  and  I,  myfclf,  hâve  known  it  in 
tholê  of  craw-filh. 

An  acid  in  theftomach  has,  of  late,  been  fuppofed  the  caufe  of  digeftion  ; 
but  in  the  ftomachs  of  feveral  ravenous  fea-fifh,  my  tafte  could  difcover  no  fuch 
thing  ;  tho'  we  found,  in  one  of  them,  t^'o  other  fifhes  that  meafured  each  a 
foot,  in  length,  whereofthatwhich  feem'd  lateft  devour'd,  had  fuffer'd  very 
little  altération,  whiift  ail  theexternal  parts,  except  the  head,  of  the  other,  were 
unîfomily  m.fted,  or  corroded,  far  below  the  original  furface  of  its  body .  In- 
deed,  hj  a  menftruum  drawn  from  vitriol,  asalfoby  oil  of  vitriol,  Ihavedif- 
Iblv^  roafted  flefh  into  a  kind  of  red  or  purple  gelly,  or  liquor  ;  and  this  with- 
out  the  aiBftance  of  heat.  Thus  then  it  appears,  that  the  naturalift  may  great- 
ly  alBft  the  phyfîcian  in  his  anatomical  inquiries. 

Butbeûdes  thefe  particulars,  the  naturalift  mayalfo  inftruâ  the  phyfîcian  jy^.^,;  to  tre- 
how  to  prcfcrvc  the  feveral  parts  of  human  bodies,  or  other  animais.  For  2LS/erve  the  parts 
the  ftruiîhire,  connexion,  iSc.  of  the  lefs  common  parts  in  anatomy,  like  the  of  animal  h- 

^W^^4^^^  ^r  ^l^^#.«  :«    U^#.^««      «^^  «•*#.  i.r>  o:^  ^.,*  ^r^U^  ^^^^^„  .  :*.  ^ u^  dits  for  aru^ 


altération  of  plants  in  botany,  are  apt  to  flip  out  of  the  memory  ;  it  may  be  ^^^/-^/  ^ 
refrefhy  B^judicious  préparations  in  the  one,  no  lefs  than  by  a  proper  collée- ^^i.'^* 
tion  of  Ipecimens  in  the  other.  We  find,  by  expérience,  that  butter-flies,  and 
other  infefts,  long  retain'dtheir  ihape  and  colours,  by  being  leftproperly  tranf- 
fixed  with  pins  on  the  infide  of  boxes.  Refleâing  once,  how  long  fpiders.  Aies, 
and  other  animais,  hâve  been  preferved  by  an  accidentai  inclofure  m  amber  ;  I 
was  inducedto  try  the  like  expédient  withclear  ^^rwV^turpentine:  by  evapo- 
rating  which  to  about  two  thirds,  I  obtainMa  reddifh  tranfparent  gum,  clear 
orbubbles,  eafily  foluble  by  heat,  and  as  cafily  render'd  brittle  by  cold. 


*  M.  Reaumnr  has  pnbliihM  fome  curions  re- 
maries which  he  made  opon  thefe  animais.  He 
tella  us,  that  (everal  parts  of  thexn  will  grow 
agtin  as  well  as  tbeir  claws  ;  that  their  large 
ciaws  or  legs  accidentally  break  near  the  fourth 
articnlatioDy  leckoning  from  the  tip,  and  then 
graduallv  grow  out  aeain  to  the  former  dimen- 
fions  ;  that  if  one  ot  thefe  large  legs  be  par- 
pofely  broke  ac  the  fourth  or  fifch  articulation, 
^tmil  cône  again»  bol  either  not  at  ail,  or  not 
bi  well,  when  brokeat  the  firft,  fécond,  or  third 
mki^ktioD,  if  U  were  to  be  left  thus;    but 


that  in  few  days  time  the  créature  itfelf,  pro- 
bably>  breaks  the  claw  higher  about  the  fourth 
joint»  for  it  is  then  found  broken  thus  ;  af- 
ter which  the  re-produâion  goes  fbrwards.  He 
farlheraflures  us,  that  if  a  part  re-prodnced  be 
broke  off  a. fécond  timei  it  will,  neverthelefs, 
grow  again.  But  the  fummer,  which  is  the 
only  time  wherein  crawfiih  feed,  favours  thefe 
new  prodaâions  much  more  than  any  other 
ieafon.  Memolr*  de  t Acad%  A.  1712.  p*  295, 
3ÎU, 
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When  I  defign  it  for  ufe,  I  melt  it,  being  firftpulverized,  with  a  Çttitleheat, 
and  dip  the  body  to  be  preferv'd  fevcral  times  therein,  *till  it  gains  a 
café  of  due  thicknefs.  This  fubftance,  indccd,  is  inferior  to  amber,  being  more 
apt  to  gather  duft  ;  but  carc  may  prevent  that,  and  thcn  its  cheapneis  will 
recommend  it. 

Nor  are  only  fmaller  bodies  capable  of  this  treatment.     The  external  parts 
of  more  bulky  ones,  as  thofe  of  birds,   fiihes,  crocodiles,   and  horfes  are 
found  preferv'd  in  repofîtories;  and  many  anatomiftscan  eafilykeep  the  inter- 
nai membranous  parts  uncorrupted.     I  hâve  feen   the  veins,  arteries,    and 
nerves  ofa  human  body  thus  difplay'd  in  theirproper  fituation,  upon  boards  ; 
as  alfo  the  parts  of  génération,  which  continued  for  many  years  to  be   far 
more  inftruftive  than  a  printed   figure  of  them.     And  I  hâve  known  the 
flefh  of  vipers  kept  good  for  feveral  years,  by  the  fmoak  of  an  aromatic 
powder.     The  flceleton  ofa  monkey  has  been  fliewn  me,  with  the  mufcles 
rais'd,  and  curioufly  preferv'd  upon  it.     And,  perhaps,  fome  way  may  be 
found  to  keep  the  arteries  and  veins  plump  after  they  are  emptied  of  blood. 
A  very  fluid  matter,  which  would  foon  harden,  might  do  this  ;  fuch  as 
the  liquid  piailler  of  burnt  alabafter  \   the  gelly  of  ifmg-glafi,   or  fugar 
of  lead,   frequently  dîflblv'd  in  fpîrit  of  vinegar.     To  proceed,   I  havc 
known  a  fœtus  long  preferv'd  in  oil  of  fpike  ;  and  a  large  one,  managed  in 
a  différent  manner,  appear'd   to  me,   after  many  years,   as  cntire,  plump, 
and  frefh,  asif  it  were  newly  dead  *.    'Tis  poffible,  fome  nobler  way  than 
what  has  hitherto  been  praâis'd  may,  hereafter,  be  found  out  ;  for   I  fuf» 
peét  that  faline,  corrofive,  or  hot  bodies  are  not  the  only  ones  which  ftrong- 
ly  refift  putréfaction  ;  .and  that  embalming  fubftances  may  be  efFeétually 
applied  without  mangling  the  body.     Jofepbus  Acofta  relates,  that  "  men, 
"  and  the  beafts  they  ride  on,  are  fometimes,  on  certain  mountainil^ofyfiw^r/- 
**  ca^  kill'd  by  the  winds  ;  wliich,  alone,  afterwards  preferve  them  from  pu- 
"  trefadion.'*     I  am  acquainted  with  an  experienced  gentleman,  fam*d  for 
curing  cancer'd  breafts,  by  the  external  application  of  an  innocent  powder  : 
and  mufk,  to  my  knowledge,  has  greatly  contributed  to  the  prefervation  of  flefh. 
'Twere  alfo  proper  to  try  how  far   fpirit  of  wine  would  contributc  to 
preferve  a   human   body  -,  for   tho*  it  ftrongly  refifts  putrefaôion,    it  does 
net  fret  the  flefh  ;  nor  will  its  colour  difguife  the  objeds  therein  contain'd. 
And  I,  myfcU,  hâve,   for  many  months,  preferv'd  in  it  very  foft  parts  ofa 
body,  withouc  any  détriment  to  their  figure  or  confiftence  ;   at  another  timc 
we,  for  a  long  while,  kept  a  large  quantity  of  blood  furprizingly  fweet  and 
frefli,  by  mîxing  it  herewith;  nay,  by  meansof  it,  we  even  preventeda  pièce 
ofa  very  fla'.e  fifli,  from  farthcr  putrefa<5tion.     I  hâve  alfo  opened  eggs  at 
feveral  days  after  the  beginning  of  their  incubation  ;  and  taking  out  the  chicks. 


*  The  ingcnious  Kus/h  feems  to  havcadvanc'd 
the  art  of  injt^îng  and  prefcrving  the  parts  of 
animais  to  the  greateft  in)aginab!c  degrce  ofpcr- 
fedlion.  The  injcftion  he  pcrforms  by  mcans 
of  inAruments  finer  chan  the  threads  of  a  cob- 


ha/i^vSf  hc  exprcfly  déclares  ;  fo  that  he  fays  fae 
offers  no  violence  to  the  veffcls,  nor,  when  hc 
pleafes,  diftends  them  beyond  their  natural  di- 
menfions.  By  this  means,  and  by  fome  parti- 
cular  way  of  prefervin^  of  them  afterwards. 


web,    as,  in  his  late  cpifllc  co  the  learned  Boer-  he  has,  as  it  were,  re-animated  dead  bodies, 
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embalm'd  cach  of  them  in  a  diftinét  glafs  of  fpirit  of  wine  carefuUy  ftopp*d • 
When  the  chick  was  large,  I  hâve  fometimes  mixed  with  die  fpirit  of  wine 
a  litde  fpirit  of  fal-armoniac»  made  widi  quick-lime  ;  for  tho'  diis  abounds 
widi  an  urinous  fait,  yet  I  never  obferv'd  ic  to  coagulate  fpirit  of  wine. 
•And  I  itfually  found  ît  convenient  to  let  the  litde  animais  firft  lie,  for 
a  while,  in  cômmon  fpirit  of  wine,  to  waih  off  the  loofer  filth  \  aAd  then 
having  put  better  upon  the  famé  bird,  I  fuffer'd  it  to  foak,  for  fome 
time,  therein  ;  that  the  liquor  having,  as  it  were,  drawn  what  tinéhire  it 
could,  the  fubjeô  being  movM  into  more  pure  and  highly  reftified  fpirit 
of  wine,  miglu  not  difcolour  it.  And  by  this  means,  alfo,  I  preferv'd 
the  head  of  a  monftrous  calf;  wherein,  tho*  the  body  of  the  animal  feem'd 
otherwi/ê  perfeA,  there  was  no  lign  of  ^  noie  in  the  ufual  place  ;  the  two 
eyes  being  united  into  Ae,  in  the  middle  of  the  brow,  and  furniih^d  with  but 
onc  large  optic  nerve.  The  iclerods  containing  both  was  fîngle,  but  feem*d  to 
havc  a  feam,  by  which  the  eyes  were  join'd,  that  went  quite  round  ;  the  pel- 
lucid  part  being  diftinftly  feparated  trom  the  two  cornea's  ;  each  (éeming  ta 
hâve  its  iris  and  pupil  diftinâ.  Upon  opening  the  cornea,  there  appear'd  two 
cryftalline  humours.  There  were  four  eyc-brows  in  the  head.  Juft  above 
the  eyes  was  a  deep  cavity,  out  of  the  middle  whereof  grew  a  kind  of 
double  purfe,  which  feem'd  a  produûion  defign^d  for  the  nofe.  Nor  is  it 
hard  to  improve  the  balfamic  virtue  of  this  fpirit. 

FromVvcnce  itappearspoffible,  that  human  induftry  may,  hereafter,  dîf- 
-cover  fuch  ways  of  preparing  animal  bodies,  as  will  greatly  improve  anato- 
-mical  knowledge.  But  the  body  confifting  of  fluid,  as  well  as  folid  parts, 
giVcs  another  opportunity  to  the  naturalift  of  improving  medicine  ;  by  ihew- 
ing  not  onJy  the  différence  between  folidity  and  fluidity  ;  but  alfo  by  exami- 
ning  into  the  nature  of  feveral  animal  juices,  with  the  altérations  both  they, 
and  the  aliments  they  are  made  of,  undergo  in  their  feveral  ftages.  For,  fince 
the  human  body  appears  to  be  only  a  curious  machine  ;  a  naturalift  well  ver- 
fêd  in  chytniftry  and  machines,  may,  doubdefs  give  fome  new  light  into  its 
phenomena. 


S  E  C  T.     II. 

THAT  natural  philofophy  may  aflîft  the  phyfîcianto  difcover  the  nature  "^^^  i^àvanta- 
and  caufes  of  difeafes,  appears  from  hence,  diat  dio*  the  î\m\\\\\xàt^V^^^ 
between  a  human  body  and  the  world,  be  not  fo  great  as  Paraceljus  ima-^^/^,/^ 
g^i*d  -,  yet  the  famé  phenomena  often  happen  in  both,   but  more   confpi- 
cuoufly  in  the  latter  -,  which  muft,  therefore,  illuftrate  thofe  of  the  former. 

Andcertainly,  ifa  phyficianknow  not  how  heat  and  cold,  fluidity  ^"^^^,^^/^y, 
firmne/s,  fermentation,  putrefadion,  vifcofity,  coagulation,  diffolution,  ^c.  ^  ^]^pr;>p!r. 
are  generated  and  deftroy'd  in  moft  bodies,  he  will  be  at  a  great  lofs,  when  tieso/Mùs, 
he  comes  to  find  out  the  caufes  of  difeafes  ;  for  many  of  thementirely  de-  andthephe- 
pend   upon  the    prcfence,   abfence,   or    change  of  diefe    and    the    i'^^^lZTatirT 
•OTaJÎDcs.     On  the  odwx  hand,  'tis  a  fine   advantegc  to  havelcarnt,  by  ^^^fuiua 
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variety  of  experiments,  the   différent  ways    whcreby   nature  ibmetimes 
produccs  the  famé  effefts  -,  for  feveral  folutions  of  the  famé  appearances 
may   hence  arife,  which,   otherwife,  might  never  hâve   been  dreamt    of. 
This,  furely,  is  no  fmall  advantage  to  a  phyfician  ;  fince  he^  who  is  on- 
ly  acquainted  with  a  fêw  of  naturels  ways  of  procecdure,  is  unlikely  to  kno^^ 
how  abundance  of  difeafes  are  produced  ;  and,   confequently,  will  fome- 
times  miftake  the  caufe,  and  apply  remédies  accordingly  ;  when  the  poor  pa- 
tient,  perhaps,  muft  dcarly  pay  for  his  phyfician's  ignorance.    He,  who  knows 
nothing  of  the  origin  and  growth  of  ftones  out  otthe  body,  is  unable  to  ex- 
plain  their  produftion  in  the  bladdcr  and  kidncys.     Many  famousphyficians, 
we  find,  hâve  fuppofed  them  generated  from  flime  baked  to  a  hardrtefs  by  the 
heat  of  the  part  ;  and,  accordingljfc  direÔed  for  cure,  remédies  to  moîflren 
and  cool  the  kidneys.     This  notion  couid  hardly  hare  obtain'd  but  from  the 
ignorance  of  thé  ways  of  petrifadlion  in  other  cafés  ;  for  a  liquor  may  turn  wood 
into  ftone  -,  give  to  other  bodies  hardnefs  and  weight  -,  and  even  produce  cryf- 
tals  in  cold  water  :  nay,  in  fuchcold  aquatic  animais  as  craw-fifli,  ftrongcon- 
cretions  are  generated  otherwife  than  this  hypothefîs  fuppofes  ;  for  thofe  bo- 
dies, falfely  call'd  crabs  eyes,  are,  at  certain  times  of  the  year,  taken  out  of  their 
heads.     And  the  offa  alba  of  Paracelfus^  produced  upon  a  due  mixture  of 
fpirit  of  urine  and  fpirit  of  wine,  is  a  différent  kind  of  concrétion,  ferving 
to  .illuftrate  the  famé. 

That  an  earthy  fubftance  may  lurk  undifcern'd  in  a  limpid  liquor,  appears 
fr^>m  wine,  which  throws  offtothe  fides  of  the  containing  veffcl  a  folid  tar- 
tar  -,  clear  common  urine,  alfo,  affords  a  fedîment,  and  if  diftill'd  beforc  it  fer- 
ments, leaves  an  earthy  portion,  and  commonly  fome  gravel  behind.  Nay, 
reâ:ify*d  fpirit  of  urine  will,  upon  long  ftanding,  let  fall  a  precipitate,  and 
throw  a  multitude  of  fmall  concrétions  to  the  fidcs  of  the  containing  glafs, 
like  thofe  that  are  found  in  urinais.  By  barely  mixing  twodiftill*d  and  tranf- 
parent  liquors  together,  I  hâve  often  immediately  obtain*d  a  blackiih,  dnr, 
and  brittle  coagulation  :  and  bythismeans  Helmonl  zttempts  to  account  for 
the  génération  of  the  ftone  in  human  bodies.  And  tho*  none  of  thefe  ways  bc, 
of  themfelves,  fitisfaftory,  *tis  fomethîng  to  give  a  probable  account  of 
this  diftemper,  which  feems  more  difficult'àhd  abftrufè  than  feveral  others. 
So  that  net  only  philofophy,  butchymiftry  alfo,  may  contribute  to  clear  up 
the  nature  of  fome  difeafes. 

The  Galenic  phyficiansufually  account  for  catarrhs,  by  comparing  the  fto- 
mach  to  a  boiîing  pot,  and  the  head  toan  alembic,  wherein  the  vapours  be- 
inç  condenfed  by  the  coldnefs  of  the  braln,  diftil  upon  the  lungs,  or  other 
adjaceit  parts  ;  which  hypothefîs,  however  infufficient,  manifefts,  that 
chymical  opérations  may  illuftrate  the  doftrine  of  difeafes.  And  fince  the 
fluids  of  the  body  abound  in  faline  and  fulphureous  parts  j  he  who  underftands 
the  nature  of  faits  and  fulphurs,  their  aftions  upon  each  other,  as  well  as  dif- 
férent bodies,  feems  bet ter  quai ify'dto  difcourfe  rationally  about  their  changes 
and  opérations,  than  one  who  is  ignorant  herein.  To  know  that  acid  juices 
may  lodge  in  the  ftomach,  and  elfewhere  ;  that  the  ferum  is  coagulated  by 
heat  î  that  the  blood  abounds  in  volatile  and  fulphureous,  but  manifefts  no 
*    .    acid  faits  j   that  animal  faits  and  fpirits,  as  fpirit  of  urine,   or  that  x)f  hart's- 
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horn^aie  aUe  to  make  a  red  folution  with  the  flowers  of  fulphur  ;  that  fpirit  oFu« 
TÎDtj  or  of  human  blood,  will  foon  make  a  blue  one  with  crude  copper  ;  to  know 
the  confiftence,  fmcll,  cracklîng,  and  other  qualîtîes  of  the  lympha,  whcn  expo- 
Icd  to  the  fire  ;  how  acid  liquors  lofe  their  acidity  by  working  upon  fome  bodies, 
as  vinegar  upon  coral  ;  and  how  faline  onéis  degenerate  into  faits  of  anothcr  na- 
ture by  working  upon  others,  as  oil  of  vitriol  upon  quick-filver  ;  how  acid  and 
fulphureous  laits,  fometimesdîfarm,fometîmes,afterebullition,  precipitate  each 
other,  and  fometimes  unité  intoathird  fubfl:ance,of  a  nature  differentfromeîther, 
as  the  vitriolated  tartar  ;  in  a  word,  to  hâve  made  numerous  carefiil  trials  upon 
the  human  body,  as  well  as  other  produôions  of  nature,  and  to  hâve  applied  the 
obfervatîons  made  on  the  latter,  to  illuftrate  thofe  of  the  former,  more  enables  a 
manto  explain  fcvcralparticulars  inpathology,  thanan  ignorance  ofthefethings* 
Thechymifls,  methinks,  fpeak  too  flightinglyof  the  humours  of  the  body, 
and  alJow  them  too  little  Ihare  in  the  production  of  difeafes  ;  for  the  relations  of 
SkenkiuSy  and  other  eminent  phyficians,  as  to  the  corrofîvenefs  of  fome  animal 
Juices,  rejeôed  by  urine  or  vomit;  which,  they  fay,  would  ferment  on  brafs, 
fret  linen,  and  tamifh  filver  ;  incline  me  tobelieve,  that  too  much  has  formerly 
been  afcribed  to  the  humours,  as  hot  and  dry,  cold  and  moifb,  and  too  little  to 
the  faline  and  fulphureous  properties  of  them.  And  Hippocrates  feems  to  con- 
iîrm  this  opinion.  **  'Tis  not,  fays  he,  cold  or  heat,  moîfture  ordrynefs,  that 
"*'  produce  fo  great  effefts  as  bi^er  and  fait,  fweet  and  acid;  infipid  and  Iharp  ; 
**  vi\icî\ they cometobeundulymlxed,andwhenanyof them predominate.*'  And 
iF/ere  thcfc  juices  chymicalJy  examined  by  one  whoknows  how  to  volatilize  fix'd 
bodies,  and  to  fix  volatile  ones  ;  *tis  probable,  many  things  relating  to  the  na- 
ture ofthe  humours,  and  the  ways  of  fweetening,  fharpening,  andotherwifeal- 
tcrîng  them,  with  the  importance  of  fuch  an  altération,   may  be  difcovered. 
Nor  might  it  be  unferviceable  to  extend  this  examinationto  thenoxious  iuices  of 
diftempered  bodies  ;  as  the  phlegm  expeâorated  from  unfound  lungs,  the  flimy 
•  excrétions  in  a  lientery,  or  the  fluid  that  diftends  the  abdomen  in  a  dropfy  5 
which  latter  I  found  of  a  différent  nature  from  either  water  or  urine  ;  for  it 
VFOuld  keep  long  without  putrefying;  and  upon  evaporation  oyer  a  geptle  fire,  • 
when  frefh,  it  firfl:  grew  ropy,  then  fizy,  and  at  laft  glutinous. 

Thus,  in  order  to  examine  the  ftone  of  the  hui:nan  bladder,    I  carefuUy  o-  «.       ^    . 
pened  two  that  had  been  eut  out  by  a  lithotomift,  and  found  each  of  them  to  in^hebumam 
con/îfl  of  fevcral  coats,that  fucceflîvely  involved  each  other,like  thofe  of  anoni-  bloiider^  chy- 
on  :  and  the  famé  I  fince  obferved  in  a  large  Aone  taken  out  of  an  ox's  gall.  ^îfalfy  ex^- 
They  were  nearly  as  hard  as  common  ftones,  tho*  they  differed  from  each  other  ^''''^^ 
therein.  In  one  of  them  we  found  an  intermediate  coat,  differing  in  colour  from 
the  two  contiguous  ones.  Some  of  the  coats  were  the  length  of  a  barley-ç;orn  in 
thicknefs  ;  and  tho*  they  clofely  adhered  to  each  other,   they  were  aftually  as 
wcllas  vifiblyiêparable.  In  the  centreof  one  of  them,  we  found  a  fmall  fpft  oval 
ftone,  fo  loofè  that  we  picked  itout,  and  prefervedit  as  a  r^ity.    After  this, 
they  were  lincly  p6wdered,and  put  into  a  fmall  glafs  retort,  ftronglycoated  ;  and 
ïuting  a  receivcr  thereto,  two  ouncesandahalf,  the  whole  weight  of  the  ftones, 
being  diftiJled  for  fomehoursîn  a  nakedfire,afibrdedalarge  quantityof  volatile 
fsltj  and  a  reddilh  fpirit,  which  in  the  receiver  coagulated  into  fait.  Upon  fe- 
nai^ring  the  rcOcls,  we  found,in  the  ncck  ofthe  receiver,a  little  dark-coloured 
MTol.I.  F  oil. 
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bil,  but  much  more  in  thc  neck  of  the  retort,  incorporated  with  a  good  deal 
of  volatile  fait,  of  a  fcent  and  a  tafte  not  uidike  thofe  of  thc  fait  of  unfermcnt- 
ed  urine.  Tht  Capurtnortuumy  a  light  coal-black  powder,  appeared  like  fine 
foot,  and  weighed  about  fix  drams  ;  which  Ihewed  that  above  two  thirds  of 
the  ftones,  being  volatile,  had,  in  a  clofe  veffel,  been  forced  by  diftillation 
from  the  terrcftrial  parts  thereof  ;  while  the  Caput  mortuum  remained  fixcd  e- 
nough  to  give  a  fufpicion  that  ît  contained  a  heavy  oil  :  calcining  it,  there- 
fore,  we  reduced  it  to  about  two  drams  of  an  infipid  white  calx  ;  which  did 
not  fall  afundcr,  like  lime,  when  caft  into  watcr, 

From  this  example  it  Ihouldfecm  no  greaterror  in  the  foUowcrs  oîParacel^ 
^'^^t^al  *^.y«J,tofay  that  arfenical,vitriolic,aluminous,  and  other  mîneral-like  fubftances, 
rjj/ww'^  are  generatcd  in  humanbodies.  We  find  ftony  concrétions  not  only  in  the  bo- 
human  Mies,  dies  of  men,  but  of  fucking  children.  The  heat,  it  is  true,  isnot  violent  hcrej 
but  why  Ihould  thatalone  be  fuppofed  the  efficient  of  ail  the  changes  our  ali- 
ment undei^oes,  when  there  are  diffolvents,  ferments,  ftrainers,  and  other 
powerful  agents  fiicceffively  working  upon  it  ?  A  very  eminent  perfon  toki 
me,  that  in  the  fits  of  an  odd  diftemper,  Ihe  fometimes  vomited  up  fo  fharp 
and  frettirg  a  matter,  that  it  burnt  her  throat,  in  its  paflage,  like  fcalding 
water  ;  ftained  the  filvcr  veffels  it  was  receivcd  în,  and  evcn  worked  upon 
them  like  a  corrbfîvc  menftruum.  And  an  intelligent  gentleman,  alfo,  late- 
ly  complained  to  me,  that  in  the  fits  of  a  ftrange  diftemper  he  laboured  un- 
der,  he  frequently  obfervcd  thac  part  of  his  pillow  along  which  his  breath  paf- 
-fed,  was  thereby  blackcd  ovcr,  as  if  it  had  been  held  in  the  fmoke  of  a  firc, 
We  might  hère  oWîervc,  that  the  famé  water  which  in  paffing  thro*  a  vîne  or 
an  apricot  tree,  becomcs  fwcct  fruit,  in  the  lemmon  or  barberry-trec  is  con- 
verted  into  a  liquor  ablé  to  corrode  pearl  and  coral,  like  fpirit  of  vitriol.  Nay, 
crédible  writers  affirm,  that  a  certain  Indian  fruit  will  immediately  corrode  and 
•Wafte  fhe  fteel  inftrumcnt  *tis  eut  with,  if  its  juice  remain  upon  it  ;  as  we  ièe 
Tome  of  dur  apples  and  pcars  will  foon  black  the  blades  of  knivcs.     I  havc 
•  caufed  a  Ràftânculus  to  increafe  confiderably  in  wcight  and  bulk,  by  adlowing 
its  root  nothing  but  &ir  water.    And  as  this  plant  is  reckoned  poifonous,  and 
^hen  extemallyapplied,  capable  ofraifmg  bliftersj  why  may  not  fuch  aliment 
ks  tontains  ftiany  parts  more  iaiftivc  than  water,  receive  from  feveral  concurring 
caûfes  fuch  an  altération  ina  hùman  bddy,  as  to  render  it  like  foffil  faits,  or  o- 
ther  minerais  ?  Do  we  not  fce  cancers,  ulcers,  and  iharp  humours  gpncrated  in 
the  body,  deftruétively  imitate  the  opérations  of  arfenic  and  corrofive  faits? 
The  intufion  of  anrimony  hardly  more  ftimulates  nature  to  difburthen  hcr 
fcif  by  the  mouth  and  ÂtmSy  than  doth  fometimes  a  fretting  humour  ;  as  that 
which^aufes  the  Choiera  morbus^  or  othçr  more  violent  diftempers. 

And  that  aliments  fhould  thuB  degenerate  in  diftempered  bodies,  îslefs  ftrange 
than'diat  watéf  Ihould  be  changed  irito  an  hot  veficatory  fubftance  %  tho*  to  Icf- 
fen  the  wondcr,  Ican  fay^that  fromafingle  pound  of  common  bread,  Ihave 
obtâîncd  many  ourtces  of  a  menftniùm,  which  will  pperate  upon  bodies  more 
'  compaft  than  folid  minerais,  or  glafs  it  fclf  i  and  théat  too  naore  ftron^ly  than 
could  be  cxpeéted  from  Aquafortis.  Thefe  thinçs  are  mentioned  to  mtimate 
how  chymical  experiments  tiright  be  ufefiiUy  applied  to  illuftrate  pathoI<^,d* 
âier  by  imitating,  artificially>  fuch  kindsof  morbific  matter  as  are  fometimes 
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foundinthe-body;  orby  refolvîngthatwhichisthcreingcnerated,  todifcovcr 
its  nature.  Not  that  I  think  chymical  expcrimcnts  alonc  fuflkient  to  cxplain 
thcdoôrinc  of  digeftion,  or  difeafes;  it  wouldbcdifficultfrom  hencctofliçw 
hem  nutrition  îs  performed  -,  or  how  the  feeding  only  on  vegctables  fhouldplen* 
tifuUy  ftcjck  the  bloods^nd  ur.inewith  a  volatile  fulphuccousfalt;  for  plants  doa't 
yield  it  by  diftillation.  Much  harder  would  it  befrom  chymical.  principies  X0 
a^xxMint  for  the  hereditary  propagation  of  difeafes;  or  to  ihew  howmadaefs,an(j[ 
fome  other  diftempers,  which  appear  not  vifibly  taafFeâ:  the  org^i^  whofe 
fiinâions  they  pervert,  fhould  not  only  prove  hereditary,  but  lurk  for  many 
years  m  the  body ,  before  they  ipanifeft  themfel  vcs  ;  and  Ibraetimes  defcend  fron) 
granà-fathertogrand-chiId,flcippingtheinterniediateibn.  Ifày,  therefôre,  that 
vujgar  chymiftry  cannotfolveall  thcpathological  phenomcna,  thtfthç  t;rueki2i4 
may  aflîft  in  many  cafés;  and  fçme  feem  ineipîicable  without  ît.  Let  me  add, 
that  a  thorough  knowledge  of  the  nature  of  ferments  and  ferngiehtationswouldv 

E'  ibly,  conduce  tothe  fblutionofmany  phenomenaof  diieaies,  which,  per- 
will  never  be  underftood  by  any  other  means.  There  may,  'tis  true,  be 
^cfccncics,and,  perham,periodicaIIy,  in  the  blood  and  other  juices, with- 
out a  propcr  fermentation*  Foras,  at  the  décline  of  coughs,  the  phlegm  no  long- 
crftroBgly  adheresto  the  veflfelsof  the  lungs;  fo  other  humours^ eitherbygrow- 
ing  more  fluid,  or  the  blood  becoming  iitter  to  diffî>lve  them,  nuy  circulate 
herewith,  and  thereby  occafion  preternatural  beats  ;  whether  thro*  an  indiipoli- 
tîon  to  incorporate  with  it,  by  altering  its  texture,  difturbing  its  motion,  pre- 
venting  its  duerari&âion,  obftruâring  the  finer  canals,  caufing  extravafation^, 
or  aay  other  means*.  Experiment  nas  Ihewn  diere  are  li(^uors  wherewith  if 
jniikyOiJyOreven  waterbemixed,  a  remarkableheat  will  immediately  enfue.  Ançl 
I  hâve  made  u/c  of  a  menftruum,  wherein  flefh  will,  in  a  few  minutes,  excite 
an  lieat  fcarce  tolerable  to  him  who  holds  the  containing  glafs  in  his  hands.  Nor 
isthistheeffeâ  of  a  true  fermentation,  butrather  of  the  difhirbed  motion  of  the 
partides  of  the  menftruum  j  wherein  the  nature  of  heat  feems  chiefly  to  confia:. 

But  a  naturalift  may  not  only  thus  illuftrate  pathologyas  a  chymift,but  al-  jtuitmqtinii 
ib  as  an  anatomift.  The  difleâionoffound  brutes  may  promotethe  diicovery  of/»  aàvmuê 
the  corrdponding  parts  in  human  bodies  ;  and  the  anatomy  of  morbid  beafts  P^^ol^* 
often  ^ves  light  as  to  the  feats  and  caufes  of  difeafes  in  men.     'Tis  certain, 
pathology  has  been  greatly  improvcd  by  the  diligence  of  the  modems  in  dif- 
îeéking  of  morbid  human  bodies,  and  thereby  difcovering  the  feat  and  effèéls 
of  the  peccant  matter  thatproved  deflruâîve.  And  the  knowledge  gained  hère- 
by  may  be  augmented  or  iliuftrated  by  makins  the  like  obfervations  on  brutes. 
Thus,  by  a  £^mical  analyfis  of  the  blood  of  Iheep,  deer,  &r.  its  phlegm,  fpi« 
rit,  lait,  and  od  are  found  very  like  thofe  obtained  in  human  blood^  and  in  the 
bodies  of  feveral  otho"  animais,  worms,  impofthumes,  and  the  like,  &em  ma* 
nifeftly  to  arjfe  front  the  famé  caufes,  they  do  in  us.  And 'tis  very  remarkable 
that  conûderable  quantities  of  grafs  hâve  been  found  in  the  Affera  arteria  of 
cattlc^  when  they  were  opened^  and  chyle  in  the  veins  (^  men.    'Twas  thro* 

*  AJSmidtduo»  ùe  canfes  and  iymptoms  oTlat  an  enhaation  of  that  termi  and  BilUift 
fevosfimaalcBtorof  thebloûd,  tho*  wluit  chatlwhole  doéfarw  of  fever»,  may  wdl  be  confia 
kntoris,  Jke  no  wher^  that  I  nncmberp  fiilly  J  dèr*d  ai  a  coinamt  i^cm  this  nfefU  hitt^ 
dfdana.    Tliit  rsAfe  my»  thcnfinr,  fervel 
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wantoFfuch  knowled^e  xHxMHelmmtzSkrtçà  thc  ftone  to  be  a  difeafe  peculiarta 
man.  There  are  alfo  difeafes, for  the  caufe  whereof,  the  compreflîon  o'  (Irufbion 
or  irritation  of  fome  nerve,  the  diftenfion  of  fpme  vcin,  or  an  obftru6ted  circu- 
lation of  the  blood  in  fome  part»  are  afligned;  in  which  cafés  we  majr  fafely^ 
venture  to  make  an  experiment  in  brutes  thus  affedted,  in  order  ta  mew  the 
truth  or  fâllhood  of  the  fuppofition,  and  eftablifh  a  juft  method  of  cure. 

A  very  tall  and  well-fet  gentleman,  aged  about  24  years,  had  his  flcull  bro* 
ken  in  feveral  places,  by  a  fall  from  his  horfe;  and  being  a  perfon  of  a  good 
eftate,  feveral  chirurgeons  attended  him  in  the  courfe  of  his  ficknefs  ;  during 
which,  he  was  feveral  times  trepann'd,  and  had  feveral  pièces  of  his  fkuU  taken 
jh  hemipU-  ^^»  which  left  great  chafms,  as  I  hâve  feen,  between  the  remaînîng  parts.  Wîth- 
gtuy  9ceafion'i  in  about  three  days  after  his  fall,  this  gentleman  was  feized  with  a  dead  palfey 
%  a  fmall    on  his  rîght  fîde,  tho*  it  did  not  equally  affeâ:  his  arm  and  leg  ;   the  ufe  of  thc 
^'"T^^    latter  being  fometimes  fuddenly  reftor*d  to  him  in  fome  meafure,  and  after  a 
uf^M^f^M,  while  almoft  as  fuddenly  loft:  but  his  arm  and  head  were  conftantly  paralytî- 
nater.  cal,  being  whoUy  deprived  of  motion;  his  arm  having  fo  little  lenle,  that  ît 

would  fometimes  lie  under  his  body  without  his  feeling  it.  But  if  his  hand 
were  prick*d  with  a  pin,  he  couldtake  notice  of  it.  This  palfey  contînued  du- 
ring almoft  the  whole  time  of  thc  cure,  which  lafted  24  weeks.  And  when  the 
chirurgeons  were  ^ing  toclofe  uphis  head,  as  having  no  more  to  do;  one  of 
diem,  who  was  an  ingenious  man,  oppofed  ail  the  reft,alledging,  that,  if  they 
did  no  more,  the  gentleman  would  lead  an  ufclefs  and  very  melancholy  lîfc  ; 
and  that  he  was  confident,  the  palfey  was  fomeway  or  otheroccafîon'd  by  the 
fall,  which  had  left  fomething  in  the  head  that  they  hàd  not  yet  difcovcr'd. 
And  the  gentleman  himfelf  agrecing  to  the  motion,  his  head  was  further  laid 
open  i  and  at  length,  under  a  pièce  of  proud  flefh,  they  found,  with  much  ado, 
a  fplinter  of  a  bOi-e,  that  bore  hard  upon  the  dura  mater^  and  was  not  pulPd 
away  without  a  great  hemorrhagç,  and  fuch  a  ftretch  of  the  parts,  as  made  the 
patient  think  his  brain  it  felf  was  tearing  out.  But  this  was  foon  remedîcd, 
aiid  his  wound  fecurely  heal*d  up;  and  he  is  now  a  ftrong  healthy  man,  and 
finds  no  inconvenience  by  having  fo  broad  and  various  a  Callus  înftead  of  thc 
(kulU  exccpt  that  he  is  a  little  liable  to  take  cold  in  his  head.  But  the  mémo- 
rable circumftances,  for  the  fake  of  which  I  mention  this  hiftory,  were  thefe. 
I . The  bone  laft  taken  out  was  lefs  than  half  the  nail  of  one*s  finger,and  almoft 
as  thin  5  being  in  fize  and  fhape  like  the  fcale  of  a  fifh  ;  tho*  it  did  not  in  his 
head  lie  flat,  but  bore  hard  upon  tht  Jura  mater.  2.  He,  in  lefs  than  fivc  houfs 
after  this  bone  was  taken  out,  found  himiclf  able  to  move  his  little  fînger  5 
and  (tho*  this  happenM  in  the  evening)  he  was  thc  next  momîngable  to  movc 
ail  his  fingers,  and  wiihin  two  or  three  days  after,  to  lift  up  his  arm  :  by 
which  it  feemed  manifcft,  that  fo  little  a  body  as  the  fplinter,  produc*d,  in  \o 
robuft  a  perfon,  a  palfey  of  the  whole  fide  it  lay  on.  For  he  found  no  relief 
till  the  hone  was jpuli'd  out,  that  is,  till  long  after  the  chirurgeons  had  bcen  by 
degrecs  eating  on  the  proud  flelh  that  grew  about  ît.  3.  Remembring  the  im- 
portant controverfy  among  modem  phyficians  and  anatomifts,  about  nutrition 
by  the  nerves,  I  inquired  whether  he  did  not  find  a  wafting  in  the  limbs  of 
his  body  that  wereafFeded?  He  told  me,  that  when  hc  began  to  bcparalytic, 
the  iide  afteded,  greatly  wafted  by  degrecs^  and  that  the  paraly  tic  1^  was  yerv 
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oiQch  atenuattd  ;  but  the  arm  and  hand  much  more  ;  feeming  nothing  but  a 
fyfiem  of  bones,  witbthe  fkin  pafted  on  them;  that  upon  the  removal  of  the' 
bony  (plintcr,  the  confumption  of  the  part  alfo  began  to  leffen  ;  and  that  in 
no  very  long  time,  hîs  leg  and  arm  recover'd  their  proper  dîmenfîons.  And 
1  lately  law  the  reftor'd  arm  well  plump'd  up  with  mufculous  flefh,  tho*  the 
weatherwereexceeding  cold.  He  furthcr  told  ftie,  that  he  found  no  différence 
between  the  limbs  that  had  been  paralytic,  and  the  others  ^  except  that  they 
wouJdgrow  Iboner^  and  morefenfibly  cold  in  fharp  or  frofty  weathcr. 

This  gentleman  affured  me,  that  during  the  courfe  of  his  cure,  he  was  al- 
moft  cvery  fécond  day  let  blood  ;  that  he  wanted  not  an  appetite  ;  that  for 
♦hc  moft  part,  he  flept  indifierendy  v  and  laftly,  that  upon  fo  great  a  hurt^ 
be  did  not  vomit,  nor  had  afterwards  any  convuUions. 

To  proceed,  there  is  a  whole  clals  of  difeafes  produced  by  poifons,  to- 
wards  obcaininK  a  kno  s  ledge  whereof,  experîments  upon  brutes  mîght  great- 
Ij  conduce  ;  for  altho*  fome  things  may  be  poifonous  to  man,  that  are  not 
Ib  to  other  animais,  £sf  vice  verfa  ;  yet,  as  the  greateft  number  of  poifons  af2. 
feâboth  equally,  the  exhibition  of  them  to  brutes  will  afford  good  opportu- 
nîties  for  obfcrving  their  effefts.  •  Thus  a  dog,  I  remember,  bore  a  quantity 
of  opium  fufficient  to  kill  feveral  men  \  and  a  cat  runmad  upon  having  a 
large  dofè  of  ît  given  her. 

1  am  convînced  by  experîments,  that  vipers  are  poifonous  only  by  their  bîte> 
wh;:ncï\Tagjcd  *;  and  that  the  immédiate  application  and  continuance  of  a  hot 
îron  toihe  wound  they  then  make,  will  prevent  the  ilî  confequence  thereof. 

This  I  my  felf  tried  in  a  man,  who,  for  a  reward,  provoked  a  black  viper,  Experîments 
and  iufièred  himfclf  to  be  bitten  by  it  \  upon  which  the  injured  part  inftantly  to  he  maàtuf- 
f  vcJed  ;  but  having  applieda  heated  knife  as  near  the  wound  as  he  could  en-***^*/''»  ^ 
dure  it,  for  lo  or  12  minutes,  the  fwelling  did  not  increafe,  and  the  ^^^^^^-^^"^'^ifi^ 
ceived  no  farcher  harm.  f  I  could  wifli  more  experîments  were  made  about  ani/  tZir  an- 
poifons,  ro  détermine  whether  their  opérations  appear*d  more  fudden  by  be«  tiàotes. 
ing  reccivM  at  the  mouth  ;  by  beîng  applîed  externally  •,  or  by  wounding  par- 
ticular  veffjls  with  inftrumenLS  iîp:  the  rein.     For,  I  remember  to  hâve  feen 
fome  Indian  poifons,  wiiofe  noxious  efficacy  was  affirm'd  to  appear  at  diffé- 
rent dîftances  of  time,  and  to  prove  difFerently  mortal^  according  as  the  ar- 
Fow  ir.feded  therewith  open*d  a  capillary  or  a  larger  vein  ;  or  wounded  a  part 
that  lay  near  or  remote  from  the  he'art.     This,  indeed,  I  hâve  not  tried,  fo 
don't  dépend  upon.     Olearius  alfo,  in  his  travels^  tells  us  of  a  venomous  in- 
fcd  in  Perjia^  by  the  natives  called  Encureckj  which  he  fuppofes  a  kind  of 
tarantula,  that  neither  ftings  nor  bites  \  but  lettingfallhisvenom  like  a  drop 


^  The  poifrn crbfifts  îa  an a6laal  Hquor, con- 
taU*d  in  peculiâr  Lags  which  in  aboac  thequaa- 
tity  of  adrop,  ia  lorcibly  iiamitted  ïn  the  bite. 
Thk  Tcoomous  liquor  view*d  thro^  a  micro- 
fcope  afmears  to  be  a  oarcel  of  Imall  rigîd  faits 
htiOdy  ilaating  in  a  Huid,  which  when  extra- 
y^àttd,  foon  (hootd  into  cryâals,  incredibly 
finall  and  fharp  s  with  fomething  like  little 
knoo  up  and  down  thereia.  Sa  hksiA  of  taifinu 
P-9»4f>M7- 


f  But  thk  renedy  fai]ed  M.  Caréu,  and  îs 
not  fo  certain  as  the  TÎper-fiit,  robbM  into  the 
woond  foon  Hfcer  it  it  receivèd»  Dr.  MgaJ  foc- 
cefsfiiUy  made  the  experiment  with  tt  twice, 
upon  dogs  ;  and  *ti8  the  principal  thing  whereon 
the  Viper- catchen  rely,  when  they  are  hîtten* 
See  Mead*i  Effets  m  Ph/oiu.  £d.  2.  p.  279  %o. 
For  more  experîments  made  with  Tipen»  $## 
PMo/.  frunfmff.  Not  B;*  p.  5c»  60. 
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of  water,  it  immedîately  caufes  infuffêrablc  pain  in  the  part,  and  foon  after- 
wards  fo  profound  a  fleep,  as  only  one  rcmedy  can  raife  from,  and  that  is  to 
cruih  one  of  thofe  créatures  upon  the  part  aircâed.  Thefe  iafeéts,  never- 
thelels,  are  eat  by  the  fheep  of  that  country  without  any  hurt.  I  know  alfo, 
by  fad  expérience,  what  an  external  application  of  CantbariiescKVk  do.  (W- 
ingoace  occafion  for  a  large  veflcatory  in  my  neck,  Cémtharides  were  put  in- 
to  it  as  an  ingrédient,  without  my  knowledge  ;  which  waked  me  in  a  few 
faours  after  the  application,  with  an  exîceflîve  torment  abeut  the  neck  of  my 
bladder  ;  but  I  foon  relieved  my  felf  by  drinking  ncw  milk,  well  fweecen'd 
with  fugar-candy  *. 

I  may  herc  mention  fome  late  experimcnts  made  to  ihow  the  effeâs  of  lis 
quid  poifons  conveyed  immediately  into  the  blood  ;  and  particularly  that  iâ« 
mous  one  of  Mr.  Cbriftapher  Wren^  who  contrived  a  ncw  way  (^injeâing 
thero.  I  procured  a  large  dog,  into  the  vein  of  whofe  hinder  leg  we  con- 
vcy'd,  by  a  fyringe,  a  fmall  dofe  of  a  warm  folution  of  opium  in  fack.  The 
eâeâs  whereof  became  manifeft  as  foon  as  we  cou*d  loofe  the  dog  from  the 
codds  wherewkh  his  feet  were  tied  ;  forhe  immediately  began  to  nodandreel 
as^  he  walk'di  whereupon,  to  prefcrvc  his  lire,  I  ordered  him  to  be  kept  awake 
by  whîpping,  which  after  fometime  broughthimtohîmfelf  ;  fo  thathe  foon 
grew  fat  upon  it  f ,  The  famé  gentleman,  at  another  time,  injeded  in  the  famc 
manner  about  two  ounces  of  Vinum  benediUumy  which  operated  fo  violentJy 
that  it  foon  killed  the  dog. 

I  afterwards  wifli'd,  that  not  only  deleterîous  drugs,  but  theîr  antidotes, 
ftrongKquid  cordiale,  and  alteratives,  mightlikewife  be  injeéted,  in  a  large 
dofe  :  and  was  told  it  had  been  fuccefsfully  tried  with  diuretics  :t.  I  aJfo  pro- 

E**  d  that  the  famé  experiments  might  hc  made  upon  malefifcârors  ;  and  not 
afterwards  a  foreign  ambaflador,  refiding  in  Londan^  inform'd  me  that  he 
îd  fome  Vinum  benediSum  to  be  thus  injecbed  into  an  inferior  fervant  of 
his,  who  had  dcferved  the  gallows  ;  but  the  fcllow  feinting,  orpretending  to 
&int,  as  they  were  about  it,  occafion'd  them  to  defift.    It  might  likewjfe  be 

of 


*  The  common  remedy  in  this  café,  and 
which  may  itot  impropeiiy  be  callM  thefjpedfic 
Ibr  k»  is  a  ftrong  (olati^B  of  giim-arahîc  m  wa> 
ter»  fwceten*d  and  drank  pmtty  freeJy. 

f  Dr.  Mtad  fbrccd  inco  the  (lomach  of  a 
fmall  dog,  aboat  half  a  dram  of  crude  opiam 
difiblred  tn  boiling  water.  Thi«  the  dog  qoick- 
ly  vomited  up»  but  afterwards  the  Do6lor  made 
him  take,  and  retatn  3  or  4  fiich  dofes  in  about 
an  hour^s  time  1  when  the  dog  began  (a  flcep, 
bat  prefendy  ilarted  up  wiih  «>nval£oBt«  fàl 
into  oniverul  trcmblti^»  loft  the  ufe  of  his 
hind'^legs,  which  pre&ntly  |;rew  ftifF;  thtn,  on 
a  faddcn  hit  lioibs  grew  limber,  and  he  died. 
Being  opened»  the  ftomafih  was  foand  wonder- 
fully  diUeoded»  and  (bmewhat  inflamed,  The 
pylorus  wa»  coacnâed»  the  blood-vfflèb  of  the 


brain  very  ftiU,  with  a  lump  of  < 
in  one  part  of  it.  Effkys  9u  Pêîfitu,  p-  15  a,  153. 
'X  Dr.  Fritnd  made  the  following  experi- 
mentSt  with  a  view  to  fliew  the  manifeft  alte* 
rations  that  différent  medicinet  would  caniè  ia 
the  blood. 

I.  Haviae  injeâed  into  the  jognlar  vein  of  a 
dog,  {lifs  of  the  panaceaof  opiom»  the  dôg  ex* 
pired  in  4  minutes  1  no  ftiffhels  appearing  in  his 
limbs.  Upon  opening  the  Vemi  emva  and  de- 
fcending  trunk  of  the  Jkrta^  the  Uood  flow*d 
ottt  ejoeedingly  thin  and  bright  1  the  longs  ap» 
peared  red,  and  moch  dlft^ded.  The  blood 
was  wonderfully  fluid  in  the  heart;  and  the  tcb* 
trides  thereof  were  as  free  ftom  any  ooegolnm» 
a$  if  they  had  been  waih*d  with  hoc  water. 

s.  fis 
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ef  fevice  in  phyfic  to  transfufc  the  blood  of  one  animal  into  another  ;  and 

widi  this  vicw  'twcre  proper  to  obferve,  whethcr  by  transfufing  of  blood,  the  ^/JJJ^]^^^^^ 

dîrix>fitioa  of  individual  animais  of  tRe  famé  kind,  may  not  bc  much  altered  :  o/th^hi^^^ 

as  ammalt. 


%,  Six  diams  of  LêKdgn  laudanum,  being  dif- 
Ibivéd  in  cûmainoii  water,  and  given  to  anocher 
dogi  hcwas  prcfcndy  aftcr,  fmcd  with  trcm- 
Wmg»  aad  conTiilfioDs,  which  were  followed  by 
a  pfodigîoiis  fiOivacion.  In  a  qnarter  of  an  kour 
Û^  doe  ^âcd«  Being  open*d,  chère  was  found 
in  hîa  ftomach  and  guts,  a  milky  macter  nici- 
snately  mîxM  anddngM  with  the  laudanum.  The 
nrteries  and  mns  were  remarkably  diftended, 
and  the  blood,  ail  over  the  body»  was  incredi- 
bly  rare  and  thin. 

3.  Two  oonces  of  fpirît  of  winc  were  in- 
jeâed  into  the  jagular  vein  of  a  dog  ;  and  his 
body  beine  opened  in  hali  a  qoarter  ot  an  hour 
aftcr,  the  blood  in  al!  the  veinsand  arteries  was 
foond  ftrongly  ooncreud  into  dots  >  but  more 
fb  in  the  Tentrides  of  the  heart, 

4.  Six  diams  of  fpirit  of  ial-armoniac,  pre- 
pai«d  with  qoick-lime,  beiog  injeâed  into  tlie 
ugolar  vcin  of  a  dog  ;  he  was,  within  a  quaiter 
oT an  ^ooT,  oonvolied  over  his  whole  body. 
Tbe  crorai  veia  being  firft  open*d,  and  next 
the  jqgohtf  i  the  V.ood  (hat  ran  ont  was  very 
flaid  and  thin,  fmdt  ibong  of  the  orinous 
ipirit,  and  appcared  fuU  of  bubblesof  air.  Soon 
àlker  h3Llf  an  oonce  more  of  the  fpirit  was  in- 
jeôed,  the  dog  eirpired.  His  thorax  being  o- 
pen'd»ilielaQgs  «ppearM  eaceeding  red,aodasic 
^were  inilam'd;  «nd  the  blood  in  ail  the  arteries, 
and  Teins,  and  al(b  in  the  heart,  was  vailly  thin 
aad  mrified  ;  only  in  the  d^cending  trunk  of  the 
Frmm  eawh  from  the  liver  to  the  heart,  *twa6 
ioamà  tkick  aadoompaâ;  as  when  *tis  extra- 
vaiatod,  and  a  lictle  cooled.  This  doubtleis, 
kapocncdg  becadê  that  whilft  the  fpirit  was 
coitinoally  prmird  from  the  jugular  imo  the 
right  aoride  ol  the  hearc,  the  blood  in  the  de- 
icending  /Vm  ca^a  couM  not  corné  to  thfe 
heart  ;  ^  that  beîng  there  detained  and  ftagnani;, 
it  feqoir*d  ftKh  a  ooaiiftence. 

ç.  An  oonce  and  half  of  a  Arong  decoâion  of 
the  Permwam  bark  was,  likewife»  injeéted  intb 
the  ittgoiar  vein  of  a  dog.  In  a  qoarter  ^i 
an  hour»  he  was  taken  with  a  flroog  anU 
fréquent  pnlfationof  the  heart,  aad  afterwards 
with  convolfive  twitchings.  Half  an  ounce 
(  being  injeâed,  he  diâ  convulfed.     From 


the  heart,  but  little  in  the  left,  and  that  (xif^d' 
ently  fluid.  It  alfo  run  fluld  and  more  rare  than 
initsnatural  ftace,  from  tl.ef^Mr«  ^r/^r  and  the 
jugular. 

6.  At  nine  o*  dock  in  the  moming,  two 
onnces  of  Lowerh  chalybeate  tinôure  were  givcn 
to  a  dog  ;  and  little  change  appeared  in  him  ;  on- 
ly he  llflggerM  as  îf  he  were  dronk:  at  12  o* 
dock  he  lwaUow*dan  oance  of  fteel,  prepared 
with  fdphur,  mix*d  up  in  butter  :  aiid  at  three 
in  the  afternoon  the  dofe  was  repeated  :  at  6 
two  ounces  more  of  lower*s  tin£ture  were  in- 
jeéled  into  the  jugukr  vein,  Upon  which  he 
prefently  began  to  refpire  ftrongly,  and  his  heart 
beating  violently  for  an  hour  after.  Whea 
dead,  his  abdomen  was  opened,  the  periftal- 
tic  motion  of  the  inteftines  was  obferved  to 
continue  for  a  long  tîme.  A  mafs  of  chalybeate 
msftter  fbund  in  the  llomaeh  ;  ali  thegms^  Itheir 
internai  coats  appearing  tinged  of  an  iroa  co- 
lour  :  the  blood-vefiêls  and  the  laéhaib  were 
greatly  diftended.  Prom  the  iliac  vefn,  when  cot, 
there  flow'd  a  liquid  bloodi  a»  if  the  dog  had  been 
alive  :  and  from  the  heart,  where  wounded,  tt 
fprung  out  with  a  force,  and  appeared  eKceeditfg 
rare  and  red.  At  iz  o*clock  alargequahtityi^ 
blood  appeaVd  yet  iluid  -in  the  heart,  and  the 
canals  belonging  to  it  ;  but  it  was  Ids  fluid  than 
in  the  former  experiment. 

7 .  A  dog  bdng  made  to  take  a  dram  of  corrcr- 
live  fttblimate,  was,  in  a  qaatter  of  an  hour,  fel- 
zed  with  a  vomiting  and  violent  convulfîonsi 
and  in  an  hoar*s  time  it  made  bim  pqrge;  and  he 
died.  His  abdomeb  beingopened,  ail  the  vifcera 
appeared  exceeding  red,  and  in  many  places  in- 
Bam*d;  a  very  large  quantity  t>f  lextravafat^ 
blood  lying  about  the  pancréas,  fo  that  the  glands 
thereof  appeared  diflinû,  asif  they  had  been  fe- 
parated  from  one  another.  The  canals,  alfo,  were 
io  diftended  that'the  ûnall  veiTels,  which  ran 
between  the  coats  of  the  veins  and  arteries,  were 
vifible.  The  kidneys  and  fpleen  were  filled 
with  a  liquid  blood.  The  lungs  appeared  jté 
and  turgid  ;  and  a  very  large  quantity  of  totally 
fluid  blood  was  found  in  the  heart;  and  the  famé 
(brt  iflîied  from  ail  the  veins  and  arteries. 

8.  An  ounce  and  half  of  the  fpirît  of  vîtnoU 


bfight  Jiqttid 

img  opened  on  ihe  d^v  following,  the  lungs  ap- 

"Vcaiedexoeedias    ^^  ^^  ^^S.^^ >  ^^^^  ^^^^ 
'     '     npaâcd  ia  tha  rig^  ventride  of 


Ihc  cimal4UwlaxiJbry  vein,  when  opened,  there  being  injc^ted  into  the  jtignlar  vein  of  a  dog  j 
ikvw'd  a  brâht  Jiqu^d  blood.    The  thorax  be-   he  was  loon  taken  with  a  dimculty  in  his  re- 


fpiration  ;    and  with  the  «imoft  labour  of  hi» 
lungs,  died  ccnvulfcd.    The  blood  in  his  veins 

was 
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as  whether  a  fierce  dog,  by  being  quite  new  ftocked  with  thc  blood  of  a  comt- 
ardly  dog,  may  not  become  more  tame^  and  vice  verfa. 

Whether  immediately  upon  unbinding  a  dog,  replenilhcd  with  adventî- 
tîous  blood,  he  will  know  and  fawn  upon  his  mafter  ;  and  do  the  like  cuîlo- 
mary  things  as  before  ?  And  whether  he  will  do  fuch  things  better  or  woric, 
fome  time  after  the  opération. 

Whether  the  peculiarities  of  dogs,  will  eîther  be  aboliflied,  or  împaired  by 
transfufion?  As  whether  the  blood  of  a  maftifF,  being  frequently  transftifed  in- 
to  a  blood- hound,  or  a  fpaniel,  will  not  préjudice  them  in  point  offccnt? 

Whether  acquired  habits  will  be  deftroyed  or  impaired  by  thiç  expcriment? 
As  whether  a  dog  taught  to  fetch  and  carry,  to  fet,  &ff.  will,  after  fréquent 
and  faU  recruits  of  the  blood  of  dogs,  unfit  for  thofc  excrcifes,  be  as  good  at 
them  as  before  ? 


was  foand  véy  thick  and  greatly  concreted  ;  butl 
fo  unequally,  that  much  of  che  ferum  feemMj 
uncoagulated.  A  thick  grumous  matter  fîUM 
the  ventriçles  of  the  heart,  almoft  like  a  pol v- 
pus;  black  blood  Aagaated  in  the  langs,  and  a 
part,  being  extravafated,  adhered  to  fomeof  the 
lobes  thereof.  The  lame  fpirit  of  vitriol,  being 
injeâed  into  a  dog«  which  a  little  before  had 
taken  two  ounces  of  liquid  laudanum^  turned 
his  blood  exceeding  liquid,  part  of  which  was 
juft  before  let  out  from  a  vein,  grumous. 

Q.  A  little  dog  having  by  iojcffion  reccived  in- 
to his  jugular  vein  two  fcruples  of  Saccharum 
Saturnin  difTolved  in  half  an  ounce  of  the  de- 
coâion  of  pomeeranate  (hells  ;  the  motion  of 
iiis  heart  prefently  began  to  languifh  ;  his  re* 
ipiration  became  hardand  difficult;  and  convul- 
uons  feizing  him,  he  died  in  five  minutes.    The 

.  jugular  and  iliac  veins  being  opened^  blood  if- 
fued  out  thereof»  that  was  parti/  fluid,  and  part- 
ly. grumous  and  thick  concreted,  fomething 
like  an  oil  floating  upon  it,  which  in  tafte  re- 
fembled  Saccharum  Saturni,  The  blood  in  the 
aorta  was  fo  concreted,  that  it  was  almoft  îl- 
brous.  The  lungs  were  full  of  coagulated 
blood,  and  in  fome  places  infiaroed.  The  blood 
in  the  heart  was  îo  concreted.  that  it  feemed  to 
grow  to  .the  pillars  of  its  ventrides. 

lo.  Half  a  dram  of  dragon's  blood,  dKTolved 
in  warm  water,  being,  at  twice,  injefled  into 
the  jugular  vefn  of  a  large  dog  ;  the  motion  of 

..his   heart,  and  his  refpiration  were  more  fre- 

guent,  ànd  afterwards,  without  any  ill  fy mptom, 
e  fuddenly  fell  down  dead.  Soon  after,  the 
mufcles  of  his  thorax  were  fo  convulfed,  that 
they  appeared  both  to  the  fight  and  touch  alter- 
natcly  to  contradl  and  relax  thcmfelvcs.  The 
jugular  vein  being  opened  towards  the  head, 
a  frothy  blood  came  out.  almoflone  half  whereof 
was  clotted.  That  in  the  iliac  vein  was  wholiy 
concreted  into  a  folid  mafs  ;  folne  fmall  portions 
of  it  appearing  as  compadl  as  if  the  cavity  of 
thc  vein  had  ^n  inje^ed  full  of  wax.    The 


fmall  veflêls  which  run  thro'  the  extemal  coat 
of  the  kidneys,  were  very  vifible  :  the  longs 
appeared  turnM  with  concreted  blood  ;  and  the 
heart  was  greatly  diftended  with  fome,  that,  în 
the  right  ventride,  was  as  thick  as  gelly  i  but 
more  folid  in  the  left. 

II.  Two  ounces  ofvinegar,  thrown  into  the 
jugular  vein  of  a  dog,  only  caufed  hb  heart  to 
beat  more  freouent  ;  two  ounces  more  made  his 
refpiration  dimcult  and  troubleforoe;  but  this 
went  ofF  upon  lecting  out  a  large  quantity  of 
blood,  which  appeared  fomewhat  clotted,  from 
the  iliac  attery.  The  (âme  dofe  being  again  in- 
je^ed,  the  dog  expired.  A  very  thick  maily 
blood  came  from  the  iliac  vein  when  opened  ; 
in  the  other  veins,  and  in  the  arterîes,  *twas 
lightly  concreted  ;  but  in  the  heart,  and  efpeci- 
ally  in  the  left  ventricle  thereof,  fome  part  of  it 
was  ilrongly  coagulated. 

12»  Half  an  ounce  of  Spir.  Salis  Dulc.  înjeâ- 
ed,  after  the  famé  manner,  into  anotherdog;  his 
refpiration  thereby  became  ilrong  and  high  ;  bot 
by  degrees  it  funk  fo  &ft,  that  the  dog  died 
before  the  injection  was  finifhed.  The  blood 
appeared  greatly  concreted  în  a*l  the  veins  and 
arceries.  The  lungs  were  inflamed,  the  heart 
filled,  and,  asit  were diilended  with  blood;  fo 
that  four  ounces  were  taken  from  the  right  ven- 
tricle, concreted  like  a  gelly.  In  the  left  there 
was  little,  but  ilrongly  coagulated  ;  and  in  the 
aorta  *twas  like  a  poTyjpus. 

13.  Half  a  dram  of  fait  of  fleel,  diflblved  îd 
two  ounces  of  water,  and  injeâed  into  the  ju- 
gular vein  of  a  dog.  gave  him  a  palpitation  of 
the  heart,  and  a  very  ereat  difficulty  of  refpira- 
tion ;  opon  which  he  died.  The  blood  in  the 
iliac  vem  was  not  concreted,  bot  a  Kttle  clotted. 
In  the  heart  and  aoru  it  was  fomewhat  coagu- 
lated, but  lefs  than  in  other  experiments.  Friend 
Emmenolog,  p.  167,  171.  180—183.  For  more 
experiments  of  this  kind,  made  upon  anerial  and 
vénal  blood,  and  upon  the  ferum»  Su  PUcairwy 
Elcmtnt,  Mtd,  p.  28—- 3  3* 
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Whcther  any  confiderablé  change  îs  to  be  obfef ved  in  the  pulfe,  the  urine, 
or  othcr  excrément  of  the  r€C<;iving  animal,  or  in  the  quantity  of  his  infen- 
ùble  tranfpirationf 

Whcther,  thcother  dogbeing  full  fed  at  fuch  a  diftapGC  of  tina,eJbpfoce  tl^ 
opération,  that  the  mafs  of  blood  may  be  fuppofed  to  abpund  with  chyle,  fihe  . 
receiviiig  dog,  being  hungry  before,  wilJ  lofe  hî.sappetite  more,   thah  if  fhç 
emittent  dog's  blood  hadnoc  been  fo  chylous?  Andhow  long,  upo^  opening 
a  vein  of  a  dog,  the  admitted  blopd  will  be  found  to  retaia  chyle  ? 

Whcther  a  dMj  may  be  kept  alive  without  eating^  by  frequently  injefting 
the  chyle  of  another,  taken  frefhly  from  the  réceptacle,  înto  the  veîns? 

Whcther  a  dog  that  is  fick  of  fome  difeafe,  chiefly  imputed  to  the  /riafs  of 
blood,  may  be  cured  by  cxchaiiging  it  for  that  of  a  fçiind  dog  ?  And  whether 
a  fbund  doc  may  receîve  fuch  difcafes  from  the  blood  of  a  fick  dog,  as  arenot 
othcrwifeoT  an  infeâious  nature  ? 

What  will  be  the  efFeft  of  frequently  ftocking  an  old  and  feeble  dog  with 
the  blood  of  young  ones,  as  to  livelinefs,  dulnefs,  drowfinefs,  6f^. 

Whether  a  fmall  young  dog,  by  being  often  frefh  ftocked  with  the  bloocj 
of  a  young  dog  of  a  larger  kind,  will  grow  biggerthah  the  ordinary  fize  of 
his  own  kind  ? 

Whcther  any  medicated  liquors  may  beinjedted,  togçtherwîth  the  bloodp 
into  a  dog  ?  And  in  café  there  may,  whether  will  there  be  any  confiderablé 
différence *found,  between  the  feparationsmade  on  this  occafion,  and  thofe, 
which  would  be  made,  if  fuch  medicated  liquors  had  been  injefted,  with 
fome  other  vehiclc,  or  alone,  or  taken  in  ^t  the  mouth  ? 

Whcfhcr  a  purging  medicine  given  to  the  other  dog,  a  while  before  the  0- 
peration,  the  receiving  dog  will  be  thereby  purged,  and  how  ? 

Whcther  the  opération  may  be  fuccefsfuUy  praftifed,  in  café  the  înjedled 
blood  be  that  of  an  animal  of  another  fpecies,  as  of  a  calf  into  a  dog,  &r.  and 
of  a  cold  animal,  as  of  a  filh,  frog,  or  tortoife,  into  the  veffels  of  a  hot  ani- 
mal, and  ince  verfa  ? 

Whether  the^cokmr  of  the  haïr  or  feathers  of  the  receiving  animal,  by  the 
irequcndy  repëâtii)g  this  opération,  will  be  changed  into  that  of  the  other  î 

Whether  by  frequently  transfufîng  into  the  famé  dog,  the  blood  of  fome 
animal  of  another  fpecies,  fomething  further  and  more  tending  toa  degreeof 
change  of  fpecies,  may  be  eâfeAed,  at  leaft  in  limilar  animais,  as  fpaniels  and 
ièttingdogs,  /r^  grey-hounds,  and  ordinary  grey-hounds,  £sf^  / 

Whether  the  transfufion  may  be  praftifed  upon  pregnant  bitches,  at  Icaft 
at  certain  tîmcs  of  their  gravidation  ?  And  what  cffcét  will  it  hâve  upon 
the  whelps  •  ? 


*  Fffoiti  {cfeni  experiments  of  die  transfufion 
of  the  blood,  mentioned  ia  Ûk^FbHoJopbicafTranf- 
mâiiiSt  ït  «ppcars,  that  the  blood  of  young  crea- 
tmes,  adnurted  into  old  ones,  makes  them,  as 
kmaeyMagwûn.  And  the  principal  advantage 
hichendeained^lfofflcexperifflento  û  the  know- 

VoiTl.  G  SECT^ 


ledge  that  one  aninaal  may  live  with  the  blood  of 
another;  and  that  thofe  animais,  which  want 
blood,  or  faave  it  diftempered»  may  be  fapplied 
with  a  fufficient  quantity  of  fudias  is  good  from 
othex  animais. 
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S  E  c  T.  m. 


The  advan"  rT^HO*  the  femciotîcal  part  of  phyfic  feems  lefs  capable  than  any  of  recei- 
^"^l'fhthi   A     vî'^g  împrovements  from  natural  philofophy  ;  yet  by  giving  light  to 
^otte/emeiO"  anatomy  and  pathologjr,  'twill  enable  a  phyfician  thebetter  to  form  a  judg- 
iicalpart  of  ment  upon  the  conftitutions  of  his  patients,  and  the  fymptoms  of  their  difeafes. 
vuMcim.       For  certainly,  to  be  acquainted  wîth  the  folids  and  fluîds  of  the  body,   îs  the 
beft  qualification  for  this  purpofe.     A  naturalift,  alfo,  by  împroving  the 
curative  part  of  medicine,    may  alter  the  duration,  feverity,   and  event  of 
diftenipers;  for  the  common  prediâionsof  phyficiansare  built  upon  the  pre- 
fent  eftablifti'd  remédies,  and  a  dogmatîcal   method  of  cure  :  whereas,  if 
generous  and  powerfiil  medîcines  were  difcover*d,  they  need  not  fo  often, 
in  acute  cafés,  wait  for  a  crifis  to  inftruft  them  *  ;   and  the  threatnîng  fymp- 
toms of  chronical  diftempers  would  prefently  prove  fallacîous. 
Ti&^Peruvian      When  the  Peruvian   bark  was  fcarce  heard  of  among  us,    I  recom- 
mended  it  to  feveral  of  my  friends  afflifted  with  quartans,   in   the  moft 
unfavourable  feafon  bf  the  year  ;  and  under  fuch  dîfadvantageous  circum- 
fiances,  that  their  phyficians  only  hopes  depended  upon  better  conjundhires  ; 

Îret,  to  the  furprîze  of  them  ail,  it  never  failed.  Some,  indeed,  fufFered  re- 
apfes,  but  they  were  again  relieved  by  repeating  the  medicine;  f<2thatmany 
cminent  phyficians,  moved  by  thêfe  examples,  gave  into  the  ufe  of  it,  and 
were  never  deceived  thereby-f .  And  granting  relapfes  do  happen,  yet  it  is 
very  ferviceable  to  procure  a  refpite,  wherein  a  phyfician  may  hâve  recourfe 
toother  remédies  ;  tho*  the  bark  is  every  way  fufficient  in  a  prudent  hand  that 
knows  how  to  aflîfl:  it  by  gentle  pui^tivcs^.  I  cannot,  therefore,  but  won- 
der  it  has  never  been  tried  in  other  difeafes  ;  for  *tis  highly  probable  that  a 
medicine  able  to  prevail  againft  fo  obftinate  a  diftemper  as  a  quartan,  wherein 
many  of  the  moft  confiderable  parts  of  the  bodyare  afiï^ed,  fhould  be  incffec- 
tual  in  others  §,  But  whether  this  remedy  expels  the  morbific  mattcr,  or  alters 


hark  recom* 
mended  for 


*  Thîs  ta  an  afeful  hint  to  pbyficians  :  to  wait 
for  a  criiU  it  leaving  the  diftemper  to  itfelf  ;  to 
promote  it,  is  determining  the  £ate  of  the 
patient  the  fooner;  but  to  prevent  it,  where  this 
can  be  done  with  fafety,  is  the  thing  we  ought 
principally  to  endeavour. 

+  Tis  a  curious  obTenration  of  Dr.  FreinJ, 
that  phyficians  unjoftly  complain  of  the  uncer- 
Cain  effeâs  of  remédies  ;  and  that  the  fâult  they 
attribate  to  the  medicine,  is  in  truth  their  own. 
For  he  ihews  that  the  diffèrent  opération  of  re- 
médies arife  not  from  a  changie  of  virtue  in  the 
médicament,  which  continues  always  the  famé, 
but  from  the  différent  ftate  of  the  body  wherein 
it  is  applied.  The  action  of  the  former,  fays  he, 
is  ever  fimilar  to  itfelf  ;  tho\  according  to  the 
différent  difpofition  of  the  body,  it  may  feem  to 
prodace  différent,  and,  perhaps,  contrai^  tfk^. 
Thos  the  famé  fire  will  foften  fome  things  and 
barden  others^  by  wEdng  in  the  &me  jnanncr  ;  and 


a  fever,  if  the  blood  be  thin,  will  raife  the  po](ê, 
bot  deprefs  it,  if  that  be  thick:  fteel,  if  the 
veffèls  will  fuffêr  a  farther  diftenfion,  opens  ob« 
ftruéUons,  but  increafes  them  if  the  Teflèls  will 
yxeld  no  more:  émettes  prove  cachartic  ifthefto- 
mach  be  ff roAg  ;  and  cathartics  prove  emetic  if 
that  be  weak  :  fudorifics  thin  the  blood,but  do  noc 
promote  fweat,  uniefs  the  cuticular  glands  be  fiee 
and  open,  (!fr.    See  Emmeno/cg,  p.  148- içç. 

X  This  method  is  now  gcnerally  praâiiêd 
with  happy  fuccefs;  and  we  are  obligea  to  Mr. 
Boj/i  for  fetting  it  on  foot. 

$  ]\^r.  Bayie  is  often  an  excellent  guide  to  phy- 
ficians, and  recommends  nothing  to  them  withont 
reafon.  This  advice,  aiib,  has  been  happily  put 
in  praftice  ;  and  the  bark  is  fuocefsfully  afed  as 
a  ftomachic,  an  aff ringent,  a  ftrcngthencr,  a  cofdi« 
al,  &r.  and  fttll  iêems  applicable  to  many  other 
porpofei» 
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its  texture,  fo  as  to  render  it  harmlefs  ;  orwhetheritafterwardsfecretlyproduccs 
any  noxious  cffcôs  in  the  body,  muft  be  a  work  of  time  to  difcover  *,  In 
the  mcanwhile,  if  Riverius  has  noc  flatter'dhis  Fcbrifugum^  thcre  will  be  no 
want  of  a  fafe  remedy  for  quartan  agues. 

Toproceed,  as  ftubborn  a  difcafe  as  is  that  of  the  king's-evil,  we  hâve  known 
ît  cur'd,  as  wc  faid  above,  by  a  Qightandeafy  remedy.  I  mightadd,  that  an 
cxperienced  chyniift,has  promîfed  tolhew  meaway  of  making  very  uncom- 
mo/i,  yet  rational  prediftions,  in  fome  abftrufe  difeafes,  by  examinîng  the 

f)aticn^s  urine.  But  as  fome  chymifts  hâve  written  extravagantly  upon  a 
ike  fubjeéb  ;  and  as  I  hâve  not  hitherto  feen  the  experiment,  I  dare  not  of- 
fer  this  as  an  inftance  of  what  I  am  endeavouring  to  fhew.  But  'tis  not  al- 
together  improbable  that  by  précipitation,  and  other  unufual  ways  of  exa- 
mining  the  urine,  made  by  the  famé  patient,  at  fcveral  tîmes  before,  during^ 
and  after  fome  great  altération  in  the  body  -,  many  difcoverîes,  particularly 
in  acute  dîfcafes,  may  be  made,  efpecially,  if  other  excréments  of  the  famé 
patient  be  at  the  famé  time  chymically  examin'd. 

That  queftion,concerning  the  curablenefs  of  ail  difeafes,  might  eafily  be  de-  7i»  man^  dîf^ 
termin'd,  by  obferving'tis  one  thing  to  alk,  "  whether  ail  difeafes  be  curable,**  eafes  efteemed 
and  a  différent  one  "  whether  allperfons  are  recoverable  j**  for  a  difeafc  may  ^^^'^rabU. 
be  incurable,  either  in  its  own  nature,  or  by  accident  :  that  is,  either  *tis  in- 
curable in  cvery  patient,  or  the  circumftances  of  a  patient  may  render  it  fo. 
No  foWowcr  of  Paracelfus  wou*d  affirm  every  difeafe  to  be  curable  in  every 
patient  -,  nor  would  a  moderate  Galenift  affert  that  the  goût,  the  dropfy,  and 
the  ftonc,  are  univerfally  incurable. 

*Tis  true^  I  cannot  but  condemn  the  vain-glory  of  Paracelfus^  and  hîs  foUowers  ; 
yet  I  think  mankind  oblîged  to  the  chymifts  for  giving  us  hopes  of  performing 
greater  cures  than  were  before  thcir  trials  attempted.  For,  till  the  world  wasa- 
waken'd  by  many  promifes,  and  fome  great  performances  ofAmoldus  de  Villa^ 
navaj  Paracelfus^  Rulandus^Severinus^2LnàHeltnont^  phyficians  made  veryfree 
wîth  the  Word  incurable  ;  and  wou'd  rather  detraft  from  nature  and  art,  thancon* 
fefs  that  both,  in con junftion,  could  perform  more  than  ord  in xry  medicines.  And, 
I  fear,  there  are  ftill  too  many,who,  tho*they  will  not openlyfay,  certain  difeafes 
are  incurable  ;  yet  wou'd  undervalue,  if  not  déride  him,  who  fhould  attempt 
to  cure  patients  affliéled  with  them.  So  that  I  amapt  to  think  manymen  hâve 
been  fuffered  to  die,  whofe  li ves  might  hâve  been  faved,  wou*d  phyficians  hâve 
attempted  to  fave  them.  *Twere,  therefore,  doing  no  fmall  fervice  to  mankind 
to  make  a  colleftion  of  the  cures  of  fuch  perfons  as  hâve  recovered  after  being 
pronounced  incurable  by  the  doftors,  to  prevent  them,  for  the  future,  from  fa- 
thering  theîr  own  ignorance  upon  the  weaknefs  of  nature-,  and  pretending  to  the 
world  that  the  art  of  phyfic  muft  fail  with  their  fkill.  Nor  fliou'd  the  cures  of  na- 
ture be  omitted  in  fuch  a  catalogue,  becaufe  they  Ihew  what  may,  poflîbly,  be 
doneby  natural  means,  to  evacuate  the  morbificmatter,  or  chance  its  nature;  or 
eliehowfâr  the  tone  ofapart,  orftrengthofthebody,maybevitiatedorimpair*d 

*  le  bas  hitherto  proved  a  fafe  and  admirable  |  any  dregs»  or  ill  eflRsâs  behind  i^  as  wm  long 
medictne,  in  prudent  hands  ;  and  is  ftill  a  noble  1  the  oat-cry  agûnft  it. 
ipeofic  in  interflûtÛDg  f<svcn>  without  l«aving| 
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whilft  ît  remaîns  capable  of  Ibme  reftîtution.  Dr.  Harvey  told  me,  that  **  a 
**  patient  of  hîs  was  perfeôly  cur*d  of  a  confirm'd  cataraft,  by  the  ufe  of 
*'  phyfîc  that  promisM  nofucn  effeft."  Thtltzrntà Petronius  alfo  mentions 
*'  a  vcnereal  patient,  who,  having  formerly  loft  the  fight  of  one  eye  by 
V  a  cataradl,  recover'd  it  by  the  ufe  of  the  raercurial  unftions  prefcribed  him 
*'  for  hîs  other  diftemper."  And  Mr.  HoUyer^  the  lithotomift,  gave  me 
an  accountof  "  a  maid,  who  hadfo  far  loft  the  fenfe  of  feeling  in  the  external 
"  parts  of  lier  body,  yetwithout  any  diminution  of  her  motion  ;  that,  tho' 
**  ne  defignedly  pinn'd  her  handkerchief  to  her  bare  neck,  fhe  would  walk 
*'  about  with  it  fo  fix'd,  unfenfible  of  what  had  been  done.  But  continu- 
*'  ing,  (added  he,)  a  long  time  in  the  hofpital,  uncur'd  ;  Dr.  Harvey^  out  of 
*'  curiofity,  vifited  her  ;  and,  fufpefting  the  café  to  be  hyfterîcal,  advifed  her 
*'  parents  to  marry  her  ;  whichbeing  done,  (he  was,  according  to  hîs  prediâi- 
**  on,  reliev'd  from  that  ftrange  diftemper." 

That,  in  acute  difeafes,  perfons  given  over  by  phyficians  may  recover,  none 
will  deny.  Celfus^.  himfelf,  fays,  "  it  ought  to  be  obferv'd,  in  acute  cales, 
^'  that  the  figns  of  life  and  deathare  very  fallacîous  •,**  and  HippocrateSy  that 
mafter  in  prognoftics,  allows  them  to  be  uncertaîn  ;  whence  the  Frencb  pro- 
verb,  "*tîs  better  to  be  fentenced  by  the  doftor,  than  the  judge."  Nay,  e- 
ven  in  chronical  difeafes,  where  events  ufually  anfwer  the  phyfician*s 
prognoftics;  there  are,  fometimes,  fuch  cures  perform*d,  as  may  encourage 
human  induftry,  and  prevent  a  fîck  man*s  friends  from  deferting  him,  while 
any  life  remains.  For  it  not  only  frequently  hap'pens,  that  perfons  given 
over  by  fome  phyficians,  are  curpd,  perhaps  more  fortunately  thari  IkilfuJJy^ 
by  others  j  but  thofe  whom  judicious  and  experienc'd  men  hâve  defpairM 
ôf,  thro*  the  fuppofed  incurablenefs  of  theîr  difeafe,  rather  than  their  per- 
fonal  condition,  hâve  been  recover*d  by  powerful  remédies.  And  of  fome 
fuçh  cures  I  am,  myfelf,  a  witnefs.  Among  other  accounts  I  hâve  re- 
ceivM  of  the  cures  of  cancers,  perform*d  by  Dr.  Harberfeldy  phyfician  to 
the  king  of  Bûhemia.j  I  cannotomit  that  upon  an  Englijb  womanj  above  fix- 
ty  years  old,  whom,  after  having  long  lain  in  an  holpital  in  Zealand^  with 
a  cancer'd  breaft,  he  perfeftly  cured  thereof,  in  the  Ipace  of  fîx  weeks,  by 
one  fingle  internai  remedy.  This  relation  was  made  me  by  perfons  of 
great  veracity  -,  the  one  a  phyfician,  an  eye-witnefs  of  the  cure  j  the  other 
t  childof  Cornélius  t>rebell^  who  not  only  faw  the  cure,  butknew  the  wo« 
çian  before  that  time,  and  was  the  perfon  who  brought  her  to  the  doftor. 
The  famé  perfons  inform'd  me,  that  the  medicine  was  a  chymical  liquor, 
which  being  given,  about  a  fpoonful  or  two  for  a  dofe,  workedfuddenly,  and 
brifkiy,  by  vomit  -,  fo  that  its  opération  ended  within  an  hour  or  lefs,  after 
it  was  taken.  Some  of  it  they  prefented  me  with  ;  and  finding  ît  to  taftelike 
vitriol,  I  fufpeft  that  to  be  its  chief  ingrédient.  They  farther  aflured  me, 
that  having  obtain*d  of  the  Doâor  a  large  quantityof  that  fpecific,  they  had 
thcrewith,  both  in  England^  and  elfewhere,  perform'd  furprizing  cures  in  the 
kingVevil.  And  an  eminent  gentleman  of  this  nation,  now  alive  and  healthy, 
was  cured  thereby  ;  tho*  the  king*8-evil  had  brought  his  arm  to  that  condition, 
that  thechirurgeons  appointedthe  time  for  his  amputation.  And,  by  the  internai 
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ufe  of  thc  lame  liquor,  they  profefs  thcmfelves  to  hâve  cur'd  nuny  extcrnal 
andinveterate  ulccrs.     But  thele  are  rather  chirurgical  than  phyfical  cures. 

The  fad  prognoftics  phylicians  ufually  make  of  dropfies,  particularly  the 
Afciies^  are  too  frequciKly  verified,  when  they  only  prefcribe  common  me- 
dtcines.  I  remember  a  happy  cure  of  this  diftemper  perform*d  by  a  Ger* 
mon  ph^fician,  of  whom  I  had  heard  a  great  commendacion  in  Kàllani.  I 
found  him,  in  many  refpefts,  a  modeft  man  ;  and  tho'  he  durft  not  promiie 
to  cure  fb  formidable  a  difeafe,  he  acknowledg'd  himfelf  poflefs'd  of  one  re-^ 
medy  which  had  never  hidicrto  fail*d  him-,  tho*try'd  uponperfons  of  dif- 
férent âges,  fexes,  and  conftitutions.  And  as  incurable  as  thc  radicated 
goût  îs  imagin'd,  efpecially  in  intemperate  perfons  ;  yet  I  knew  an  honeft 
merchant  in  Amfterdam^  who,  after  being  ib  long  tormented  with  it,  both  in 
his  hands  and  feet,  that  his  fits  would  confine  him  a  great  part  of  the 
year,  and  not  leave  him  without  hard  knots  in  his  joints,  was  cured  with  a 
^trj  fcw  dofès  of  a  powderand  tinélure,  not  only  of  his  pains,  but  gouty 
nodes  \  and  tho'  he  indulgM  himfelf  the  free  ufe  of  Rhenijh  wine,  he  has 
neirer  had  a  &t  fînce  that  urne,  which  is  ten  or  twelve  years  ago,  as  himfelf 
afiured  me. 

Horwr  far  a  fkill  in  chymîftry*,  and  other  parts  of  philofophy,  may  aflift  to  Tbeflone  in 
difcovermore  able  remédies  than  are  yetcurrentamong  us,  mightbefhewn  in  ^^'/H^Tf 
many  other  inftances;  but  I  chufc  to  infift  upon  that  of  the  ftone  m  thc  blad-  ^dinhhabU. 

der. 


♦  Chymiftry,  as  it  has  of  late  bccn  cnlriva- 
Ird,  WLf^€AT%  Bo  lefs  fervioeable  in  philofophy 
than  pk)fftc.  Aad  'lis  farprizing  to  iee  how  Sir 
Ifaac  NenvtoM  applies  it  to  the  nobleft  pur- 
pofes  in  natare.  Dr.  Friend^  in  his  chymical 
kâures,  has  undeitaken  to  give  amechanical 
accoant  of  the  Drincipal  opérations  of  this  arc. 
To  which  end,  ne  lays  it  down,  by  way  of  po- 
ftulatum»  that  ail  fimîlar  bodies  are  in  a  tripli- 
cate  ratio  of  jheir  homologous  fides  ;  and  if 
of  the  <ame  denficy,  that  their  weights  are  as  the 
cnbes,  bat  their  furfaces»  as  the  iquares  of  their 
diameters  ;  that  the  moments  of  bodies  are  in 
a  ratio,  compounded  of  their  quantity  of  mac- 
Cer  and  velocity  ;  that  if  a  body  be  fpecifîcaily 
heavier  than  a  fluid  wherein  it  is  immerfed,  it 
deicends  with  a  force  anfwerable  to  ics  excefs  of 
gravity  ;  bot  if  lighter  than  the  flaid,  it  af- 
cends  with  the  force  whereby  its  gravicy  is 
czceeded  by  that  of  the  fluid  ;  that  there  is  an 
attraâive  power  in  ail  the  parts  of  matter  which 
diffofes  itfe](  but  to  fmall  diftances  ;  being 
inngeil  at  the  point  of  contaél,  and  decreafing 
in  more  than  a  duplicate  ratio  of  che  diftar.ces; 
that  this  power  differs  with  the  various  tex- 
ture and  dcniity  of  the  particles,  and  is  greater 
on  one  fide  of  the  famé  parcicle  than  on  the 
other  ;  thaf  the  fmaller  the  panicles  are,  they 
approach  each  other  with  the  greater  velocity  » 
aad.   Ml/»  that  the  force»  by  which  parûdei 


C3here  among  themfelves,  proceeds  frotn  attrac- 
tion» and  is  varîouily  changed,  according  to 
their  various  degrees  of  contaâ.  By  means  of 
thefe  Lemmata,  which  are  proved  by  geome* 
trical  writers,  and,  particularly  by  Sir  Ifaac 
Newton  and  Dr.  Keilt  he  attempts  to  folve  the 
phenomena  firft  ofcalcination,  diftillation,  and 
lublimation,  which  he  fuppofes  to  be  analytical 
opérations  ;  and  ibcondly,  of  fermentation,  di« 
geftion,  extraâion,  précipitation,  and  cryilal- 
lization, which  he  treats  as  fy  nthecical.  In  the  fifft 
place,  when  the  Do£tor  foppofès  that  liqtre&âion 
happens  while  the  fiery  corpafcles  infinuaie 
themfeWes  bctween  thc  particles  of  bodies,  and 
disjoin  them,  fo  that  they  touch  each  other  in 
fewer  points  than  bcfbre  ;  as  appears  from  thc 
rarifa£tion  of  the  body  diÂ>lired  :  and  from  the 
diflFerent  cohefion  of  the  parts  of  bodies  he 
deduces  ail  the  variety  that  hapoens  in  liquéfac- 
tion. Calcination,  fays  the  Dottor,  is  the  ef&â 
of  liquefadHon  continued  ;  wherein  the  more 
volatile  Corpufcles  fly  off,  and  the  particles  of 
che  fire  enter  the  body  in  fnch  plenty»  and  in- 
timately  mix  themfelves  therewith,  thatitcaft 
no  longer  appear  in  the  form  of  a'  âuid  ;  and 
hcnce,  fays  he,  the  weight  of  the  calcin*d  bo- 
dy is  increafed.  And  vitrification,  according 
to  him,  is  no  more  than  a  greater  degree  of 
calcination  ;  as  common  glafs  is  made  by  a 
long  continued  fiiûos^  wmch  throws  off  the 
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der.  For  tho*  it  bc  almoft  univerfally  pronounc'd  incurable,  I  rcmember  the 
famous  Monardes^  treating  of  the  feed  of  a  Peruvian  plant,  call*d  ChalchooSy 
tells  us,  'tis  hîghly  efteem'd  by  the  inhabitants  of  the  country,  ^  whercin  it 
grows,  not  only  for  a  diuretic  but  a  lithontriptic,  "  of  which,  fays  he,  they 
**  produce  fo  many  inftances,  that  I  cannot  but  wonder  at  it."  And  the  lear- 
ned  Dr.  Gérard  Boot  had  a  famous  remedy  for  theftone,wherewith,  ashe  told 
me,  he  had  frequently  cured  it  in  the  kidneys  -,  but  that  in  the  bladder  he 
thought  impoflîble  to  be  diffolved  :  yet  a  little  before  his  death,  he  acknow- 
ledged  he  had  then  lately  done  it  to  one  Mr.  Moulin  -,  and  that  too  by  hiscon- 
liant  medicine,  the  diftill'd  water  ofarfmart,  which  he  accidentally  Icarnt 
from   a  country  Gentleman,  who  had^  cured  great  numbers  therewith. 

Being  fome  years  fînce  in  Irelandy  I  met  with  an  ancient  empiric,  famous 
for  cutting  for  the  ftone  in  the  bladder:  who  having  given  fome  good  proofs of 
his  Ikill  where  I  happen'd  to  be,  I  confulted  him  upon  a  fufpicion  I  long  had 
of  a  ftone  in  my  bladder  ;  but  he,  upon  fearch,  aflur'd  me  there  was  nonc  ; 
as  I  afterwards  found  it.  I  then  alked  him,  if  he  had  any  diflblvent  for  the 
ftone  i  he  anfwer*d,  he  could  cure  no  man  of  a  confirma  ftone,  without  the 
help  of  his  knife  5  butas  for  lumps  of  gravel,  not  firmly  cemented,  he  had  an 
internai  remedy,  by  which,  with  a  particular  way  of  cruftiing  them,  with  his 
fingcr,  from  without,  he  could  render  them  voidable  by  urine.  And  by  this 
means,  he  faid,  he  had  cur*d  a  citizen  of  Cork  of  a  large  ftone  ;  which,  upon 
inquiry,  I  found  to  be  true  ,  and  therefore  purchas'd  his  receipt. 

Cardan  relates,  that  in  histimc  there  travell'd  a  man  over  Lombardy^  who,  by 
a  certain  liquor,  fafely,  fpeedily,  and  certainly  cur*d  the  ftone  in  the  bladder: 
and  Lauremhergius\iz^  toX^ùiÇ^  world  how  he  cur'd  himfcîfof  the  famé  by 
MillepedeSy  &c.     And,  indeed,  the  beft  arguments  that  are  brought  to  Ihew 


lîghter,  and  more  drolFy  panides:  hence  the 
gravicy  of  the  glafs  exceeds  that  of  the  mate- 
rials  whereof  it  is  composM.  Secondly,  the 
Do6ior  afcribes  the  afcent  of  fiaids,  in  diiiillati- 
on,  to  their  diniînilhed  weight,  by  mcans  of 
rarifaâion  ;  and  the  impulle  of  the  Ere  ;  whîch 
ading  with  great  velocity,  may  raifc  very  hea- 
vy  ^articles.  Whence  the  timeof  élévation,  in 
bodies  diftiird,  is  in  a  compound  proportion, 
of  their  rarifaâion  and  fpecinc  gravjty.  Thus 
fpirits  of  winc,  of  fal-armoniac»  l^c,  being 
fpecifically  lighter»  and  more  fufceptible  of  ra- 
xifaélion,  afcend  eafler  by  the  famé  heat,  in 
diftillation  than  common  water  :  as  acid  fpirits, 
which  are  heavier  than  that«  reqoire  a  longer 
time  to  carry  them  into  the  receivcr.  The 
increafed  furface  of  the  rari£ed  particics,  will, 
ali'o,  greatly  contribate  to  their  afcent  in  diûil- 
lation,  bccaufe  this  expofes  them  the  more,  to 
the  aclion  of  the  fire.  Thirdly,  the  impelling 
force  of  the  £re,  is,  accoiding  to  the  Dodlor,  tht 
principal  caufe  of  the  élévation  of  the  parcs  of 
folid  bodies  in  fublimation.  Fourthly,  the  Doc 
tor  deânes  fermentation  to  be  an  inteftine  motion 
of  the  parts  of  bodies,  ariiing  from  folid;,  dif- 


folvin^  in  a  liquor,  or  menftruum;  and  this 
opération  he  divides  intodifToIution  and  ebulli. 
tion.  Difiblution  happens,  fays  he,  if  the  cor- 
pufcles  of  the  body  to  be'diiTolved,  attraâ  the 
particles  of  the  fluid,  more  drongly  than  they 
attraél  one  another;  in  the  meai!  time,  the  in- 
cluded  air,  being  rarified,  breaks  out,  and  caa- 
fes  an  ebullition,  and  the  motion  increaflng,  a 
heat  enfuc5.  Fifthly,  the  Dodlor  accoants  for 
digeflion.  in  the  famé  manner»  by  the  attraélion 
of  the  particles  ;  only,  that  in  this,  there  is  heat 
made  ufeof.  Sixth  1y»  he  fays,  that  précipitation 
arifcs,  if  a  liquor  of  alefs  fpecific  gravi ty  being 
pourM  into  a  menilruum  of  agreater,  leiTens  the 
gravity  and  tenacity  of  its  parts,  fo  as  to  let  the 
particles,  which  are  now  fpecifically  heavier  than 
che  fluid,  fall  down  1  or  when  the  particles  of 
a  liquor  fpecifically  heavier  than  the  menftruum, 
carry  down  with  them,  when  pour*d  into  it,  ail 
the  folid  particles  floating  therein,  which  now 
!ie  at  thebottom  ;  being  fpecifically  heavier  than 
:he  mendruum.  In  the  laft  place,  the  Doôor 
tells  us,  that  cryflallization  is  immediately  and 
jntirely  performedby  theattraôionof  thefaline 
particics  concemM. 
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the  ftonc  to  be  incurable,  without  cutting,  feem  înconclufîvc.  If  appeal  be 
madc  tonumerous  fruitlefs  attcmpts,  theprecedîng  experîmcnts  may  be  op- 
pos'd  :  befides  which,  Horaiius  Augenius  tclls  us,  "  he  cur'J  a  youth  at  Romey 
"  who  was  goî'ng  to  be  eut  for  this  diftemper  ;  and  likewife  that  the  Jefuit^ 
"  who  confefs'd  him,  perfuadcd  him  to  ufe  Millepedes  y  having  experîenc'd 
**  their  cfficacy  both  upon  himfelf  and  others  :"  and,  indeed,  I  hâve  found 
them  to  be  hîghly  diurctic  and  aperitive. 

If  it  be  objeâed,  that  medicines  muft  lofe  their  virtue  before  they  can  reach 

the  bladder,   I  grant  this  is  commonly  true  :  yet  fome  medicines  do  retain 

their  nature  after  many  altérations  and  digeftions  j  as  turpentine,  afparagus, 

and  rhubarb,    manifeftly  affeft  the  urine.     Again  if  it  be  faid„  tho*a  liquor 

were  found  capable  of  dîflblving  the  ftone,  *twill  be  fo  corrofîve  as.  to  fret  the 

inreftines  or  bladder  i    I  anfwer,  that  vinegar  will  diflblve  crabs-eyes,  which 

llke  the  ftoncs  we  afe  Ipeakîng  of,  are  form'd  in  animal  bodies;  and  even  the 

more  folid  body  of  coral.     Thebare  juiceof  lemmonsand  barberries  readily 

diflblves  both  pearl  and  coral.  What  Paracel/us  2ind  Helmont^  indeed,  relate  of 

their  Alkabeft^  wherewith  they  prepared  their  fpecific  againft  the  ftone,   and 

pretended  to  reduce  ail  ftones,  minerais,   £s?r.    into  infîpid  water  ;    I  require 

rarther  évidence  for  before  I  believe  :  yet  a  chymift,  who  often  advifed  with 

me  about  preparing  this  liquor,  profecuted  the  bufînefs  fo  fer,  as  to  bring  me 

a  liquor  I  was  furpriz'd  at  ;  for  it  not  only  diffolv*d  common  fulphur,   and 

brought  it  over  the  helm  ;  but  reducM  antimony  into  fweet  cryftals,  with  a 

few  whcreof,  to  the  aftonifhment  of  many,  Dr.  C  without  purge  or  vomit^ 

cur*d  Sir  C.  C,  of  a  very  radicated  and  deiperate  difeafe.     To  the  fécond  part 

of  the  objc&ion  it  may  be  replied  ;  did  we  know  and  confider  well,  how 

many  opérations  of  natural  bodies  dépend  upon  the  fuitablenefs  and  différence 

of  the  figures  of  their  parts,  and  the  pores  interfperfed  between  them  ;  the 

number  of  impofTibilities  wouW  not  appear  fo  great  as  they  now  do. 

That  it  is  very  poflîble  forone  body  to  a6t  uponanothcr,  without  aftîng,  in 
like  manner,  upon  différent  bodies,  feemingly  more  expos*d  to  that  aftion^ 
appcars  from  the  load -ftone,  which  attrafts  iron,  and  not  wood  or  ftraw.  And 
to  come  ncarer  our  café  j  quick-filver,  that  will  not  corrode  the  fkin,  nor  af- 
fcft  the  tongue  with  pungency,  readily  diffolves  the  compaft  body  of  gold, 
which  even  Aquafortis^  that  corrodes  ail  metals  befides,  will  not  touch  -,  and 
yet  quick-filver  will  not  diffolve  iron,  whilft  Aquafortis  înftantly  frets  it  a- 
fvmdtr'^.     So  that,  tho*  I  dare  not  believe  ail  that*s  affirmed  by  the  chymifts, 

as 
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*  As  to  die  manner  wherein  metals  are  dif 
feVed  by  a  menllrucm,  hear  the  great  Sir  Ifanc 
Nrsjottm.  **  WhcnJguafirtisp^ys  hc,  oripint 
"  of  vitriol,  pour^d  npon  iilings  of  irôn,  dilTolve.» 
*'  thefiiiogs  with  agréât  heat  and  ebullicion  ;  is 
**  not  this  heat  effedled  bv  a  violent  motion  of 
"  the  parts,  and  doe^  not  that  motion  argue,  that 
"  theacfd  pans  of  the  liqaorrufli  towards  the 
**  parts  of  the  métal  with  violence»  and  run  fbr- 
•*  C1U7  inta  its  pores»  *till  they  get  between  its 


*•  oatmoft  partîclest  and  the  main  roafs  of  the 
*  *  metaU  and  forroanding  thofe  parcicles,  loofen 
"  them  from  the  main  mafs,  and  fet  them  at 
•*  liberty  to  floatoflTinto  the  fluid  ?  And  whcn 
*'  the  acid  particles,  which,  alone,  would  diHil 
•«  with  an  eafjr  heat,  will  not  feparate  from  the 
"  partides  of  the  métal,  without  a  very  violent 
<<  heat,  does  not  this  confîrm  the  attraâion  be- 
"  tween them?— Whcn  Jjua/brth dïffo\v<» 
**  filver,  and  noc  gold»  and  Jqua  regia  dif- 
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•  as  to  their  hâvingmade,  or  feen,  infipid  diflbl vents  of  gold,  filver,  and  othcf 
compaâ:  bodies;   becaufe  Lhave  hitherto  been  unable  to  procure  them  ;  yet 
many  things  that  I  hâve  not  only  read,  but  heard  and  feen,  keep   me  from 
pofitively  denyîng  their  poffibility.     And  who  knows  but  that  art  or  nature 
may  afForda  liquor  whofe  parts  fhall  be  adapted  to  the  parts  of  a  human  cal- 
culus,  as  thofe  of  quick- filver  areto  the  pores  ofgold  ;  whilfl:  its  opération 
uponthe  bodyis  nogreaterthan  that  ofquick-fil ver  upon  iron?  Steep  an  egg 
in  ftrong  vinegar,  for  fome  days,  and  the  external  fnell  will  be  eaten  away, 
whilïl  the  thin  Ikin  contîguous  to  the  white  of  ît,  remains  entire  ;  the  opéra- 
tions of  diflbl  vents  muft,  therefore,  be  determinate  by  the  textures  of  the  bo- 
dies whereto  they  are  applied  :   fo  that  a  liquor  uncapable  of  corrodîng  a  hard 
and  folid  body,  may  be  unable  to  penetrate  a  foft  and  thin  one,  of  a  texture 
unfît  to  admit  the  particles  of  the.menftruum.     Another  thing  that  encourages 
me  in  this opinion,  is,  the  rthûonoï S ennert us ^  who  tells  us,  that  in  theyear 
1632,  "  his  friend  Dr.  I^ejler  inform'd  hîm,    there  then  lived  in  his  neigh- 
*'  bourhood,  a  man  of  Lorain^  call*d  Claudius^  about  58  years  old,  who  fre- 
•'  quently  devour'd  coals,  bones,  wood,  ftones,  glafs,  metals,  (ifr .  and  even  the 
"  moft  filthy  things  that  could  hz  ofFeredhim  i  of  which,  fays  the  Doftor,  a- 
**  mong  others,   I  was  an  eye-witnefs/*     Sennertus  adds,  "  that  not  hearing 
**  of  this  Claudius  for  fome  time,  he  fent  to  inquire  what  was  become  of  him, 
*'  when  the  Dodlor  return'd  aletter  from  the  minifier  of  the  place,  to  confirm 
*'  the  firft  account  ;  himfelf  declaring  the  man,  whom  he  had  long  hoped 
**  to  difleâ:,  was  yet  alive,  and  continued  to  devour  ail  things  as  formerly  j 
*'  tho*  his  teeth  being  nowblunted,  he  did  it  lefs  frequently ."  More  cxamples 
of  this  kind  we  meet  with  in  writers  of  good  crédit  :  Columbus^  particularly, 
records  one  of  a  glafs-eater,  mention'd,  alfo,  hy  Sennertus.  And,  not  long  fince, 
there  was,  hère  m  Englandj  a  privatefoldier  veryfamous  for  digefting ftones; 
with  whom  a  curious  perfon  purpofely  convers'd  for  a  day  together  -,    du- 
ring  which  he  obferv'd  him  to  eat  nothing  but  pretty  large  ftones  ;   and 
found  his  excrément  chiefly  confîfted  of  a  fandy  fubftance,  as  if  the  ftones 
he  devour'd  had  been  diflblv*d  in  his  body.      Thefe  cafés,  furcly,   prove, 
that    a  mcnftruum    not  fo   corrofive  as  to  fret  the  body,    may  diflblve 
ftones,   and  othcr  compaft  fubftances.     But  if  a  liquor,  preparcd  by  na- 
ture only,   can,  in  a  human   ftomach,  diflblve  that  great  variety  of  bo- 
dies above   mention'd  ;    why  may  not  a  menftruum,   produced  by   aflif- 
ting  and  heightning  nature  to  the  utmoft,    be  capable  of  diflbiving  (iib- 
ftances  of  différent  textures  ?  It  muft,  indeed,  be  acknowledged,  that  iucK 
common    menftma    as   diflblve  one*  body,   will   oftentimes   not  mcddle 
with  another  ;  which  may  proceed  rather  from  our  want  of  Ikill  to  pré- 
pare the  moft  powerful  menftruum,  than  any  impoflîbility  in  the  thing;  fo  that 


folves  gold,  and  not  filver,  may  ît  not  be  faid 
that  AftMi  fortis  is  fubtile  enough  to  penetrate 
gold  as  well  asfilver,  but  wants  the  attraûive 
Force  to  gtve  it  entrance  ;  and  that  A^a  regia 
is  fubtilc  enough  to  penetrate  iîl ver,  as  well  as 
gold,  but  wants  the  attraÛive  force  to  give  it 


**  entrance  ?  For  A^a  regia  is  nothing  elfe  than 
'*  Aqua  fortis  mixed  with  fome  fpirit  of  fait,  or 
'<  withfal-armoniac;  and  even  common  ûiltdif- 
"  folved  in  Aqua  fortis»  enables  the  menfiruum 
*«  to  diflToIvegold,  tho'  the  fait  be  a  giofs  body.** 
Newton.  Oftic,  p.  3 52, 35S. 
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1  don*t  fcc  why  a  mcnftruum  may  not  be  obtain'd  whofe  variety  of  parts,  fi* 
gures,  and  motions,  might  gain  it  admiflion  into  différent  bodies.  Thus, 
tho*  jfqua  regia  difTolves  gold,  but  not  filver,  and  Aquafortis  diflblves  filvcr, 
but  not  gold  ;  yet  quick-filver  will  diffolve  both  gold  and  filver,  coppcr, 
tin,  and  lead  *.' 

And  becaufethis  fuppofition,  thatpenetrating  menftrua  are  proportîonably 
corrofive,  îs  apt  to  ftop  the  inquiries  of  judicious  men,  Ican  aflure  them,  that 
from  common  nôufhold-brcad,  as  was  formcrly  hinted,  Ihavc,  by  a  gentleheat, 
obcain'd  a  fpirît,  which,  when  rcôified,  would  operate  on  the  hardeft  bodies 
fb  far,  as  in  a  fhort  time  and  without  fire,  to  extraâ:  a  fl:rong  tinâure  from 
coral,  blood-ftone,  unpowder'd  granats,  and,  even,  the  hardeft  of  bodies  next 
to  diamonds,  rubies.  And  that  thefe  high  tinéhires  did  not  proceed  from  a 
change  of  colour  in  the  menftruum,  I  convinced  my  felf  by  obferving  that  it 
would,  fi-om  fome  minerais,  force  a  deeper  colour  than  from  others;  and  that, 
wfaen  kept  feparate,  it  continued  clear  and  limpid  for  many  months. 

fiutlt  may  be  farther  objeéted,  that  **  what  diflblves  the  ftone  in  theblad- 
**  der  of  one  man,  may  not  do  the  famé  in  that  of  another;  **  I  reply,  this 
has  never  been  proved  ;  and  were  it  true,  as  the  fpecifics  for  agues,  fluxes, 
and  the  like,  are  juftly  prized,  tho*  their  efFefts  be  not  equally  ftrong  in  ail 
patients  ;  'twill  be  worth  knowing  that  the  ftone  is  not,  in  its  own  nature, 
an  incurable  difeafe  :  and  it  woula  well  reward  any  man's  induftry  to  relieve 
cven  a  few  from  its  torture. 

This  diftcmpcr  I  the  rather  chofe  to  infift  upon,  becaufe  *tis  generalJy 
thought  abfolutely  incurable  by  internai  remédies,  in  any  fubjeô  whatever  : 
but  having  dwelt  too  long  upon  ît,  I  defer  confidering  the  dropfy,  and 
ibme  others  that  commonly  ftand  in  the  catalogue  of  incurable  diieafes.  I 
fhall  only  add,  that  altho*  Helmont  and  Paraceljus^  by  the  fliortnefs  of 
their  own  lives,  feem  to  give  teftimony  againft  themfelves  ;  yet  they  ccr- 
tainly  invented  fome  extraordinary  medicines  ;  fuch,  for  inftance,  were  their 
laudanums  :  yet  none  of  them  were  comparable  to  the  préparations  of  Butler.  BatlerV 
This  man,  as  Helmont  relates,  "  had  a  fmall  ftone,  which  being  flightly  plung*d  ^'*''- 
**  into  oil,  or  almond-milk,  communicated  fuch  a  fanative  virtue  thereto,  that 
*'  a  fpoonful  of  the  former  cur*d  a  Francifcan  Friar  of  a  dangerous  eryfipelas  in 
**  the  arm,  in  the  fpace  of  an  hour  ;  and  oae  drop  of  the  latter  applîed,  in 
^^  his  prefcnce*,  to  a  woman's  head,  immediately  relicv'd  her  from  an  intolérable 
*'  Hemicrania^  and  tho*  flie  had  been  for  fixteen  years  afHi<Sted  therewith,  it  re- 
*'  turn'd  not,  to  his  knowledge,  in  fcveral  years/*  Hc  adds  almoft  as  ftrange 
a  cure  perform'd,  in  one  nighi*s  time,  upon  a  fcrvant  of  his  wife,  by  anoint- 
ing  the  part  affeûed,  with  four  drops  of  the  famc  oil.     Nay  farther,  he  tells 

*  *Twill,  according  to  the  late  Mr.  Hawks-    tvireen  ft  (quare  inch  of  (heet-brafs,    and  22c 


bect  by  no  means  account  for  the  fufpenfion  of 
heavy  folid  bodks  in  lighter  fluids,  that  the 
Iblid  gains  a  iaige  qoantity  of  furface»  bv  being 
divided  into  minute  parts  therein  ;  whicn  h  the 
coouBon  way  of  accounting  for  thb  phenome- 
non.  For  he  fi>und»  by  experiments»  that  the 
difeieace  berween  an  onnce  of  folid  gla(s,  and 


fquare  inches,  that  is,  an  equal  welght  of  tinfel 
iamina^  weigh'd  in  water,  is  vaftly  too  fniall 
fbr  this  parpofe.  He»  thereibre,  condudes»  that 
làe  faftencation  of  mecals,  and  other  fubftancest 
heavier  injheeii  than  the  iluids,  which  diflblve 
them»  are  xept  fioating  therein  by  the  prin« 
cipleoi   attraction*    Uawk^i%  Ejcferimentsi 


us. 


t&e  fêmeqasuuîty  reduced  to  fine  powdcr;  be- 1  p.  231—236. 
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us,  "  that  the  rtiafter  of  the  g4afs-houfeatyf»/w^r;p,  being  grown  enormoufly 
**  fat,  was  foonreduced  to  a  moderate  fize,  hj  nimbly  licking,  wîth  thetip 
"  of  his  tongue,  a  fmall  fragment  of  the  ftone,  once  every  morning.'*  To 
thefe  he  fubjoins  other  ftrange  ftorîes,  whîch  tho'  I  cannot  bclieve,  yet  cir- 
cuhiftariccs  will  not  let  me  rcjeft.  A  gentleman  in  France  was  reported  to 
poffefs  fome  portion  ofthis  ftone,  and  to  hâve  cured  many  inveterate  difeafes, 
by  fuffering  the  patients  to  lick  it  ;  and  my  friend.  Sir  Kenllm  Digby^  who 
was  then  in  that  country,  could  not,  upon  inquiry,  find  this  report  to  be  fa- 
bulous.  Befides,  Helmont  not  only  relates  thefe  cures  as  an  eye-witncfs,  but 
fays,  that  once  fufpeéting  the  virtue  of  this  oil,  he  anointed  it  on  the  right 
arm  and  ancles  of  his  wife,  who  had,  for  many  months,  been  affliéted  with 
fevere  pains  in  the  former,  and  veîy  great  tumours  in  the  latter  ;  whereupon 
motion  was  immediately  reftored  to  her  arm  ;  ail  the  fwelling  of  her  legs 
and  feet  difappear'd;  and  (he  continued  healthftil  for  nineteen  years  after- 
wards.  And  this  relation,  (he  herfelf,  long  after  the  death  of  her  hufband, 
confirm'd  to  our  friend  Dr.  C.  Thefe  particulars  receive  confirmation  from 
two  remarkable  circumftançes  :  for  firft,  Helmont  is  the  more  to  be  credited 
hère,  bccaufe  he  mentions  cures  not  perform'd  by  himfelf,  but  by  a  fécond 
perfon,  and  that  too,  with  remédies  unknown  to  him  ;  fecondly,  our  fà- 
mous  countryman,  Dr.  Higgins^  who  lived  familiarly  in  the  famé  houfe  with 
Butler j  gives  a  ftrange  atteftation  to  his  fecrets. 

But  whatever  be  thought  of  Helmont^s  relations,  we  hâve  reafon  enough  to 
concludc,  that  the  power  of  nature  and  art  may  reach  much  farthcr  than  many 
diftruftfiil,  not  to  fay,  indolent  men  hâve  imagin*d  ;  and,  therefore,  the  prog- 
noftics,  cven  of  celebrated  wrîters,  are  not  to  be  relied  on,  whcn  they  aflert 
that  particular  difeafes,  or  particular  patients,  are  abfolutely  incurable.  The 
folid  advice  of  that  judicious  author  Celftts^  deferves  a  greater  regard  :  **  where 
•*  a  medicine  fails,  fays  he,  we  are  to  refoefl:  the  patient  more  than  him  diat 
•*  inventcd  it;  and  fo  proceed  to  try,  firfl:,  one  thing,  then  another." 


S  E  C  T.     IV. 

Thi  advam-   ^F^H  AT  the  dîetetîcal  part  of  phyfîc  is  împroveable  by  natural  phflofo- 

ti^fs  ofmatr  X     P^Y»  appears  in  that  our  aliment  requires  art  to  direft  its  préparation, 

r^  ^ilofopbj  2jià  order  it  to  the  beft  advantage.  The  inhabitants  ofJBtfr^<j<&^/,  St.  Cbrifith 

»«/*lrtflr '•^^^^'^'  and  other  Cbarribbe  îflands,  fuppljr  us  with  remarkable  inftances  here- 

^'  '^  '     of  i  where  the  poifonous  root  Mandiboca  is  convçrted,  as  was  formerly  laid> 

intobothbread  and  drink  :  being  carcfully  freedof  its  moifture  by  the  prefs> 

dry'd  in  the  fun,  and  reduced  into  meal»  it  makes  the  former  ;  and,  by  being 

chew*d,  and  fpit  out  into  watcr,  it  foon  purges  it  fdf  of  its  noxious  quality, 

and  becomes  the  latter. 

Thcy 
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Thcy  having  in  fome  of  our  -rfwmV^» plaptaçions,  found  it  very  ^\9lic\x\x.ne dîfftrent 
to  make  good  malt  of  maiz  or  Indian  corn,  they  firft  reduce  it  to  bread,  and  ^H^'  ^ 
aferwards  brew  a  veiy  good  drink  from  ît.     And  'tismy'  opinion,  that  ùitff^^^^  ^' 
maJfter's  art  is  capable  of  great  împrovements  among  ourfelves. 

'Tis  not  in  the  knowledge  of  fermenting  liquors,  alone,  that  we  are  defeébivc, 

but  alfo  of  the  materials  wherewith  they  may  be  made.  In  Cbina^  they  make  their 

winc  from  haricy  ;  in  the  northern  parts  thcreof,from  rice  and  applcs  ;  but  in  the 

foiitbem  parts,  of  rice  only.     The  Avine  ufed  by  the  common  people  will  in- 

toxicate,  tho'  faintly  :  'tis  made  at  any  feafon  of  the  year,  but  beft  in  the  win- 

ter.  In  Japan^  aJfo  they  prépare  aftrong  wine  from  rice.  We  in  England^  like- 

^ifc, VÛive  great  variety  of  wines  from  cherries,  apples,  pears,  £sf^.  littleinferior 

to  thofe  of  foreign  growth.    But  to  manifeft  our  want  of  curiofîty  in  thîs  afFair, 

*ris  obfcnrable  that  the  drinks  of  onecountry  are  often  unknown  in  another.  The 

rice- wine  of  China  and  'japan  is  no  where  to  be  found  in  Europe  \  and  béer  or 

aie  are  efteçm'd  great  rarities  in  places  where  I  hâve  travell'd.    The  common 

drink  in  many  parts  çÂMufcovy^  and  other  northern  régions,  is  hydromel,  or 

water  fcrmented  with  honey;  and  if  a  due  proportion  of  thefe  ingrédients  be 

obferved,    and  the  fermentation  be  fkilfully  order'd,   fuch  a  clear,   ftrong, 

wholefome  liquor  may  hence  be  prepared,  as  is  not  eafily  credited.  In  Brazil^ 

and  clicwhere,  they  make  ftrong  wine  of  water  and  fugar:  and  in  Barbadoes 

they  hâve  many  liquors  unknown  to  us.  Among  the  Turks^  where  wine  of  the 

^pe  is  forbid  by  their  law,  the  Jcws  and  Chrijtians  keep,  in  their  taverns,  a 

liquor  made  of  fermented  raifins.  And  I  my  felf,  by  fermenting  raifîns  and 

water,  in  due  quantities,  without  yeaft,  tartar,  or  any  thing  of  like  kind,  hâve 

frcquenriy,  in  fcw  days,  prepared  a  good  vinous  liquor,  which  afForded,  by 

diftiJJation,  a  large  quantity  of  inflammable  fpirit. 

I  hâve  fbmetimes  wonder*d,  that  men  hâve  fo  little  curiofîty  to  try  what 
liquors  are  obtainable  by  wounding  trees  and  other  vegetables.  The  Sura  in  the 
Eaft-Indies  is  made  of  the  juice  that  flows  from  the  cocoa-tree  ;  and  failors 
hâve  often  been  inebriated,  in  that  country,  with  the  liquors  made  of  the  fer- 
mented juiccs  obtain'd  by  the  incifion  of  vegetables.  And  that  alfo  in  Europe^ 
the  nutricious  juices  of  trees,  as  drawn  from  the  earth,  receive  great  altération 
beforc  thcy  come  to  be  affimilated,  appears  from  the  praétice  of  the  Cala- 
irians  and  Apuleians^  who,  between  Marcb  and  November^  obtain,  by  inci- 
fion, from  the  common  afli-tree,  a  fweet  juice  fo  like  the  manna,  in  that  fea- 
fon  adhering  to  the  Icaves  of  the  famé  kind  of  trees,  that  they  call  it  Manna 
id  carpûy  trunk-manna  5  and  ufe  it  fuccefsfully.  Thât  this  fweetnefs  proceeds 
not  from  the  peculiar  nature  of  the  foil,  appears  in  that  'tis  alfo  to  be  found 
in  other  places.  To  proceed  :  in  fome  northern  countries,  the  liquor  that 
wceps  out  of  the  birch-tree  is  ufed  as  a  prefervative  againft  the  ftone  ;  for 
which  purpofe  Helnumt  highly  extols  a  drink  prepared  thereof,  with  daucus- 
fads  and  brook-lime.  But  the  extraordinary  efFefts  I  hâve  feen  of  the  liquor 
it  felf  in  this  café,  and  that  when  other  remédiés  fail'd,  occafions  me  ufually 
to  provide  a  quantity  of  it  every  fpring.  It  may  cafily  be  prefervM  by  pour- 
ing  (h1  on  die  top  ot  it,  or  by  diftillation  ;  tho*  the  beft  way  is  to  impregnatc 
it  with  the  fume  of  fulphur.  I  fhould  not  be  thus  particular  upon  liquors, 
but  that  I  fufpeft,  if  a  greatcr  variety  was  made,  and  more  Ikill  uled  in 

H  2  their 
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their  management,  they  might,  by  recruiting  the  fpirits,  and  infenfibly  altering 
themafs  of  blood,  eafily  prevent  and  curealmoll  as  many  difeafes  as  ourcommon 
fophiftîcated  wines  occaiion.  For,  iii  fermentation,  die  aâive  and  fpirituous  par- 
ticles  of  ^egetables  being  fct  Ioofe,and  much  better  feparated  from  the  grofler, 
than  by  commondiftillation  ;  they  are  incorporated  with  our  aliment,  and  imme- 
diately  convey*d,  by  the  blood,  to  thofe  parts  of  the  body,  where  their  opéra- 
tion is  required.  Talking,  one  day,  with  a  very  leamed  and  experienc'd  phy- 
(ician  about  the  nephritic  virtue  of  wildcarrot-feedi  he  told  me,  with  afmîle, 
that  fermented  in  fmall  aie,  he  found  its  effeâ  too  great  ;  for  that  he  feldom 
heard  of  thofe  patients  more  to  whom  he  had  once  prefcribed  it. 

But  to  leffen  our  wonder  at  the  efficacy  of  fermented  liauors,  we  may  con- 
fider  what  virtue  is  afcribed  to  a  bare  infufion  of  tea  ;  which  amon^  the  Cbinefe 
and  Japonefe^  is  the  ordinary  drink  of  perfons  of  quality  ;  who  value  it  fo  hîghly, 
that  a  fmgle  pound  of  the  Japan Sort  is  often  fold  for  an  hundred  pounds  of  fil- 
ver:  and  no  wonder,  if  it  preferves  them  from  the  ftone  and  goût.  I  hâve  been 
told,  that,  fomewhere  in  the  Eaft-Indies^  they  make  a  drink  of  the  raw  flcfli  of 
goats,  capons,  and  the  like  ;  which,  with  rice  and  molofles,  they  add  to  a  quan- 
tity  of  water,  and  diftil,in  an  alembic,toa  low  fpirit,  c^WàArrac^  which  they 
frequently  drink  in  hot  weather,  and  find  very  cordial.  Such  a  liquor,  indeed, 
feems  neceflary  to  thofe  of  that  climate,  in  order  to  recruit  their  fpirits,  cx- 
haufted  by  the  exceflive  heat  thcreof  \  as  the  merchants  travelling  thro*  the 
fcorching  defarts  of  Arabia^  Perfia^  or  Turkey^  find  it  beft  to  qucnch  their 
thirft  with  brandy,  or  the  ftrongeft  Perftan  or  Spanijb  wine.  The  neceflîty 
of  fuch  a  praôice  is  alfo  confirma  by  the  concurrent  teftimony  of  fuch  of 
our  own  nation,  as  hâve  travell'd  in  hot  countries. 
^e  trefr'v  -  ^^'  ^"^^  ^^^  Hquors  are  improveable  by  natural  philofophy,  but  likewife 
thno/ali^^  the  other  parts  of  our  aliment:  it  teaches  us  to  make  better  bread  than  is  com- 
menu  monly  ufed,   and  difcovers  a  better  art  of  cookery  than  Apitius  left  us  ;  that 

of  pleafing  the  palate  without  préjudice  to  health.  Men,  unaflîfted  by  philofo- 
phy, hâve  gone  far  in  preferving  food  by  excluding  the  air  ;  which  daily  ex- 
perience  informai  'em  contributed  to  its  putrefaftion.  The  learned  Mr.  Bor^ 
réel  lately  affured  me,  he  had  eat  biflcet  in  Hollande  which,  being  carrîed  from 
Amfierdam  to  the  Eaft-Indies^  was  thence  retum'd  ^ood,  by  keeping  it  ail  the 
time  in  caflcs  well-calk'd  and  lîned  with  tin.  A  friendof  mine  has  alfo  a  way 
of  preferving  fruit,  for  many  months,  by  a  bare  artificial  exclufion  of  the  air. 
But  it  feems  more  difficult  and  ufeful  to  preferve  flcfh  fweet  in  long  voyages, 
without  fait,  which  isapt  to  occafion  the  icurvy  and  other  difeafes.  Themcans 
whereby  the  failors  do  this,  is,  firft  to  drefs  the  méat,  then  eut  it  into  (lices  ; 
and  laying  them  regularly  one  upon  another  in  a  clofe  cafk,  they  pour  clari- 
fied  butter  thereon,  to  fill  up  ail  the  interftices-,  obferving  to  keep  the  ca(k 
clofe  cover'd.  And  I  am  not  without  hopes  that  a  method  will  be  found  to 
continue  even  raw  flefh  fweet,  by  fomethmg  lefs  corrofive  than  common  fait. 
For  not  to  infîft  upon  the  curing  of  neats  tongues  with  falt-petrc  ;  I  hâve, 
for  experîment  fake,  kept  a  whole  large  puppy,  for  many  wccks,  untainted, 
in  the  midft  of  fummer,  by  bare  immerfion,  in  a  well-ftopt  veffel  of  fpirit  of 
wine  î  and  might,  but  for  want  of  opportunity,  hâve  preferv'd  it  much  longer. 

And 
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And  I  queftion  not  but  wacer  will  abolifli  the  talle  that  the  fpirit  communi- 
caues  to  what  it  thus  preferves. 

5ugar  îs  a  thing  but  lately  known  in  thefe  weftern  régions  :  if  we,  therefore, 
conûder  how  many  bodies  the  confeâioners  and  others,  not  only  preferve  by 
m  means,  but  render  grateful  to  the  tafte,  it  will  feem  probable  that  expé- 
dients, yet  iinthought  of,  may  hereafter  be  found  for  the  lame  purpofe.    Ma- 
ny concrètes  befides  the  fugar-cane  may,  perhap^,  be  brought  to  yield  a  fugar 
according  to  their  refpeâive  natures  :  thc^Indian  liquor,  Sura^  made  from  the 
juice  of  the  cocoa-tree,  by  being  evaporàtcd  and  expos'd  to  the  fun,  congeals 
into  a  fugar,  which  tho%  by  reafon  of  its  brown  colour,   it  be  not  much  ef- 
tjccm'd,  yet  a  ikilful  naturalift  might  poffibly  improve  it.    Garcillajfus  alfo, 
treating  of  the  fruit  of  a  Peruvian  tree  called  Melle  or  Mullij  tells  us,  ^^  that. 
•*  by  rubbing  it  gently  bctween  their  hands  in  warm  water,  they  deprive  it 
**  of  ail  its  fweetnefs  ;  after  which  they  ftrain  the  liquor,  and  Icaving  it  a  few 
*'  days,  to  fubfide,  it  becomes  a  very  tranfparent  drink:*'  Headcb,  "  the 
**  famé,  by  boiling,  becomes  an  excellent  kind  of  honey/'    And  that  there 
îs  a  great  affinity  between  fuch  vegetable  honeys  and  fugar,  appears  from  this 
pafiage  of  the  diligent  defcriber  of  the  Brazilian  plants,  concerning  the  Ca^ 
raguata^  or  Erva  Babofa.    ^^  From  an  incifion  made  in  its  fhoots  there  flows 
**  an  immenfe  quantity  of  liquor,  whereof  they  make  wine,  vinegar,  honey 
**  and  fugar  ;  for  the  juice,  being  naturally  fweet,  is  render'd  much  more  fo 
**  by  boîling,  as  well  as  thicker  \  fo  that,  at  laft,  it  congeals  to  fugar."  More- 
over,  the  governor  of  a  colony  in  Nortb- America  zS\xrG&  me,  there  is  in  New- 
Englanây  a  kind  of  tree,  exaftly  like  our  Walnut-tree,  the  juice  whereof,  that 
diftils  fiom  Incilions,  being  gently  exhaied,  the  remainder  will  congeal  into 
a  iâccharine  fubftance.  The  like  was  confirm'd  to  me  by  the  Agent  of  the  co- 
lony of  the  Mafacbufeis.    And,  laftly,  an  eminent  planter  in  America  told  me, 
that  **  the  ftalks  of  maiz  afFord  a  fweet  juice,  which,  boiled  to  a  fy rup,  gave 
"  a  fiavour  to  tarts  and  other  things,  not  diftinguifhable  from  fugar."   He 
added,  that  "  both  himfelf  and  others  had  in  New-England  made  fuch  a  fy- 
"  rup  with  the  juice  ofwater-melons." 

Befides  the  means  already  mention*d,  wc  may  hope  to  find  out  others  to  pre-  fg  difiover 
fenre  the  healthof  men.   The  ingenious  attempts  of  San£forius  may  furnifh  us  the  <wMej9m' 
with  new  ways  of  difcovering  the  wholefomnefs  or  unwholefomnefs  of  ali-  ''^r/*"  ^ 
ments.  By  the  différent  weight  of  human  bodies,  upon  ufing  particular  food,  '^ailmZIsi 
heob/ênred,  thatpork,   melons,  6fr.  obftrufted  infenfible  perfpiration,  ^and 
wcTC,  by  confequence,unwholel'om .  Tho%methinks,  fuch  obfervations  fliould  be 
carefully  made  and  répeated  various  ways  in  différent  âges,  fexes,  and  conftitu- 
tions,  hiefore  they  are  eftablifh'd  into  aphorifms.  And  this  procecdure  might 
enable  us  to  prevent  many  diftempers.   Thus  that  aphorifm  otSanSt^ius^  "  to 
"  cat  and  drink  more  than  ufual,once  or  twice  a  month, increafes  not  the  fenfi- 
**  ble  évacuations,  but  rendersa  man  lighter  in  the  fcale  j"  affords  this  important 
corollary,  ^^  A  regular  diet  has  not  the  advantage.  over  a  debauch  committed 
^'  once  or  twicèa  mônth*,  becaufe  the  quantity  taken  in,  excites  perfpiration 
**  to  fo  furprizing  a  degree.**  And  truly,experiencc  teaches,that  the  promoting 
and  fuppreffingof  infenfible  perfpiration,  whereby  the  body  may,  in  aday,di(- 
diarge  K)ur  or  fiye  pounds  of  excrementitious  matter,  bas  a  greater  ihare 
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in  contînuing  health  and  caiding  difeafes  than  is  ufually  imagin'd  :   fo  that 
ftatics,  an  art  long  thought  ufelefs  to  phyfic,  may  givc  us  maay  ufeful  di- 
reftîôns  rehtîng  to  the  prefervation  of  health. 
Phîlofophy         The  naturalift  can  alfo  devîfe  means  whereby  to  judge  of  the  feveral  kinds 
helps  to  judge  ôf  alîmcht  -,  ând  likewîfe  of  the  température  ôf  the  air  of  any  place.  Pbyûcians 
of  the  air,     gcn'eraHy  fuppofe  the  light  and  pure  water  to  be  moft  wholefom  ;  fo  thttt  an 
asto^tte^r*    cify  contrivànce  to  knôw whehwaterhas  thefe  properties wou'd bc  of  fcrwice. 
nvhoùfimnefs  We  have  been  told,  that  water  brought  oUt  ôiAfrica  vcito£Mgland^^Hxift»vaà^ 
and  utrwbole-  by  common  fcales,  to  be  fpccifically  lighter  than  ours,  by  .four  ounces  in  the 
fimnefs,         pj^^^    ^^^  ^  ^j^  j^j^^j  of  différence  is  eâfily  found  hydroftatically,  chymical 
experiments  mîght  be  made  to  difcover  the  refpcébive  quaJities  of  diflferent  wa- 
ters.  Thus,  many  kinds  of  pump-water  will  nôtbear  foup,  and  Ibme  wiU  not 
dye  fcarlet  or  other  particular  colours.  And  I  have  often  found  an  unfufpeâed 
fea-falt  in  wuter,  by  pourîng  thereinto  a  folution  of  fine  filver,  made  in  jiqua 
fortis  :  for  as  common  fait,  or  its  fpirit,  will  precipitate  the  meta!  in  form  of 
a  white  calx,  in  fuch  a  folution  ;  I  imagined,  if  the  water  had,  in  its  paflage 
through  the  earth,  gained  ever  fo  few  faline  corpufcles,  they  wou*d  aâ:,  tho* 
faintly,  upon  the  diflblved  particles  of  filver  ;  and  accordingly  upon  their 
mixture,  a  kind  of  whitenefsimmediatelyenfued.  This  experimenthastaught 
me  to  avoid  fuch  water,  and  to  ufe  in  its  ftead,  rain- water,  or  that  whichhad 
been  freed  from  its  fait  by  gentle  diftillation. 

Laftly,  natural  phîlofophy  enables  us  to  judge  of  the  air,  which  is  of  the 
greateft  confequence  to  the  continuance  of^  health  ;  and  to  make  farther  dif- 
coveries  therein,  as  to  its  wholefomnefs  or  unwholefomnefs  in  any  place.  And 
this  SanSforius  teaches  us  how  to  eftimate,  from  the  weight  of  the  bodies  of 
the  inhabitants.  The  late  invention,  alfo,  of  weather-glaffes,  manifefts  fome 
of  its  properties.  I  Ihall  only  add  hère,  that  the  various  opérations  of  difiè- 
rent  kinds  of  air  upon  certain  forts  of  flefh  thereto  expofed  ;  upon  fome  fading 
colours  ;  upon  bodies  apt  to  tarnifh  or  gather  ruft,  6ff .  are  more  confidcr- 
àble  than  men  feem  hitherto  aware  of. 


S  E  C  T.     V. 

"[fnltÙal^^^  \KÏ  ^  ^^"'^  "^^'  ^  ^^  ^^^  place,to  confider  the  therapeutic  part  of  phyfic  ; 

phihfilhyto     VV     whofe  improvement  is,  of  ail  others,  the  moft  bénéficiai  to  mankind. 

the  therapeu'  I  cannot,  thercfore,  but  wilh  that  many  phyficians  took  more  pains,  than  they 

tic  part  of     do,  to  advafice  it.  The  defign  of  phyfic  is  to  relieve  and  cure  the  patient  \  and 

pb^c.  tvtry  part  of  the  art  is  perverted,  that  does  not  confpire  to  promote  this  end. 

"  A  witty  phyfician  being  lately  alked,  by  oneof  the  facuky,  why,  fincehis 

*•  patient  greW  worfe'under  languid  remédies,  he  did  not  prefcribe  him  fome- 

"  thing  more  genepous  \  adding,  that  otherwife  he  muft  neceffarily^  die  i  the  o- 

5n'/?/!5/cf/^"  therbrilklyrcpîy'd,  IcthimdieifhewiU,  {oYit^i^bat fetMndumarlmr  I 

improve  their  hopc  there  are  few  of  tnis  man*s  temper  !  'Tis  pity  Acre  Ihou'd  be  fo  naany  learn- 

art,  Ted  men  who  think  a  phyfician  has  donc  his  duty,  when,  ;after  a  difcourfe  of 

the  feat  and  nature  of.a  difeafe,  he  foretels  the  cvent,   and  methodically  ap- 

plies  a  parcel  of  fuch  languid  medicines,  that  he  knows  are  as  unable  to  cure 

as 
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as  tb  kill  die  patient.  Such  a  dullproceedgre  as  this^   whercto  fomc  lazy  ot 
coQceited  praâitioners  confine  themfelves,   under  pretence  of  its  being  fafe, 
has expofed  the  whole  profeffion  to  tlie  cavils  of  enipirics.    The  l^orà^yeru- 
hm  tsX\s  us  of  one  wha  ufed  to  fay,    "  your  European  phyfîcians  are  karned 
"  men,  'ris  truc,  but  they  know  nothing  of  particular  cures  for  diftempers;  fo 
"  that  he  compared  'em  to  bifhops,  who  hâve  indeed,  fays  he,  the  power  dl 
"  fatnding  and  loofing,  but  no  more/*  And  Monficur  Balfac  telJs  us  of  a  phy- 
Gcizn  at  Milan^  whoboafted  he  had  kill'daman  by  the  faireft  method  in  the 
world.  Such  kind  of  ftorics  are  readily  embraced,  and  turnM  to  the  difadvan- 
tagp  of  the  profeffion^  by  the  greateft  part  of  mankind  -,  who  fend  for  phyfî- 
ôans,  not  fo  much  to  havc  thcir  diftempers  methodicalJy  told  them,  as  to  be 
empîricalJy  cured  of  them.  And  truly,  he  who  ftruggles  long  with  difEcuIt  ca- 
les, has  a  much  greater  Ihare  of  my  efteem  than  he  who  wouldraife  a  réputa- 
tion on  the  fuccefs  of  his  prognoftlcs  :  it  leffens  my  value  even  for  the  great 
Hifpâcraiesy  that  his  talent  lay  chicfly  this  way.    Who  had  not  much  rather 
hâve  his  friend's  life  preferv'd  by  powerful  remédies,  than  be  told,  for  cer- 
tain, the  time  he  ihall  lofe  it  ;  or  be  Ihew'd  in  the  open'd  corpfe,  the  caiifeof 
his  death  ?  But  I  am  to  fliew  that  this  curative  part  of  phyfic  is  improveablc 
by  oatural  philofophy,  and  particularly  by  chymiftry. 

As goodnefs  is  to  bc  regarded  beforepleafantnefs  in  a  remedy,  Ifhall  notre-  q^^  ufefuhers 
commendthechymical  préparations  from  their  fuitablenefs  to  take;  yet  phyfi-  of  chymifir^^'o 
cians,methinks,ihou*dbecarefiil  not  to  occaûon  their  patients  more  uneafinefs  tbtcuratiw 
by  naufeous  medicines  than  is  felt  from  the  diftemper  *,  but  cure  them  accord-  '*'''  ^fthfi^- 
ing  to  the  old  rule,  cito^  tuto  iâjucunde.  Theloathfomnefsof  fome  phyfic  will, 
moTcover^  caufe  it  to  be  rejeâcd  before  it  can  perform  its  intended  opération  ( 
for  which  rea/bn,  I  prefume,  fome  phyficians  now  ufe  rofm  of  jalap  rather  than 
conmion  purges.  But  chymiftry  may  bc  farther  ufeful  to  the  praftice  of  phy- 
fic, by  rendering  evacuating  medicines  not  only  lefs  naufeous  to  the  tafte,  but 
Icfs  painfiil  in  the  opération.  Thus,  minerai  waters  will  work  brifkly,  with- 
oat  occafimiing  fuch  fickneis  and  diforder  as  are  fréquent  upon  taking  the  com- 
mon  pills  or  potions:  and  a  préparation  I  make  with  fil  ver,  will,  taken  in  ^  ve- 
ry  fnnall  quantity,  pleafandy  evacuateferous  humours;  nor need  the  perfon  be 
Gonfin*d  to  hi»  room  whotakesit.  And  medicines,  will,  I  hope,  befound  to 
rclieve  patients  without  thofe  chirurgical  opérations  of  burning,  cutting,and' 
trepanning.    Htlmont  fays,    *'  he  knew  a  country  fellow  who  cured  ail  frcfh 
*•  wounds  by  a  drink  prepared  of  burnt  Tilia:  *^  And  I  hâve  more  than  once 
obferv^d,  that  a  fcrophulous  café  was  cured  by  Paronycbia^    If  wc  may  crédit 
Helmont and  Paraceljus^  their Pracipitaius diapboreiicusytaktn  inwardly, cures 
cancers  and  the  moft  inveterate  ulcers:  and  if  there  be  any  truth  in  the  relations 
of  cye-witneflcs,  phyficians  and  others,  as  to  the  efFeéts  of  the  weapon-falve 
and  fympathetic  powder,  nature  performs  many  fuch  cures  with  lefs  pain  than 
the  chirurgeon.  I  knew,  as  I  hâve  before  laid,  a  very  ingénions  man,  poflefs'd 
of  a  powder  wherewith  he  conftantly  undertook  to  cure  the  cancer'd  breafts  of 
women,  without  any  confiderable  pain  ;  which  I  the  rather  bclieve  it  may  do, 
hecauiè  it  /cems  to  me  aduleification  of  arfenic,  fixt  with  nitre,  and  carefuUy 
freed  from  its  corrofivenefs,  by  repeateddiftillations,  with frelhfpirit  of  wine. 
Bartinflin  mentions  the  cures  of  Ibmç  hurts  in  the  head  perform'd  without 
■-■-■''        .       -  .  .  trepanning. 
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trepanning,  where  dut  opération  was  judg*d  neceflary.  And  that  formidable 
way  of  ftopping  a  heinorrhage  from  large  veffels  by  the  aâual  cautery,  would 
bc  needlefs,  did  we  know  fuch  remédies,  as  Fetrus  de  Ofina  mentions,  in  his 
letter  to  Monardes^  dated  from  Peru.  "  In  the  city  of  St.  James^  fays  hc, 
"  lying  in  the  province  oï  Cbyle^  Anno  Dom.  1558,  there  were  fomt  Iftdian 
*«  captives  who  eut  ofF  their  own  calves  of  their  legs,  which,  for  want  of  othcr 
**  provifîon,  they  broil'd  and  eat  ;  but  the  greater  wonder  is,  that  by  apply- 
**  ing  the  leaves  of  a  certain  plant  to  the  wounds,  the  flux  of  blood  was  im- 
*•  mediately  ftopp'd/*  I  know  a  rich  man  who  had  an  uncommon  fiftula  in 
his  breaft  ;  and  having,  in  vain,  confulted  the  ableft  chirurgeons  of  fereral 
countries,  'twas,  atlength,  refolv'd  to  trace  itwith' the  knife:  whilft  they  wcre 
preparing  for  the  opération,  a  chirurgeon  accidentally  came  in,  and  told  the  • 
patient  he  could  eafily  cure  him  without  cutting;  which  he  foon  did,  by  the 
ufe  of  an  almoft  indolent  remedy  ;  as  the  patient  himfelf  aflUr*d  me  ;  who, 
moreover,  fhew*d  me  his  breafl:,  and  procured  me  fome  of  the  medicine.  I 
ihall  hère  add,  that  a  certain  perfon  having  lately  receiv'd  a  kick  from  a  horfe; 
the  phyfician  and  chirurgeon  employ'd,  concluded  the  part  gangren*d,  and  the 
patient  in  fo  defperate  a  fl:ate,  that  they  defired  tobe  excluded  attendinghim  : 
upon  this,  a  large  dofeofSir  fValter  Rawleiglf^  cordial  was  fent  him;  he  tc;^k 
it  i  his  fever  and  delirium  left  him  5  and,  to  the  furprize  of  eviery  body,  his 
limb  was  perfeftly  reftored.  As  a  confirmation  of  thefe  relations,  I  (hall  pro- 
duce what  Fifo  faw  perform'd  by  the  illiterate  Indians.  "  Such  gun-fhot 
•*  wounds,  fays  he,  as,  I  remember,  the  European  chirurgeons,  both  Partu^ 
*'  g^^fi  2ii^d  Dutch^  thought  incurable  without  amputation,  were  cxceilently 
**  cxired  by  the  natives,  with  frelh-coUeéled  gums  and  balfams  -,  and  I  can 
^*  farther  teftify,that  by  nothing  but  tobacco-juice  they  curcd  ulccrs  and  mer* 
♦*  tifications,  which  were  givcn  over  in  the  hofpitals/* 

Nor  is  rendering  a  cure  agreeable,  the  greateft  advantagetheartofhealing 
may  receive  from  chymiftry  \  it  may,  likcwife,  aflifl  to  difcover  the  qualities» 
both  of  fimple  and  compound  medicines.  By  its  means  we  learn  the  prédo- 
minant minerais  in  médicinal  waters;  tho'  this  is  afubjeft  that  remains  to  bc 
improv'd  upon.  And  many  trials  hâve  convinc*d  me,  *tisratherourown,  than 
the  fault  of  nature,  or  of  chymiftry,  that  we  rcmain  fo  ignorant  of  médicaments: 
for  tho*  the  abftrufe  properties  of  fpecifics  are  not,  I  fear,  eafily  learnt,  with- 
out particularexperiments  and  obfervations  ;  yet  many  fimples  haveunregarded 
qualities,  fuch  as  fournefs,  faltnefs,  corrofivenefs,  £^c.  refiding  in  matter  near  of 
kin  to  fait,  or  fulphur  i  whereby  they  frequently  operate.  And  thefe  qualities 
feem  to  be  difcoverable  by  chymiftry,  without  making  trial  on  the  human  bo- 
dy. There  are  fome  plants  whofe  juices  will  coagulate  into  a  fait,  which  may 
be  calPdeffential  ;  and  fuch  vege  tables  as  thefe 'may  bediftinguifh'dfrom  others,» 
And  poflibly,  alfo,  faits  may  diflFer  in  figure,  tafte,  fsfr .  fo  far  as  to  be  diftin- 
guiihable  into  différent  kinds.  If,  likcwife,  we  compare  the  faits  of  thefe  vc- 
getables  with  thofe  of  others,  fuppofed  to  abound  in  volatile  and  faline  parts; 
and,  farther,  examineothcrplantsbychymical  opérations,  whilft  weremaricthcir 
difpofition  to  yîeld  Ipirits  or  oils  by  fermentation,  withotherparticulars,  where- 
in  they  agrée,  or  dilagree,  witheach  other,  'tis  vcry  probable  we  (hould  make 

many 
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many  dîfcovcrîcs  of  theîr  rcfpeétive  natures  and  propcrties  *,  The  infùfion^  or 
decoÔîon,  of  fome  plants  will  become  red  by  the  addition  of  alkaline  faits, 
vfhM  acids  wîll  much  impair,  or  deftroy,  that  colour.  A  little  /Iqua  fonis 
immediately  turns  the  red  tînfliire  of  brazil,  made  withwater,  into  apaleyel-  • 

Jow  ;  a  fmall  quantîty  of  the  lixivîum  of  pot-afhes,  dropp*d  înto  an  inflifîon 
of  red  rofe-leavcs,  changes  it  into  a  muddy  colour  ;  and  a  little  fpîrit  of  fait, 
into  a  fine  red.  A  very  ftrong  Iblutîon  of  pot-afhes  will  precipîtate  a  part  of 
the  decoftîon  of  red-rofes  ;  and  upon  fiftring  the  mixture  the  grofler  parts 
will  remain  behind,  like  mud,  of  a  dirty  colour  ;  but  the  liquor  tranfmîttcd,  ap- 
pears  high  colour*d  like  mufcadine.  As  galls,  a  ftiptîc  vegetable,  afford  a  de- 
coôion,  which,  with  copperas,  makes  the  common  ink;  fo  other  aftringent 

Êlants  may  ferve  for  the  famé  purpofe  :  for  vitriol  put  to  a  decoftion  of  oak- 
irk,  or  red-rofes,  log-wood,  or  fumach,  will  make  a  writine  ink  ;  but  that  ail 
aftringent  vegetables  will  do  the  famé,  I  cannot  affirm.  Obferving  that  a  fo* 
lution  of  vitriol,  and  the  decoftionsjuft  mentioned,  precipitated  each  other,  1 
diflblv'd  cryftals  of  filver  in  water,  which  make  a  colourlefs  liquor  ;  and  found 
they  precipitated  differently  colour'd  fubftances  in  the  infiifion  of  feveral  vege-. 
tables  according  to  the  feveral  difpofitions  thereof.      Thus,  aifo,   Saecbarum  ^ 

Satumij  whilft  diflblv'd  in  the  fpirit  of  vinegar,  that  extrafts  it,  beingputto 
an  infafion  of  log-wood,  Lignum  Nephriticum^  or  redrofes,  they  willprecipi- 
tatc  each  other.  Add  to  thefe,  that  fulphureous  oils,  dsOleum  Tartariper  de- 
liquium^  dropp*d  into  the  expreffed  juice  of  feveral  vegetables,  turns  it,  in  a 
moment,  toa  lovely  green,  whateverbe  the  colour  of  the  vegetable.  And 
tho'  it  be  controverted  whether  quick-lime  hath  any  fait  that  will  diflbive 
in  watery  or  of  what  nature  it  is  ;  fome  experiments  therewith  hâve  fhewn  me, 
that  the  water  thereof,  well  made,  will  precipitate  a  folution  of  fublimatc, 
and  turn  fyrup  of  violets  green. 

Inext  obferve,  that  alfo  the  médicinal  qualities  of  animal  fubftances  are  dif- 
coverable  by  chymiftry  ;  as  we  formerly  fhew*d  by  diftilling  the  calculus  bu-- 
fnanus^  how  it  differed  from  the  ftones  of  the  earth.  By  diftilling  one  parce! 
of  crabs  eyes,  infufing  another  in  vinegar,  and  a  third  in  white  wine,  perhaps 
fomething  peculiar  to  the  nature  of  this  concrète  may  be  found.  Nay,  in 
fome  animal  fubftances,  the  proper  experiments  will  ftiew  remarkable  changes 
and  properties,  which  are  fcarce  perceptible  to  the  eye,  Thus  I  haveremark*d 
in  urine  keptclofe  for  many  weeks,  m  a  moderate  heat,  the  virtues  dépend* 
ing  upon  its  volatile  fait,  will  be  fo  heighten'd,  that  whereas  fpirit  of  fait 
beîng  added  to  frefli  urine,  they  quietly  mix  5  dropping  the  lame  foiric 
into  digefted  urine,  an  hifling  and  ebullition  will  prefently  enfue,  ana  the 
volatile  and  acid  faits  foon  after  coagulate  together  into  a  third  fubftance  a- 
kin  to  iâl-armoniac.  And  fo,  tho*  fyrup  of  violets,  diffolved  in  a  little 
frdh  uriné,  fèems  only  thereby  diluted  ;  a  few  drops  offermented  urine,  pre- 
fently change  it  to  a  deep  green,  Laftly,  the  famé  digefted  urine  dropp'd 
into  a  folution  of  fublimate,  immediately  turns  it  white,  by  precipitating  the 
mcrcury  diflblv'd  therein. 

*  Heie  b  m  onexceptioiiable  metbod  chalked  ont  for  efiabliihiqg  t  matma  muRca  upon  a 
jaft  fbiindatioiu 
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to  iifcovir        Thc  foUowîng  cxperîment  may  afford  a  certain  way  to  dîfcover  whethcr  bc- 
nnbtûfjrrhi'    2oar  bc  gcnuineor  adulterate.     We  took  40  or  50  grains  of  choîce  oriental 
j[^^^^^  bezoar,  reduccdtopowder,  and,  in  a  bolt-head,  poured  on  it  fixdrams  ofgood 
$ttmi4.        '  fpirît  of  nitre,  to  try  whcther  this  liquor  would  prove  a  fit  menftruum  for  it^ 
as  wc  found  it  did  for  the  Çalculus  bumanus.     And  tho*   this  efFufion  befng 
purpofely  made  în  the  cold,  the  lîquor  did  not,   at  firft,  feem  to  workon  the 
ftone;  yet,  foon  after,  it  fell  violently  uponit,  and  dîffolv'd  the  greatcr  part 
of  it,  not  without  noife,  and  a  great  effervefcence.     The  folutîon  was  almoft 
red,  and  the  glafs  beine  fet  in  a  digeftive  furnace,  the  whole  powder  not  on- 
ly  diffolv*d,  but  being  left,  for  a  night  or  two,  in  a  north  window,  it  affbr- 
ded  feveral  faline  concrétions,  much  larger  than  could  well  hâve  been  expec- 
ted  from  fofmall  a  quantity  of  matter  ;  and  thefe  cryftals,  whilft  they  wcre 
yet  in  the  glafs,  very  nearly  refembled  falt-petre. 
.       Two  ouncesof  oriental  feed-pearl,  being  put,  whole,  into  a  retort,  and  dî- 
\^J^T    ftill'd  in  a  fand-furnace  by  degrees  of  fire,  giving  a  ftrong  one  at  the  laft  -,  wc 
/tid^fei^h.     oblain'd  a  little  black  oil,  fwimming  upon  the  foirit,  whîch  was  alfo  dark  and 
muddy,  as  if  incorporatcd  with  fome  more  oil.     The  weîght  of  both  thefe 
iiquors  was  23  grains,  befides  which,  thereftuck,  to  almoft  ail  the  upper  part 
of  the  retort,  a  thin  film  of  oil,  which,  together  with  a  ftreak  of  the  like, 
reaching  to  the  bottom  of  the  receiver,  we  eftimated  at  3  grains  more,  and  fo 
reckonM  26  grains  for  rhe  weight  of  the  whole  afcended  matter..    The  Capiu 
mortuum  amounted  to  fiiU  the  remaining  weight  of  the  two  ounces.  The  empy. 
rcumatical  Iiquors,  that  came  over,  fmclt  much  like  thofe  of  harts-horn  ;  and 
the  fpirit  was  found  to  belong  to  the  tribe  of  the  urinous  ones,  or  of  volatile 
alkalies  ;  for  it  readily   hifs*d,  and  produced  bubbles,  with  good  fpirit  of 
fait,  turn*d  fyrup  of  violets  green,  and  being  dropt  into  a  folution  of  fubli- 
mate,  chang*d  it  whitc;  the  oil  that  ftuckto  the  retort,  and  whîch  wasfe- 
tid,  like  that  of  harts-horn,  eafily  diflblv'd  in  rcétîfy*d  fpirit  of  wine,  and 
afibrded a  reddifli  brown  folution.     The  Caput  mortuum  appear*d  very  black, 
and  fome  grains  of  it  were  found  readily  diflbluble  in  fpirit  of  vinegar  :  be- 
ing calcin'd  in  a  well-covered  crucible,  with  a  ftrong  fire,  it  became  purely 
white,   and  weighed  lefs  by  fome  grains,  than  an  ounce:  and  we  alfo  found, 
that  being  pulverized,  it  tafted  hot  and  bitterilh  upon  the  tongue,  like  good 
quick-lime,  and  that  it  wasnotonly  of  an  alkalifate,  buta  Jixival  nature  :  for 
it  prefently  turnM  fyrup  of  violets  green,   and  quickly  affbrded  an  orange 
colour'd  precipitate,  with  a  folution  of  fublimate. 
Minerai  But  farther,  the  naturalift  may,  by  this  kind  of  proceedure,  increafe  thc  ma- 

gartbttohi  teria  medica  \  for  chymical  préparations  will  difcover  that  various  bociies, 
tMfiuire  ^''•'uQ^  hitherto  introduced  into  medicinc,  may  be  fafcly  ufed  ;  and  that  othcrs, 
whok  exhibition  is  attended  with  danger,  may  bc  more  frcely  employa.  Some 
chymif^  s  hâve  lately  made  very  good  medicinesout  ofzink,  orfpclter.  It  has 
often  cxcited  my  wonder,  to  find  phyficians  and  chymifts  fo  negliger.t  in  dif- 
covcring  the  qualîtîes  of  minerai  carths,  and  the  like  bodies  thatùbound  in 
moft  countries  :  for  tho*  th^y  be  look'd  upon  as  ftain*d  elementary  earth  v 
I  hâve,  ff^metimes,  feen  a  great  variety  of  them  dug  up  in  a  fmall  fpot  of 
grourd,  fo  very  différent  from  each  odier  in  colour,  tafte,  confidence,  and 
other  qualiûes,  as  to  make  it  very  probable  their  natures  were  diffèrent. 
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The  true  bolc-armenîac,  and  Lemnian  earth,   hâve  been  highly  cfteem'd, 
both  by  ancient  and  modem  phyficîans,  as  antidotes  for  malignant  difeafes, 
and  tfae  plague  itfelf  ;  but  as  there  are  ftrong  fufpîcîons  that  thefe  earths  corne 
to  us  aâulterated,  'tîs  ftrange  phyficîans  (hould  not  try  whether  their  own 
country  cannot  furnifti  theni  wîth  as  good.   The  attempts  lately  made,  might, 
one  would  thînk,  encourage  them  hereîn.     For,  wîtlwut  creaiting  Jobannes       ' 
Mxmtanusj  the  fuppofed   invcntor  oftht  Terra  j/tgillata S trigonienjfsj  who  af- 
firmsic  to  be  tranfmuted  gold  ;  I  find  learned  phyficians  prefer  it  to  the  Lemni^ 
ancsLTÛij  thatîs  brought  from  Turkey  ;  particularly  5^»/r^r/»jhîghlyrecommends 
it  againft  the  plague,  peftilential  fevers,  the  bîtes  of  venomous  créatures,  the 
diarrhea  and  dyfentery;  he  adds,    that  the  chymîfts  call  it  yixungia  folis  i 
which  brings  to  my  mind,  that  a  gentleman  once  brought  me  a  partîcular 
carth,  fbund  either  in  this,  or  fome  adjacent  country,  which,  tho*  it  feem'd 
but  a  minerai  one,  afforded  a  confîderable  quantity  of  gold.     They  hâve, 
alfo,  found  in  Hungary^  an  earth  call'd  Bolus  Tockavienjis^  faid  by  Cratêj  to 
meJt  în  the  mouth  like  butter  ;  and,  in  other  refpefts,  to  be  like  bole-arme- 
niac-,  to  which,  he  preferrM  it  againft  catarrhs,  and  found  its  fucccfs  very 
great  in  the  plague  that  reîgnM  in  his  time  at  Fienna.     And  a  very  learned 
and  fuccefsful  phyfichn  of  Englandy  did  lately,  in  peftilential  fevers,  prcfcr^be, 
wjth  a  good  effêâ:,  a  red  earth  he  found  near  the  town  where  the  plague 
ragcd,   That  experienced  chymift  alfo,  Jobannes  Agricola^  greatly  commends 
the  Terra  Silejlaca  in  feveral  difeafes,  and  equals  it  to  the  bcft  of  Turkey  ;  tel- 
lingus,  morcover,  what  feems  ftrange,  that  the  fpirit  of  it  diflblves  gold,  as 
wcU  as  Aqua  regia^  tho*  more   flowly,  into  a  red  folution,  which  in  few 
days  précipitâtes  the  gold  in  fine  powder.     The  famé  author  relates,  that  he 
has  feen  another  earth,  found  near  Wefterwaldty  in  colour  between  white  and 
ycllow,  préférable  to  the  Silefian^  as  yielding  more  fait  than  that  ;  and  dif- 
folving  fîlver  fo  much  better  than  other  menftrua,   as  to  render  it  potable, 
and  puable  into  a  ufeful  medicine  in  cephalic  cafés.*  Nor  am  I  furprized  at 
the  efficacy  of  thefe  earths,  confidering  how  they  may  be  imbued  with  mine- 
rai fumes,  or  tinged  wîth  minerai  juices,  which,  having  never  felt  the  firc, 
retain  ail  their  loofe  and  volatile  parts,  with  a  greater  difpiofition  to  com« 
municate  their  virtues,  than  when  reduced  to  a  more  fixed  ffate,  or  after  the 
violence  of  the  fire  has  thrown  off  their  finer  particles. 

Such  minerai  bodies  as  are,  of  themfelves,  noxious,  or  unfit  for  médicinal  Cfymijhyméf 
ufês,  may,  by  chymiftry,  be  reduced  towholefome  médicaments,  and  fo  again  «wr^'^^f»»- 
Gilarge  û^materia  medixa.  Thus  I  knew  arfenic  brought,  by  falt-petre  and  fpi-  ^Z^htTfyti 
ritofwine,  into  a  balfam,  which,  furprizingly  cureda  phyficianofmyacquam*  asJhaUht 
tance,  of  dangerous  venereal  ulcers.     And  tho'bifmuth  has  not,  tiU  of  late,  ^'^«'î**^- 
been  ufed  bue  as  a  cofmetic;  yet  Clojfeusy  by  calcination,  and  the  addition  of 
fpirit  of  vin^ar  and  Cremor  tartari^  makes  two  medicines  thereof,  which  he 
kighiy  extois  in  the  dropfy.  A  chymift  alfo,  of  my  acquaintance,  prépares  it, 
with  common  fublimate,  into  a  white  powder  •,  a  few  grains  whereof  purge 
gcnt/y.  Digeftion,  with  powerful  menftrua,  £5?^.  may  reduce  the  rankeft  poi^ 
hns  to  excellent  remédies.     And  medicines  thus  prepared  are  highly  extoll'd 
by  HelmMt.  But  tho*  hc  fpeaks  in  an  hypcrbolical  manncr  conccrning  them, 
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yet,  when  I  confider  what  great  things  are  frequcntly  performed  by  ancimo-^ 
ny,  mercury,  opium,  even  in  the  common  préparations  of  them,  it  icems  pro- 
bable, that  a  more  ikilful  management  might  thence  obtain  very  extraordinary 
remédies.  •Tis  faid,  îndeed,  that  whçn  a  poifon  is  correfted,  it  thercby  lofes 
îts  adlivity  j  but  the  fimples  abovc-mention'd,  fufliciently  fhew  this  nottobe 
true,  which  are,  by  that  means,  prcpared  into  fafe  and  efFeftual  medicines, 
Thus  thebezoar  minerai,  wherein,  when  duly  managed,the  purgative  and  eme- 
tic  qualityof  the  antimony  is  chançed  into  a  refolving  diaphoretic  and  deob- 
ftruentone,becomes  a  good  médiane  -,  andiswell  recommended  by  jR/'y^r/Wj. 
Crude  Jfarumj  in  like  manner,  known  to  be  emetic,  is  very  eafily  render'd 
diuretic,  as  fome  phyficians  aver,  and  ferviceable  in  flow  fevers.  And  that  ail 
other  animal  and  vegetable  poifons  may  be  correéted,  withoutlofingtheircffi- 
cacy,  is  afïirm'd  hyHelmont  *.  Crabs-eyes,  refolved  intotheir  original  milky 
ftate,  he  fays,  will  do  it  in  many  vegetables  ;  which  was  confirm'd  from  the 
expérience  of  a  phyfîcian  of  my  acquaintance.  Another,  tho*  no  friend  to 
Helmonty  affured  me  he  had  feen  vegetable  poifons,  and,  particularly,  Napellus^ 
fo  correfted  by  the  volatile  (ait  of  tartar,  as  to  become  innocent.  I  ihall  fay 
nothing  hère  oïHelmonf^  Sal  circulatum  ;  but  as  to  the  volatilization  of  fait  of 
tartar,  my  own  expérience  perfwades  me  *tis  poflîble.    'Tis  true,  it  muft  be  a 

Eowerful  correétor  that  can  thus  alter  many  différent  poifons  ;  yet  I  cannot  fee 
ut  feveral  particular  bodies  may,  by  différence  in  the  management,  be  pre- 
parcd  for  médicinal  ufe,  without  laborious  or  gênerai  corredives.   Even  lucky 
hits  will,  fometimes,  affbrd  us  thefe difcoveries ;  ^sHelmont  found that /^r«i« 
lofes  its  emetic  property,  andbecomes  a  diuretic,  byboilingin  common  wa- 
ter;  t^o*  boiling  it  with  thefamedegreeofheatin  wine,  will  notabolifli  its 
native  quality.     I  hâve  known  white  hellebor,  opium,  fc?f .  when  duly  pre- 
pared,  given,  with  happy  luccefs,  in  fuch  quantities  as  would,  othcrwife,  havc 
proved  pernicîous.    ThS  violent  emetic  and  cathartic  properties  of  antimony, 
are  daîly  dellroy'd  by  calcination,  with  falt-petre  ;  corrofive  fublimate,  by  re- 
peated  fublimation  with  frefh  mercury,  becomes  a  medicine  thatchildren  may 
take  with  fafety  ;  and,  even,  that  violent  emetic,  flowers  of  antimony,  whole 
force  the  higheft  cordials  are  unable  to  abate,  may,  by  bare  heat  and  (kill, 
be  correfted,  fo  that  treble  the  common  dofc  fhall  only  prove  a  gentle  dia- 
•    phorctici". 
PhUo/oph^nAnU     Natural  philofophy  brings  another  ad vantage  to  phyfic,  by  leflening  theex- 
ieffen  the  ex-  penceof  a  cure.  The  end  of  medicine,  'tis  true,  regardsmen's  health,  andnot 
finuofacurt,  ^j^^jj.  pyrfçg  .  yet  a  phyfician,   in  equity,  fhould  confider  the  poor,     To  fay 

To  (hcw  an  cafy  way  of  convertÎDg  poî-  Iblc.    One  way  of  convcrtîng  poifons  înto  fafê 


fons  into  fafè  mediclnes,  and  afterwards  how 
to  apply  thefe  medicines  as  alterafives,  occaûo» 
nally,  would  be  greatly  toferve  mankind,  and 
advance  the  art  of  medicine.  Whoever  has  the 
fecret  of  applying  the  Arongeft  medicines  in  due 
quantities,  without  promoting  any  fenfible  eva- 
cnation,  and  continues  thcir  ufe  for  the  proper 
time,  will,  in  chronical  cafés,  cure  fqch  pa 
tients  as  others  would  bc  apt  to  judge  incura 


remédies,  is,  to  give  them  in  very  fmall  dofes, 
whereby  their  fpedfic  virtue,  as  Dr.  Mêad  ob«. 
ferres,  may  be  difcovered.  BJfwft  ef  Pmfau, 
p.  132- 

t  M.  Hcmherg  knew  a  phyfician  at  Rome» 
who,  even  from  real  gall,  prepared  an  excellent 
Fibrifuie^  whiçh  was  fo  gentle  as  not  to  prove 
emetic*    Hift,  dt  PAiod.  A,  1703.  p.  64. 
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nodiing  of  the  extravagant  fecs  gîven  to  the  phyficians  of  fomcpJaces  ;  the-^- 
paibicaries  bills,  in  particular  cafés,  are  fo  enornious,  that  after  a  recovery,  the 
poor  patients  are  often  diftrefled  to  pay  them.     Hcnce  it  happens  that  the  ne- 
œflitous  cither  languilh  without  relief,  or  toolate  implore  the  help  ofa  phyfi-* 
cîan  •,  whereas  it  wcre  eafy  to  prefcribe  cheap  medicines,  that  mould,  at  the 
fatne  tîmc,  beefficacious.     One  way  ofdoing  this,  istoavoidcrowdîneapre- 
fcriptionwith ingrédients;  tho' I  am  not  forexploding ail compound medicines  'Comtoundme 
for  complicated  cafés  will,  fometimes,  require  feveral  qualities  in  one  reme-  didnes  confia 
dy,  which  are  not,  perhaps,  obtainable  from  any  fimple.  And  altho*  the  chief  ^'f'''^'- 
ingrédient  in  a  compofition  often  demands  correétives,  a  vehîcle,  6fr.  yet  I 
am  of  opinion,  'twould  be  no  détriment,  were  phyficians  more  fparing  in  be- 
ftowing  them.     The  addition  of  needlefs  ingrédients  increafes  the  bulk  of  a 
mcdidat^  renders  ît  more  difEcult  to  take,  naufeates  the  ftomach,  andprc- 
vents  the  cfficacy  of  the  more  ferviceable  parts  thereîn.     'Tis,  moreover,  a 
grcat  impediment  to  the  difcovery  of  the  virtues  in  fîmples,   thiis  to  huddle 
andconfound  them  together-,  for  when  a  number  of  ingrédients  are  mîx'd, 
\v&  ioipoifible  to  know  the  opération  of  each.     Again,  tho'  from  exhibiting 
one  of  thefe  complcx  medicines,   a  phyfician  only  experts  an  efFeâ:  fuitable  to 
the  /ingle  quality  prédominant  in  the  wholej  feveral  of  the  ingrédients  may 
hâve  fiich  particular  effeâs,  as  he  never  dream'd  of  ;  and  excite  the  latent  feeds 
of  other  diftempers.  Thus,  I  remember,  an  oculift  told  me,  he  had  frequently 
found  thatparfly,  accidentallyufed,eithcrinternally  orexternally,  wouldcaufe 
great  pain  or  inflammation,  in  fore  eyes-,  and  my  own  were  thus  affeCtedonce 
hj  eating  fauce,  wherein  this  herb  was  an  ingrédient.     'Tis  faid,  in  favour  of 
the/e  compoùtioxïs^  that  tho*  fome  noxious  ingrédients  enter  them,  they  are  fo 
qualified  by  the  reft,   as  to  become  innocent  :  yet  in  venice-treacle,  the  famé 
quanticy  of  opium,  tho*  mixed  with  abovefixty  other  drugs,  retains  its  virtue. 
And,  perhaps,  the  reafon  why  thofe,  who  are  continually  takîng  phyfic,  are 
ufjuaily  troubled  with  one  diftemper  or  other,  is  becaufe,  by  the  variety  of 
the  medicines  they  ufe,fuch  humours  are  difturbed,  as  migfit,  otherwife,  hâve 
lain  dormant.    But  another  argument  for  the  ufe  of  compound  medicines  îs, 
that  how  numerous  foever  the  ingrédients  may  be,   they  fo  temper  and  allay 
each  other,  that  the  refult  of  the  whole,  îs  one  chief  médicinal  quality.  And, 
in  fome  cales,  this  feems  probable  enough  ;  fora  decoftionof  galls,  and  afo- 
lution  of  copperas,  neither  of  which  a-part  are  black,make  ink  by  theîr  mix- 
ture ;  as  brimilone^  falt-petre,  and  charcoal,  join*d  in  due  proportions,  compofe 
gun-powder,  Yet,  tho*  a  new  property  arifes,  when  a  multitude  of  ingrédients 
areadded  together,  *twill,I  fear,beverydifficultto  détermine  beforehand  what 
itwill  prove,whether  noxious  orharmiefs;  orwhetherthe  principal  parts  fliall 
bcimprov'd,orimpair*d.  Thus,  tho'  crude  mercury,  crude  nitre,  and  crude  fait, 
fingly  adminiftred,  even  in  large  quanti  ties,  are  innocent  ;  yet  a  compofition  of 
the  three  makes  a  fublimate,  a  tew  grain  s  whereof  will  poîfon  a  man.  Tho*  I  can- 
not,  therefore^  commend  the  ufe  of thofefamedcompofitions»  mithridate,venice- 
treacJe,  and  thelike,  when  two  orthreefimplesmightdoas  welU  yet,  becaufe  long 
expérience  has  ihewn  them  to  be  good  medicines  in  many  cafés,  they  oughtnot 
to  be  o^eâod.    But  'cis  one  thing  to  ufe  fuch  a  compofition,  after  trial  ha& 
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proved  it  a  lucky  one,  and  another  to  rely  on  a  huddle  of  ingrédients,  beforc 
expérience  has  manifefted  the  nature  thereof.  In  a  word,  tho*  I  had  no  great 
opinion  ofthe  contrivers  of  the  medicines,  into  which  ingrédients  are  thrown 
by  fcores,  I  would  not  rejeâ:  an  effeftual  onc,  tho*  it  prov'd  fo  by  accident, 
rather  than  defign.  A  wife  man  may  ufe  a  remedy,  that  nonc  but  a  fool 
would  hâve  devifed. 

Another  way  to  leflen  the  charges  of  a  cure,  is  to  thraw  out  of  compoOtlons 
fuch  ingrédients  as  are  unfit  for  the  management  direfted.  *Tis  not  without 
furprîze  and  indignation,  that  I  fee  in  the  prefcription  of  phyficians,  and, 
cven,  in  their  public  difpenfatories,  fuch  a  want  of  fkili  in  this  parcicular.  'Tis 
ufual  with  them  to  order  many  thîngs  to  be  diftill'd  in  Balneo^  which,  wich 
that  heat,  will  yield  nothing,  or  only  a  litcle  naufeous  pWegm  ;  while  the  vir- 
ées of  the  ingrédients,  remaîning  behind,  are  often  thrown  away  after  the 
diftillation  is  over.  •Tis,in  moft  cafés,  very  unfafeto  conchidc  the  virtues  of  di- 
ftill*d  liqiiors  the  famé,  as  of  the  ingrédients  they  are  made  from. 

Again,  fuch  ingrédients,  as  ufed  feparately,  would  be  effeâiual,  are  often 
fpoil'd  by  an  unfkilful  mixture.     I  hâve  feen  many  proceffes,  wherein  faline 
fubftances  of  contrary  natures  are  order'd  ;  tho*  there  are  fcarce  any  bodies  in 
the  world  more  oppofite  to  each  other  than  acid  faits,   whether  volatile,   or 
fixed.     Hence  it  frequently  happens,  that  two  good  ingrédients  are  defbroy*d. 
And  this  is  the  café,  when  acid  juices  are  order*d  tobediftill'd  withalkaline 
faits;  thus  fpirit  of  urine,  and  the  fpirit  of  fait  dift  il  l*dtogether/>jB/î/»^^,  yield 
nothing  but  phlegm  ;  leaving  their  aâive  parts  behind,  coagulated  into  a  fixed 
fubftance,  à-kin  to  fal-armoniac.  In  like  manner,  whereaftive  faits  are  made 
ingrédients,  unlefs  judgment  be  employ'd  in  the  compofition,  they  frequently 
deftroy  one  another*s  virtue,  and  degenerate  into  a  new  thing  ;  and  thence, 
perhaps,  out  of  many  ufefiil  ingrédients,  one  bad  medicine  arifes, 
Manymatiri'     The  naturalift  may  further  contraft  the  coft  of  medicines,  byfhewing,  that 
^th^l!^b^<u    '^^'^y  niaterials  ufed  in  phyfic,  hâve  lîttle,  or  no  médicinal  virtue,  at  lesSl  not 
litth\ittue^  equal  to  the  price  they  bear.    I  am  not  altogether  for  rejefting  leaf-gold,  and 
andothers  ne-  precious  ftones  \  the  diffolvent  in  the  ftomach,  may,  thence,  poffibly,  extraâ 
ghaed  that    fome  ufeful  parts,  and,  thereby,  render  them  ferviceable  to  fuch  as  will  go  ta 
bave  mort.     ^^  pj.^^^  ^j-  ^^^^      j  hâve,  with  différent  liquids,  eafily,  and  without  heat» 
obtained  tin6hires  from  gems,  andfometimesdiflblved  them  :  nordo  Idefpife 
them  exhibited  in  fubftance.     Glafs  of  antimony,  which  appears  likc  a  ruby, 
will  readily  impart  an  emetic  quality  to  fluids  ;  tho'  as  well  rubies,  as  other 
gems,  difFer  therefrom  in  fixedncfs.     Gems  will  endure  a  violent  fire,  and 
the  force  of  ftrong  corrofîve  liquors  ;   but  the  glafs  of  antimony  yields  to  fpi- 
rit of  vinegar,  and  a  ftrong  fire  d'Aipaies  it  into  fume.    However,  •tis  one 
thing  to  fliew  it  poffible  for  the  human  ftomach  to  aft  upon  gems  and  gdld  ; 
and  a  différent  one  to  prove  that  ir  really  does  fb,  and  by  that  means  gets 
out  the  fpecific  virtues  afcribed  to  them.     And  were  even  this  demonfoa- 
ted,  it  remains  to  be  confirm'd,  that  thefe  do  more  than  cheaper  fîmples  :   fo 
that  I  fuppofe,  phyficians  might  do  well  toprefcribe  the  latter,  whofevirt^ie  is 
unqueftionable,  to  the  poor,  inftead  of  the  former,  whofc  deaniefs  is  certain. 

What 
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What  ironderfiil  powcrs  may  rcfiâe  in  the  true  Aurumpotahile^   I  flull  not  Aurum  pota- 
now  particularly  inquire  :  the  attcmpts,  however,  to  make  it  fo  feldom  fucceed  ^***  fripart^. 
anghc,  that  many  havepronouncedits  préparation  unfeafible.  But  were  it  not; 
'why  muft  it  poflefs  fuch  virtues  as  others  boaft  of  ?  The  current  reports  con- 
cerning  it,  arîfe,  not  from  experiments,  but  in  great  meafure  the  authority  of 
books  that  bear  fiétitious  names.  And  Ibme,  I  fear,  commend  it,  from  a  fup« 
pofiiion  that  the  gold  is  hereby  rendered  volatile,  or  exalted  to  a  fpiritual  na^ 
ture  ;  and  argue  its  excellence  from  the  noblenefs  of  the  métal.    But,  for  my 
part,  tho'  I  hâve  a  menftruum  that  will  foon,  with  a  gentle  heat,  bringover 
crude  gold  enough,  upon  a  firft  or  fécond  diftillation,  to  afford  a  high  yellow 
volatile  tinfture  ;  yet  as  I  canquickly  recovera  malléable  gold  therefrom,  I 
dare  not  prétend  to  do  wonders  with  the  métal  diflblved  therein.     But  to 
make  an  AurumpotabiU  m  an  hour  or  tv.  o*s  time  without  a  fiirnace,  or  any  other 
diftilled  liquor  than  reétified  fpirit  of  wiae,   I  hâve  feveral  times  prepareda 
faline mixture,  confiftingof  one  part  of  fal-armoniac,  two  parts  of  roch-alum, 
and  four  of  pure  nitre.  This,  being  well  pulverized  and  mixed,  I  rubb*d  dili- 
gently  in  a  marble  mortar  with  1 5  or  1 6  parts,  in  weight,  of  the  whole  mixture^ 
of  leaves  of  gold  ;  and  placing  the  wUole  in  a  fmall  new  crucible,  with  a  few 
kindled  coalsaround,  at  a  fmall  diftance  from  it,  to  neal  the  vefTel,  I  foon  afl 
ter  fct  them  nearer,  till  the  heat  made  the  matter  melt  ;  and  with  that  gentle 
fire  I  kcpt  it  infufion  till  itvifibly  emitted  no  more  fumes,  butgrewdry  again. 
Then  prefendv  taking  it  from  the  fire,  whilft  itwas  yet  warm,  I  dugit  outa$ 
clean  aspoQîble,  and  having  feafonably  pulverized  it,  that  itmight  not  attra^ 
the  moifture  of  the  air,  I  put  it  to  fome  highly  reftified  fpirit  of  wîne,  whicBi 
within  an  hour  or  Icfs  was  thcreby  enobled  with  a  rich  golden  colour.    And  thîi 
I  found  by  various  trials,  purpofely  made,  to  be  areal  folution  of  gold.  And  fiir* 
ther,  to  make  a  préparation,  wherein  gold  is  reduc'd  to  very  minute  parts,  with- 
out the  help  of  mercury,  or  of  any  précipitation  by  means  of  fliarp  laits,  wç 
took  refin'd gold,  and diflblvM  it  in  clean  fpirituous/f^«tf  regia\  and  infteadof 
precipitating  the  clear  folution  withoil  oftarturjC>^riif//j«/«iw,  fpirit  of  fal-armo- 
niac, iâc.  we  firft,  withaverymoderateheat,   drewofFthe  fuperfluous  liquor^ 
whereby  the  gold,  with  the  remaining  part  of  the  menftruum,  was  left  in  the 
appearance  of  athtckoily  liquor,  Thîs  donc,  we  pour*d  upon  it  atreble  weight 
of  vînous  fpirit,  total  ly  inflammable  ;  and  in  a  mort  time  we  had  a  very  fubtile 
powderor  high-colour*dcalx  of  gold  that  fubfided  at  the  bottom  5  themen* 
rtruum  being  ftrangely  dulcify*d  as  to  tafte,  and  beconrc  fragrant  in  point  of 
fmell.     A  very  few  days  after,  we  decanted  the  liquor  and  put  on  it  frefli  ar- 
dent fpirit  ;  whenleaving  them  a  while  together,  there  fubfided  the  like  well- 
coloured  calx,  more  plentifully  than  before  *,  whilft  the  menftruum  acquir'd 
fiich  c^uaHties,  as  made  it  feem  likely  toprove  an  ufeful  medicine. 

This  powder  of  gold,  tho*  it  feem*d  not  to  require  it,  we  farther  purified 
for  internai  ufe,  by  burning  a  totally  ardent  vinous  fpirit,  twice  or  thrice 
thereon,  to  carry  otF  with  it  any  little  corrofi^ve  or  faline  partkles  that  might 
hâve  ftill  adhered  to  the  metalline  ones. 

The  fpirituous  A.ud  règia^  hère  mentîon*d,  whicfa  may  probably  be  a  more 
înnccent  mcnftruam  in  prvpuring  gold  for  médicinal  ufes,  I  very  eafily  make» 
by  mixing  one  part  of  good  fpirit  of  fait  with  two  of  iliong  fpirit  of  nitre. 

But 
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But  fliould  thefe,  or  the  Hke  préparations,  poflcfs  medicînal  virtues,    they 
might,  perhaps,  bemoreowing  tothemenftruumthanthemetals  whofe  nfoble- 
nefs  dépends  upon  the  eftimation  of  men,  and  is,  accordingly,  infome  coun- 
tries  lefs  efteem'd  than  iron  orcopper.     Nor^  becaufe  it  is  a  fîxed  and  precîous 
body,  muft  it  therefore  be  an  extraordinary  medicîne  ;  for  then  diamonds  ^«rou'd 
hardly  be  ranked  among  poifons.  Be  thîs  as  it  will,  *tis  abfurd  that  phyficians 
fhould  prize  fimplcs,  likedrugfters,  accordingto  iheir  dearnefs,  or  for  coming 
from  remote  régions  ;  as  if  God  had  made  provifîon  only  for  the  rich,  or 
thofe  who  trade  to  the  Indies.     On  the  contrary,  it  frequently  happens,  aswe 
before  obferved,  that  the  Caput  mortuum  of  the  chymifts,  which  is  foinetimes 
thrown  away  as  ufclefs,  may  hâve  greater  virtues  than  thofe  reputed  nobler 
parts,  forced  from  the  original  bodies.     And  a  defpifed  common  fi^pIe,  nay 
an  infeft  or  an  excrément,  may  in  fome  cafés  prove  nobler  medicines  than  an 
extraft,  elixir,  or  a  quinteffence.  Thus  the  fuppofed  vile  Caput  mortuum^  that 
remains  after  the  diftillation  of-^f«tf/?r//.f  diflblved  in  common  water,  yields 
a  fait,  which  being  only  depurated  by  fréquent  folutions  and  filtrations,  be- 
comes  the  famous  Panacea  duplicata j  or  Arcanum  duplicatum^  purchafed  at  the 
f^f  Arcanum  pj-j^^  ^f  ^^^  dollars,  by  that  great  chymical  virtuofo  the  Duke  of  Hoïftein  ; 
P  ica  um.   cQ^ççj^jj^g  which  that  prince*s  phyfîcian  thus  writes  to  Schroder  :  "  Our  court 
"  has  a  thoufand  times  experienced  the  virtue  of  this  fait,  in  hypochondrîacaJ 
*'  cafés,  continued  and  intermittingfevers,  theftone,  fcurvy,  Ûc.  the  dofe  is 
*'  from  one  fcruple  to  two.*'  And  another  phyfîcian  who  frequented  that  court, 
afîured  me  of  the  diuretic  and  deobftruent  quality  of  this  medicine.     But  what 
appears  more  furprizing,  is,  that  the  Caput  mortuum  of  vitriol,  when  alJ  the 
cil  is  drawn  out,  and  its  ifixed  fait  carefully  feparated  by  water,  the  mère /èem- 
îng  Terra  damnata^  that  remains,  is  parable  into  a  nobler  medicine,  than,  per- 
haps,  either  the  oil,  fpirît  or  fait,  of  that  minerai.  That  the  bezoar-ftone,  fold 
at  an  îmmenfe  price,  is  every  way  inférieur  in  virtue  toih&  Cakulus  humanus^ 
we  hâve  the  teftimony  of  the  experienc*d  Bontius.    And  foot,  tho*  efteem'd  a 
vile  commodity,  is  an  ufeful  one  in  phyfic.    Riverius  commends  it  in  pleuri- 
fies;  and  I  hâve  found  that  a  fj>irit,  made  thereof,  is  no  inconfiderable  liquor. 
I  know  too  that  the  medicines  of  fome  eminent  phyficians  hâve  the  fpirit  of 
foot  for  their  principal  ingrédient.     I  remember  alfo  an  empiric  of  learning, 
who  became  very  famous  forcuringdifficultdiftcmpersof  thebrain,bya  remedy 
hecalPd  his  Panacea^  or  Aurum  potaiile^which^  in  exchange  for  another  chymical 
fecret,  I  learnt  of  him  to  be  chiefly  fpirit  of  foot,  wherein  the  flowers  of  ful- 
phur  were  fo  diflblved,  as  to  fwim  about  in  fmall  drops  of  a  golden  colour. 

The  exprefs'd  juice  of  ftone-horfe  dung  will  give  relief  in  a  fuppreflîon  of 
urine,  to  thofe  who  are  troub^ed  with  ftitches  or  wind,and  even  in  obftruôi- 
ons  of  the  liver  and  fpleen.  This  homely  remedy  has,  to  my  knowledge,  been 
fo  fuccefsfiillyufedbyagreatlady,  thatfhe  prcfers  itto  chymical  effcnces  and 
elixirs.  And  many  of  the  poor  were  cured  of  the  plague  with  the  fame^  ufcd 
as  z  fuccedaneum  to  the  powderof  ripe  ivy-berries,  when  that  drcadful  dillein- 
per  lately  rag'd  in  Ireland. 

The  médicinal  virtues  ôf  human  urine,  both  externally  and  internai  lyufed, 
require  a  volume  to  enumerate  :  and  an  induftrious  chymift  has  already 
made  a  coIîcâiontowarclU  it.  Anancient  gentlewoman,whQm  1  kncw,  was  ad- 

vifed 


Digitized  by 


Google 


Tie  Ufefulnefs  of  Philofipby.  65 

vifcd,  for  a  complication  of  obftinatc  chronical  diftempcrs,.todrink  hcr  own 
urine  every  morning  ;  which  reftored  hcr  almoU:  to  a  miracle.  A  perfon  of 
greatqualîty  wcntthro*  die  famecourfe,  afterhavingfound  the5;)<iw  incffeât- 
al.  And  once  I  taughc  an  empiric  a  cheap  préparation  of  this  excrément, 
which  rendcr*d  him  tamous  about  the  country,  for  the  cure  of  many  difeafes, 
c^pecîally  the  pleurify.  "^  ^ 

Large  quantities  of  wholefome  human  blood  are  thrown  away  every  fpring 
and  faJi,  as  ufelefs  ;  yet  by  a  ikilful  management  it  will,  without  any  thing  be- 
fîdeslpirit  of  wine  to  keep  it  from  corrupting,  eafily  afFord  a  fpirit  and  volatile 
fait,  préférable,  I  believe  to  thofe  of  harts-horn  ;  for  they  hâve  curedconfump- 
tions,  afthmas,  £î?r.  to  the  admiration  of  my  felf  and  others.  To  give  onc 
Inftance  more,  of  the  efiicacy  of  things  apparently  defpicable  ;  the  common 
wood-Iîce  or  fows,  which  I  hâve  both  taken  my  felf,  and  frequently  rccom- . 
mcnded  to  others,  are  excellent,  not  only  for  the  ftone  in  the  bladder,  but  a- 
gainft  otherdiflempers.  A  flight  préparation  of  them  wasdifcover'd,  by  a  learn- 
ed  phyfician,  to  be  the  grand  fecret  of  an  empiric,  famous  in  England^  for  giving 
relief  in  fits  of  the  ilone  \  and  I  knew  an  ancient  gentlewoman  fkill'd  in  phyfic, 
who,  having  loft  the  fight  of  one  eye  by  a  cataraft,  had  the  fudden  lofsof  that 
of  the  other  foretold  her  by  the  oculifts  -,  but,  to  my  furprize,  fhe,  continued 
to  enjoy  ît  in  great  perfeâion,  by  the  helpof  millepedes  infufed  in  white-wine  ; 
which  were  recommended  to  her  by  a  woman  who  had  herfclf,  thereby,  been 
cured  of  a  récent  fuffufion  in  both  hcr  eyes.  An  ingenious  phyfician,  alfo,  affu- 
red  n^e,thathe  met  with  a  woman  in  Hol/and  v/howas  cured  of  a  real  cataraft  by 
rhe  juice  of  the  famé  animais  ;  being  advifed  toufe  it  by  an  empiric,  report- 
ed  to  hâve  cherewith  performed  feveral  cures. 

Surprizing  thfngs  hâve,  alfo,  been  donc  in  fore  and  exulceratcd  breafts  of  wo- 

men  by  taking  millepedes,  brùiled,  inproper  liquids  ;  linen  cloths  being  dipp'd 

in  white-wine  and  applied  warm  to  the  part  during  the  time  of  their  ufe.  Let  me 

add,  that  I  hâve  fcen  a  young  lady  who,  by  varions  fiftulas  in  feveral  parts  of  her 

body,  was  lamed,  emaciatcd  and  weakcn'd,    to   fuch  a  degree,  that  her  lifc 

was  defpaird  of;  yet  by  the  fréquent  ufe  of  a  diet-drink,  wherein  millepedes 

wcre  the  chief  ingrédient,  her  ulcers  fpeedily  heaPd,  and  a  good  habit  of  body 

was  reftored.   And  many  other  cures  perform'd  with  the  famé  medicine,  were 

afcribed  to  this  fingle  ingrédient.    Another  young  lady  I  knew  afflifted  with  a 

radicated  epilepfy  -,  who  after  numberlefs  medicines,  prefcrib'd  by  phyficians,, 

had  proved  inefFeûual  ;  and  after  her  fits  came  upon  her  feverely,  eight  orten 

tim^s  a  day,  was  cured  by  the  powder  of  trye  mifletoe  of  the  oak,  continued  for 

fome  days,  near  the  fuU-moon,  in  the  quantity  that  wou'd  lie  upon  a.fix-pçnce,. 

every  morning,  in  black  cherry-water  or  béer.    And  tho'  this  remedy  had  fcarcq 

any  vifible  efFeft  upon  her  ;  yet,  after  the  firft  day  it  was  taken,  the  fit  ncver  re- 

turn*d  but  once.      The  perfon,  who  advifed   this  remedy,  profefs'd  he   had 

thercwith  conflantly  curéd  that  diftemper,    when  he  cou*d  procure  the  genuine 

.fimplc*.  ..»•...'.  î  • 

*  The  ufeof  this  medîdne  [$  flill  continaed  with  tolerable  foccbb }  bot  many  (|aefticP,  Whs'     ; 
tbcritbctipcçiiicfbx  tti^^^h-P^-        ....    .  .    •     .    ,  .,^..-^>r.   4:;.;  .    ^'i  •    '.::.     !'    ^• 
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7o  fifioi  trm^    "To  know  how  to  fave  trouble  and  charges  în  preparing  chymical  medicin^s,  îs 
hle  and  f^^r-another  way  to  kffcn  the  expcnce  în  thc  cùrative  part  of  phyfic.  It  were  wrong 
^'Lwiodtri'  t^^f^pprcfi  ail  chymical  remédies  becaufc  of  their  dcarnefs  ;  for  altho*  a  large  prîoe 
^p^thns.      b«  paîd  for  a  confiderable  quantity  thcreof,  yet  a  dofe  may  corne  cheap  enough* 
There  are  alfo  Galenical  mcdicines  fold  as  dear,  the  largenefs  of  their  dofe  con- 
fider'd,  as  the  chymical;  yet  when  the  priées  of  the  latter  are  exorbitant,  thcy 
fhcu'd  be  retrench'd.     There  are  two  things  blameable  in  phyficîans  as  to  thîs 
màtter  ;  firft,  their  makîng  ufe  of  chymical  préparations,  when  fimples  or  (lîght 
cèmpofîtiôns  wou*d  fehre  as  well  ;  and,  fecondly,  their  beftowîng  too  much  labour 
in 'préparations.    There  are  phyficians  fo  fond  of  fumace-produftions,  that  to  cure 
a  eut  finger,  theyMl  apply  fomc  chymical  oil  or  balfam  ;  and,  in  flight  diftempcrs, 
hâve  recouric  to  minerai  remédies,  or  fuch  as,  occafioning  great  and  unneceflkry  al- 
térations in  the  body,  frequently  do  harm.   Yet  Paracelfus  often  ufed  fimples  for 
the  cure  evcn  of  formidable  difcafes.     And  tho'  I  am  of  opinion,  that  powerflil 
orunîverfal  remédies  areunobtainablewithout  chymîftry,  andperhaps  without  mi- 
nerais -,  yet  I  cannot  but  think,  that  fimples,  or  cheat)Gtf/^/V^/compofitions,  may 
cure  moft  particular  difeafes  ;  and  afFord  more  noble  fpecifics  than  the  chymifts 
imagine.  Helmont  ingenuoufly  confefles,  "  he  believM  fimples,  alone,  fulHcient  to 
*^  cure  ail  diftempers  ;**  and  fcruples  not  to  fay,  *'  there  may  fometîmes  begreater 
*^  virtue  in  them,  as  they  are  aftorded  by  nature,  than  as  prepared  by  the  fire.** 
And,  queftionlefs,  the  fpecific  propcrties  of  many  fimples  are  deftroy'd  in  chymi- 
cal préparations.  The  moft judîcious  chymifts  acïcnowledge,  that  pearls  barely  re- 
duc'd  to  fine  powder,  are  a  bctter  medicine  than  the  magiftery  they  make  of  them,. 
by  folution  in  acid  fpirits,  précipitation  with  oil  of  tartar,  and  a  carefui  edulco- 
ration.    The  famé  is  vcry  obfervable  in  the  magiftery  of  harts-horn  :  for  whereas, 
this  fubftance,  whcncrude,  makes  a  jelly  with  water-,  the  magiftery  remains  a  fixt 
powder,  infoluble  even  by  acid  menftrua  ;  and  fcarce  affbrds  any  fmoke  when 
thrown  upon  a  hot  iron.  I  never  found  the  vulgar  chymical  eflences,  or  elixirs,  half 
fo  effeftual  in  ftopping  hemorrhages,  as  equaï  parts  of  hen-banefeed,  and  white- 
poppy  feed,  beat  mto  a  ftiff  eleftuary,  with  twice  their  quantity  of  the  conferve 
of  red  rofes.     With  this  remedy,  given  in  the  quantity  of  a  nutmeg,.  or  walnut, 
both  my  felf,  and  others,  hâve  frequently  cured  profiife  bleedings  at  the  nofe  and 
elfcwhere.     Nor  dîd  I  ever  fee  fuch  furprizing  efFefts  from  the  moft  elaborate 
chymical  préparations,  in  fpitting  and  vomiting  of-blood,  as  from  a  fyrup  made 
only  of  plantain -juice,  that  of  comfrey-roots,  and  fine  fugar.     And  unufual  cures 
cf  this  kind  havc  herewith  been  perform'd  by  two  eminent  phyficians. 
.  But  I  obfcrved,  that  in  cafés  where  chymical  medicines  are  proper,  the  prepa* 
ration  thereof  Is  too  tedious  and  expenfive.     A  chymical  procels  is  feldom  order'd 
or  cfteem'd,  that  requircs  not  fome  weeks  to  complète  it  ;  as  if  the  embryo  wou*d 
otherwife  prove  abortive  ;  or  the  medicine  cou*d  not  cure  with  expédition,  tliat 
was  not  flowly  prepared.     And  this  humour  prevails,   not  only  in  making  thc 
ftanding  medicines  of  the  fliops,  but  even  extends  to  thofe  defign'd  for  extempo- 
raneousufes;  and  perhaps,  foracute  cafés  too.     Now,  were  a  phyfician  to  waît' 
lili  thefe  remédies  were  siade  upon  fuch  emergencies  ^  his  patients,  I  fear,  wou'd, 
by  tbat  time>  hâve  little  occafion  fox  them.  Befides^  this  cedioufnefs  in  the  pro- 
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ccfs  îi  oftcn  incrcafcdby  the  unskilfulnefs  of  thc  prefcribcr.  'Tis  fréquent,  we 
fcc,  in  chymical  writings,  to  fubmit  thc  materials  of  the  medicine  to  fucceflive 
opérations  ;  yet,  were  you  to  demand  a  reafon  for  each  (tep  taken  herein,  thc 
operator  might  finifli  his  procefs  bcfore  he  cou'd  give  you  a  fatisfaâory  aofwer. 
Nay,  thefe  procefles  are  fomctîmes  fo  injudicioufly  lengthcn'd  out,  that  the  opéra- 
tions thwart  or  deftroy  each  other  ;  and  leave  the  medicine  in  a  woriè  condition 
than  'twas  found.  And  thus»  as  we  juft  obferv'd,  the  virtues  in  the  common  ma- 
gifteries  are  loft.  I  lately  met  with  a  notable  inftance  of  this  kind^  in  a  famous 
modem,  chymift  \  who,  to  purify  the  fix'd  fait  of  vegetables  to  its  heîght,  af- 
ter  numberlefs  folutions,  filtrations^  and  coagulations,  orders  it  to  be  diflblved 
in  Aquafertu  5  whereupon,  fays  he,  it  will  become  vcry  pure  and  cryftallinet 
and  noteaûly  diflblvable  in  the  air.  And  truly,  he  is  in  the  right  \  for,  by  ad^ 
dîng  Aquafortis  to  fome  v^etable  faits,  and  afterwards  exhaling  the  fuperfluoua 
moiflure,  I  ufed  to  make  good  inflammable  falt-petre.  See  with  what  judgment 
this  folution  was  order'd,  to  depurate  the  fait  the  fàrther  ;  and  how  fit  fuch  zm^ 
thors  are  to  be  credited,  in  attriouting  to  fuch  faits  the  improved  virtues  of  the 
refpeâive  vegetables  that  yield  them  !  In  fome  cafés,  'tis  true,  as  in  making 
aâive  and  powerful  menftrua,  exaâ  dépurations  are  neceflary  ;  but  in  many  other 
cafés,  fuch  as  fubtilization  of  a  remedy,  which  often  renders  a  procefs  incredibly 
tedious,  is  more  inlignificant  than  chymifts  imagine  \  and  fometimes  provesde* 
trimentaU  by  robbing  It  of  thofe  fine  parts  wheron  its  fpecific  virtue  aepends. 

Agialn,  as  a  cure  becomes  more  expenfive,  thro'  thechafgeof  thefeveralchy-P^Z/^/M^nuy 
mlcal  opérations  whereby  medicinesare  made  ;  afarther  acquaintance  witji  ^x^tnfi^'fi '^^P*^ 
mental  philofophy,  may  fuggeft  cheaper  and  bettcrways  ofperformîng  them,  ^^^^  ^^^ 
than  thofe  now  ufed.     Andl queftion  not,  but  chymifts  may  be  inftrufted  to^htnmmmi, tf 
make  better  furnaces  for  feveral  purpofes,  than  they  are  hithcrto  poflefs'd  of  %t^ftf^^  *■'- 
for  the  profefifcdartifts  among  them,  havingbeengenerally  ignorant  m  other  parts  ^"•^'^ 
of  learnmg,  and  particularly  in  mechanics  -,  their  furnaces  and  utenfils  hâve  never 
bcen  contrived  to  the  beft  advantage  ;  with  regargd  either  to  thc  hufbanduig  of 
their  fire  or  fewel,  or  the  intending  and  remiaing  its  heat.     'Tis  an  agreeable 
furprizc,  to  fce  how  many  veffels  may  be  duly  heated  by  one  fmall  fire,  whén 
the  fumace  is  fo  contrived,  that  the  flame  may  pais  thro*  varions  windings  to  the 
vent.     And  as  to  the  intenfenefs  of  heat,  I  hâve  feen  oddefièébs  thereof,  with- 
out  the  afliftance  of  bellows  in  a  furnace  capable  of  receiving  but  few  coals  ;  for 
I  Ibmctimes  vitrify*d  evcn  crucibles  hcrein  -,  and  thought,  by  a  fmall  altération,  I 
cou'd  melt  its  ûdies  down*    But  a  crédible  perfon,  difciple  to  Cornélius  Drebett^ 
cou'd  do  more  than  this.    He  a0Fur'd  me,  he  had  a  way  crf*  building  fiirnaces^ 
wherein  he,  by  the  fingle  force  of  thc  fire,  made  Venetian\z\c{LoyH\  which  I  con- 
fels  myfelf  unable  to  do  by  the  fire  pf  a  glafs-houfe.    Expérience,  howeyer,  has 
affured  me,  'tis  eafy  to  make  a  furnace  give  heat  enough,  without  the  leaft  help 
of  bdlows,  to  cupel  both  gold  and  filver.     The  heat  in  fiirnaces  may  aifo  be 
better  regulated  than  at  prefent:  and  I  look  upon  the  (kîll  of  intending  and  rc- 
mitting  hereof  atpleafure,and  particularly,  of  continuing  it  long  in  an  equable  de- 
g;rce,  as  a  thing  of  greater  moment,  both  to  phyfic  and  philofophy,   than  men 
fccm  appriz'd  of.    With  lamp-fiirnaces,  well  ordcr'd,  many  things  may  be  per- 
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form*d  in  imitation  of  nature  \  and  feveral  of  my  friends  hâve,  by  means  hcreof, 
brought  hen-eggs  to  manifeft  animation.   That  furnaces,  alfo,  may  be  fo  built, 
as  to  require  but  little  attendance,  appears  from  the  obvious  invention  of  athanors, 
or  tower- furnaces  ;  wherein  the  fire  is,   for  many  hours,  fupplicd  with  a  firiall 
quantity  of  coals,  without  ever  burning  much  fafter  than  is  defign'd  :  and  that 
the  labour  of  blowing  may  well  be  fpared,  and  the  annoyance  of  minerai  fumes, 
in  good  meafure,  avoided,  appears  frôm  thofe  furnaces  madc  with  a  pipe  to 
draw  the  air,  as  in  Glauber^s  fourth  furnace,  or  otherwife.     I  mîght  add,   that 
cafting  the  materials  to  be  prepared  upon  live  coals,  as  Glauber  ôrders,  in  his  firft 
furnace,  is  fometimes  a  cheap  and  expeditious  way  of  preparing  particular  mine- 
rais ;  tho*  his  method,  of  makingfpirit  of  fait  in  that  furnace,  fail'd  both  with 
me  and  fomeof  my  acquaintance.   There  are,  alfo,  feveral  othermore  commodi- 
ouscontrivancesof  committing  things  to  a  naked  fire  ;  fo  that,  upon  the  whole, 
I  cannot  but  expeft,  many  good  expédients  of  employing  fire  to  chymical  ufes, 
will  hereafter  be  found  ;  which  are  nor,  at  prefent,  fo  much  as  dreamt  of, 
Surprixing   ^     ^^^  j^^^  ^j^ jy  fumaces,  but  the  vcffels  that  îmmediately  con'tain  the  materials 
m'JIL^hmî'  ^^^  prepared,  are  doubtlefs,  capable  of  improvemcnt.  .  Thofe  earthen  retorts, 
jlry.  called  Glaubet^s  fécond  furnaces,  if  made  of  good  matter,  may  be  render*d  ufeful. 

Thegreatconvenienceof  fealingglaffcs  hermetically,andof  glafs-ftopples  for  bot- 
tles  containing  corrofive  or  fubtile  liquors,  ^c,  perfuade  me,  that,cou*d  we  prevail 
with  the  pottcrs  and  glafs-men  to  make  their  refpeftive  veflcls  according  to  di- 
reftion,  many  things  in  chymiftry  might  be  made  betterand  cheaper  than  thcy 
now  are  ;  anid  others  perform'd,  of  which  our  prefent  veffels  will  not  admit.  And 
as  'tis  poflîble  to  rendcr  glafs  malléable,  if  that  relaticin  of  Pliny  and  Dim  Caffius^ 
concerning  an  ingenious  man  who  was  put  todeathfor  it,  be  true  ;  fo,  now  chy- 
miftry is  improved,  cou*d  thîs  art  be  rctriev'd,  *twould  be  very  bénéficiai  to  man- 
Jcind  ;  by  enabling  us  to  make  abondance  of  experiments  which  arenow  fcarcc 
praftiable.     Such  an  attempt  muft  appear  the  more  promifing  to  chymifts,  bc- 
caufe  Raymond  Lully  exprefly  fays,  "  it*s  one  of  the  principal  efFeâs  of  the  philo- 
"  fophcr's  ftone  to  make  glafs  malléable*."    And  an  expert  chymift,  not  crc- 
dulous,  and,  in  a  word,  very  well  worthy  of  crédit,  aflur*d  me,  that  he  had  him- 
felf  fecn  at  Mentz^  in  the  hands  of  a  gentleman  of  Switzerland^  a  pièce  of  glafs, 
about  the  bignefs  of  a  (hilling,  which  was  red  and  tranfparent,  like  glafs  of  anti- 
mony  made  per  fe^  and  which  the  owner  afHrm'd  he  had  hammer'd  in  the  pre- 
fcnce  of  thé  cleélor  of  Heidelberg.    But  the  Switz  gentleman  perceiving  the  other 
indifposM  to  believe  fo  ftrange  a  thing  -,    after  he  had  confefs'd  the  glafs  to  havc 
bcen  given  him  by  an  excellent  chymift  in  his  country,  permitted  him  to  lay 
•  the  pièce  upon  an  anvil,    and  to  ftrike  feven  or  eight  ftrokes  with  a  ham- 
mer  upon  il  \   by  which  means  he  found,  that  tho*  it  was  not  malléable  like 


-^  'Tis  pretendcd,  that  the  esrpreffion  to  make 

glafs  malléable,  is  a  contnuliâion  ;   flnce  to  be 

malléable,  it  muft  lofe  its  traQfparency  ;  that  is, 

'  ceafe  to  be  glafs  ;  for  fay  fome»   bow  can  its  paru 

(  letain  one  certain  order  onder  the  hammer  ; 

which  aloae  fiu  it  to  tnmlmit  the  r^i  of  iight  ? 


But,  perhaps,  thîs  favours  more  of  qaibble  than 
of  argument,  to  chymical  philofophers  ;  who 
confider  that  glafs  in  fufion,  or  in  powder«  is  ûill 
glafs:  tho'  evcn  to  thefe,  I  bclicve,  the  problcm 
icems  almoft  dcfperate. 
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ncaVd  fil  ver,  fince  ît  bcgan  tocrack  at  thc  cdges  lilccfilver  that  îs  ovcr-hammerM  5 
yet  il  dîd  really  ftretch  under  the  hammer  îgrowing  more  thîn  on  the  bcaten  part^ 
and  having  vifible  marks  or  impreflions  made  on  it  by  the  edge  of  the  hammer. 
But  as  to  my  own  opinion  about  fuch  a  préparation,  and  theuncommon  induce- 
ments  I  hâve  for  it,  I  muft  bc  hçre  excufed.  However,  as  ftrange  things  as  this,  • 
fcem  to  be  performable. 

Relaringtoa  judiciousperfon  what  aphyficîan  of  Bruxels  affirm'd  to  me,  that 

he  hîmfclf  had  prepared  three  or  four  refufcitable  plants,  one  of  which  he  pre- 

fênted  to  the  marquefs  of  Cajlel  Rodrigo^  governor  of  the  Spanijb  NetberlandSj 

v^Kerc  thls  gentleman  had  lately  been  ;  hetold  me,  that  an  apothccary  of  Namur 

rea.lly  had  preparM  refufcitable  plants  in  a  différent  way  from  what  ôthers  prétend 

to  ;  and  that  he  could  prépare  a  great  variety  of  them.     And  many  of  thefe,  he 

a/Tur'd  me,  he  had  feen  preferved  in  diftînft  glafs-bottles  ;  tho*  the  apparitions^ 

that  were  cxhibited,  fliew*d  not  the  peculiar  colour,  only  the  fliape  of  the  plant  ;    • 

but  this  fo  well,  that  he  could  pcrfeûly  diftinguilh,  and  eafîly  know,  thc  feve- 

ral  plants  ;  inftancing  particularly  in  Carduus  tenediffus^  and  camomile. 

And  the  différence  betwixt  this  way  of  exhibiting  plants,  and  that  mention*d 
by  ^ercetan  -,  pretended  to,  alfo,  by  others  -,  I  found  by  thisgentleman*s  anfwers, 
to  condft  chiefly  in  thefe  two  things:  thefirft,  that  the  apothecary*s  plants  did 
nof,  as  the  others,  feem  to  grow  up  into  the  air  included  in  a  feal'd  vial  ;  but 
wcre  feen  growing  in  aclear  liquor,  wherewith  the  bottle,  that  contain'd  it,  was 
almqft.  fill*d  -,  and  next,  that  tho'  to  make  the  apparition,  mention*d  by  S^uer^ 
cetan^  and  others,  the  application  of  an  aftual  heat  is  affirm*d  to  be  reqmJBte, 
upon  the  abfence  of  which,  the  phantaftical  plant  rclapfes  into  its  aflies  ;  in  the 
formation  of  the  apothecary's  vegetables,  he  doth  not  employ  any  adual  heat, 
but  only  thc  fliaking  of  the  bottle  ;  for  upon  that  agitation  the  prepar'd  aflies 
or  powder  beîng  rais*dfrom  the  bottom,  anddifpcrs'dquite  through  the  liquor  ; 
whcn  the  glafs  is  fet  by,  in  a  quiet  place,  the  fcatter'dparticles,  by  degrees,  unité 
together  fo  as  to  compofe  a  model  of  the  plant  they  once  belong'd  to.  And 
heat  not  being  requîfite  to  theîr  formation,  thefe  plants  do  not  quickly,  as  the 
Pofowifluphyficîan'sphantaftic  v^etable,  recorded  by  ^ercetan^  fall  back  into 
a  powder  ;  but  if  let  alone,  continue  till  the  préparer  thinks  fit,  by  a  gentle  a- 
gitation  of  the  bottle,  to  diffolve  the  loofe  contexture  *. 

An  ingcnious  perfon,  very  worthy  of  crédit,  inform*d  me  that  he  was  em- 
ploy'd,  fome  years  ago,  by  a  Gertnan  phyfician,  to  diftil  a  certain  known  mine- 
rai, which  he  perform'd  in  a  naked  fire,  with  fogood  fuccef3,  that  he  had  from 
about  half  a  pound  of  the  minerai,  riear  three  drams  of  liquor  ;  which  he  in- 
cluded in  a  glafs,  with  a  bubble,  and  a  flender  neck,  like  a  weather-glafs  s   bat 


•  Therc  occar,  fays  M.  Homberg,  many  pro- 
doâîoiis  in  chymîftry*  that,  in  fome  fort»  reiem- 
ble  tbe  vcgcution  of  plants  ;  but  when  clofely 
confidefd,  ihcy  prove  grcatly  difFerent  ihcre- 
fioffl.  The(e  productions  are  divided,  by  this 
inthoT,  ioto  thofe  which  conGft  ofa  pure  mafly 
mcîsd,  wicboat  any  ocher  mixture;  thofe  which 
çQoM  of  a  mctal   diiTolved  in  a  fl&enftrattm» 


wherewith  it  remains  mixed  ;  and»  laiUy, 
thoib  which  contain  nothing  metalline»  only 
fimple,  faline,  terreflrial  or  oily  fabftancef* 
Of  ail  thefe  he  gives  feveral  ezamples  i  with  the 
procefiès  to  make  them  ;  and  the  (olotioM  of  the 
phenomena  therein.  Sec  Memoir.  de  P  Academ* 
A.  1710.  p.  SS^>— S72. 
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tho*  the  liquor,  at  firft,  reach'd  not  above  the  bubblc,  only  fill*d  ît  to  the  bot- 
tom  of  the  pipe  •,  yet  as  the  moon  increas'd,  this  liquor,  as  the  doftor  expefted^ 
by  degrees  expanded  it  felf  in  the  glafs,  fo  that  about  the  fuUmoon,  it  reach'd 
an  inch  into  the  pipe,  and  upon  the  decreafe  of  the  moon,  it  fubfided  by  degrees 
to  the  bottom  of  the  pipe.     And  when  I  ask'd,  whether  the  veflel  werc  careiul- 
ly  ftopt  ?  hc  anfwer'd,  that  it  was  not  only  fo,  but  hermetically  feal'd,  like 
one  of  my  thermometers  with  fpîrit  of  winc  \  which  he  had  feen.     This  the 
relator  averr*d  to  me  upon  his  ownobfenration,  and  being  defir'd,  he  readily 
gave  me  a  defcrîption  of  the  minerai,  and  a  direftion  where  to  procure  ît  ;  add- 
ing,  that  the  famé  doâor  made  the  like  tryal  with  another  minerai,  a-kin  to 
this  ;  with  which  having  heard  that  fuch  a  thing  had  been  perform'd,  gave  me 
occafion  to  propofe  the  queftion. 

Uponalking  an  inquifitive  traveller,  who  latel^  waîted  on  a  German  prince, 
addiàed  tochymiftry,  and  was  employM  by  him  m  hisprivate  laboratory,  fome 
queftions  about  the  ore  of  bifmuthor  tin-glafs,  whereof  there  is  faid  tobe  a  mine 
in  that  prince*s  territories  ;  and  in  particular,  whether  he  had  obferved  any  thing 
of  the  varying  bulk  of  a  ftrange  liquor  obtainable  from  it  ;  he  anfwer'd,  that 
he  had  made  many  tryals  upon  this  minerai,  and  that  particularly  by  his  prince^s 
command,  hehad  diftill'd  a  confiderablc  quantity  of  a  certain  fort  of  it;  whereby 
he  obtain'd  a  liquor,  which  being,  by  reflification,  freed  from  its  fuperfluous 
phlegm,  amounted  to  about  half  a  pint.  This  liquor  was  put  into  a  vial,  which 
xt  almoft  half  filPd.  This  vial  being  exaftly  ftop*d,  was  fet  afide  în  a  quiet  place  ; 
where  (according  to  the  princc*s  expeAation)  as  the  light  of  the  moon  increas'd, 
from  the  new-moon,  towards  the  full  ;  this  liquor  gradually  fwellM  very  ma- 
nifeftly  and  confiderably  ;  fo  that  when  the  moon  was  in  the  fuîl,  the  liquor  reach* 
ed  almoft  to  the  top  of  the  glafi  5  and  during  her  wane,  as  the  light  decreas*d,  fo 
did  the  bulk  of  the  liquor,  which  was  always  leaft  at  the  new-moon.  He  al- 
fo  readily  told  me  the  way  he  ufed  in  making  the  diftillation,  which  he  faid, 
required  an  intenfe  degree  of  fire. 

An  ingénions  phyfician  aflur'd  me,  that  at  a  place  near  Atnfterdamj  there  liv'd 
a  kind  of  a  farmer,  reputed  very  curious  \  whô  fliew'd  him,  among  other 
things,  a  confîderable  quantity  of  quick-filvcr  wholly  of  the  colour  of  gold  ; 
and  that  having  purpofely  (with  water)  divided  it  into  many  globules,  each  of 
them  retain'd  the  famé  rich  colour.  He  farther  told  me,  that  the  poflcffor  of 
this  yellow  mercury,  having  put  fomc  over  a  lire  in  a  convenient  veffel,  it 
quickly  loft  its  fluidity,  and  was  prccipitated  into  a  red  powder. 

Another  very  learncd  and  expcrienc'd  phyfician  affur'd  me,  that  an  adept 
ihew'd  him  a  running  mercury  of  a  lovely  green  ;  which  he  purpofely  throw'd  up- 
on a  carpet,  and  found  the  globules,  whereinto  •twas  by  this  means  divided,   to 
be  of  the  famé  fine  green  that  had  bcautify'd  the  whole  mafs.     But  to  return. 
Séveral  hran^     Spirit  of  wine,  which  îs  one  of  the  moft  chargeable  things  in  chymiftry,  re* 
/?t"  ^{mtrovê'  q^*^^^»  ^^  ^^  ordinary  way,  much  timc,  and  many  reftifications,  to  clear  it  of 
M.  ""''^^  its  phlegm  5  but  I  hâve  feen  a  veflel,  made  of  tin  or  pewter,  invented  by  a 
chirurgeon,  at  Paris^  that  wou*d  at  one  diftîUation,  bring  it  over  from  wine  it- 
felf,  pure  and  moft  highly  redtiÛed,  Npr  do  I  queftion,  were  the  nature  of  fer- 
^  mentation 
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mentatîon  better  underftood)  but  inflammable  fpirits  might  be  obuinM  frcirii 
vqgeuble  fubftances  much  cheaper  than  wine  :  for  not  only  cyder,  perry,  &c. 
but  grains,  alfo,  and  bcrries,  will  yield  ît.  In  Barbadoes^  they  make  their  Mob- 
fyy  a  kind  of  wine,  of  potatoes  :  nay,  fuch  a  liquor  is,  likewife,  obtaînable 
from  fome  forts  of  leavcs  i  and  î  havc  fouhd  f  ofes,  well  fermentcd,  to  afFord  a 
gpod  inflammable  Ipirit.  And,  as  to  the  préparation  of  pure  fpirit  of  winè, 
1  havc  a  way  that  exceedîngly  Jeflens  the  time  and  trouble  of  redifying  ît,  tho* 
wfthout  any  particular  contrîvance,  either  in  thè  fufnace,  or  glaffes. 

The  natundifl:,  we  hope,  may,  alfo,  teach  usgood  hufbandry  in  héating  our 
fumaces^  either  by  difcoverîng  hew  combuftible  materîals,  or  introducing 
fome  cheap  altérations  in  thofe  the  feveral  places  àffbrd  ;  fo  as  to  augment,  or 
rcnder  the  beat  more  durable,  and  their  fcent  lefs  ofFenfîve  ;  or  elfe  by  dircdîng 
os  to  ways  of  performing  wîth  fire,  what  we  ufually  do  by  îts  means.  In 
fome  countries,  as  hère  in  Engïand^  where  chàrcoal,  alone,  was  formerly  burnt 
in  fumaces  ;  pit-coal  fupplies  its  place.  They  who  diftil  large  quantités  of  A- 
qua  fortis^  do  it  with  coals  much  cheaper  than  thofe  of  wood  :  and,  I  find, 
that  the  famé  fewel  may  be  uled  in  other  kinds  of  furnaces,  where  the  bars 
of  the  grate  are  fet  wider  ;  if  a  little  chàrcoal  be  mixed  therewith  to  promote 
îts  kindling. 

And  as  pit-coal,  of  late,  has  been  found  among  us,  where  it  was  before  un-* 
known,  fo,  'tis  probable,  other  countries,  were  the  proper  fearches  made,  may, 
alfo,  aSbrd  the  like.  But  the  fmoke  of  this  coal  being  very  offenfive,  and 
other  inconveniences  attending  its  ufe  ;  a  way  has  been  found  to  char  and  re- 
ducc  it  into  cohérent  mafles,  of  a  proper  fize,  Tis  true,  it  is  fold  almoft  as 
dear  as  charcoaA  5  yet  thofe  who  confume  large  quantities,  find  it  near  twice  as 
cheap  5  becaufe  it  lafts  much  longer,  and  gives  a  beat  far  more  intenfe  than  the 
other.  Il  would,  therefore,  be  a. very  ufehil  thing  in  chymiftry,  to  be  able  to 
char  coals,  without  the  ufe  of  thofe  pots  whereto  their  prefent  price  is  owing. 
And  that  this  were  eafy  to  do,  I  fhould  direélly  Ihew,  would  it  not  préjudice 
the  induftrioiis  chymift,  whofe  invention  it  is.  In  Hollande  likewife,  mey  havc 
a  way  of  charring  peat,  a  kind  of  turf,  which  might  ferve  for  fewel  in  chy- 
mical  opérations  ;  tho*  the  manner  of  charring  be  not  yet  known  in  feveral  coun^ 
tries,  where  perhàps,  peat  might  be  found.  Nor  is  it  improbable,  that  fome 
places  might  affbrd  combuftible  materials,  which  hâve  hitherto  no  name  aflign'd 
them  by  minerologers.  I  hâve  feen  a  fort  of  coal,  part  whereof  look'd  likc 
marca/îtes,  that  burnt  clear,  and  with  a  good  flame,  to  whitifli  aflies,  without 
Itopping  the  graOe. 

But  as  we  improve  in  natiH^I  philofophy,  *lis  poflible,  ways  may  be  found 
to  excite  beat,  fufficient  for  many  chymical  proceflfes,  without  the  affiftance  of 
Common  fiire,  or  fewel.  Confiderable  heat  is  producible  by  the  attritioti  of 
hard  bodies,  as  iron  and  ileel.  And,  perhaps,  fuch  an  beat  might,  by  a 
cheap  centrirance,  as  of  a  water  engine,  be  produced  in  iroii  veflbls  to  digell 
irith. 

This  I  Icnow»  that  from  fome  fucculent  plantis  a  liquor  may  be  drawri  by 
barely  expoûngthem,  in  proper  glàflès^  to  the  ntys  gf  the  fun*    The  heat  éf 

^  horfe- 
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horfe-dung,  which   chymiftsufe  for  digeftion,  might  ferve  to  diftil  fome  fcr- 
mentcd  liquors  -,  at  leaft,  when  augmented  by  a  flcilful  addition  of  quîck-lime 
andwater.     Many   cheap   matenals,  I  doubt  not,  mîght,  upon  trial,   befounj 
to  make  portable  digefting  furnaces,  without  fire,  clear  of  the  înconvcnîencics 
attending  the  ufe  of  horfe-dung.     For  not  to  mention  the  fpontaneous  heat    in 
malt,  andother  forts  of  grain,  and  fermenting  bcrries,  I,  many  years  ago,  found 
that  by  furrounding  glalfes  with  refufe  hay,  wcllprelfed,  and  uniformly  wettccî, 
ît  would  for  feveral  days,  afFord  fuch  an  heat,  as  render'd  thafof  horfe-dung 
needlefs  :  and  yet  the  greatcft  quantity  of  hay,  that  I   ever  employM    for  this 
'  purpofe,  was  too  little  to  take  fire  of  itfelf  -,  as  fometimés  happens  in  (Vacks  ot' 
it.    And  where  aftual  fire  \s  requîred,  fkill  may  leflen  the  occafions  of  îr.      To 
malce  fpîrit  of  frefh  urine,  near  nine  parts  în  ten  are  gcnerally  drawn  o/Fas 
phlegm,  before   the  volatile  part  begins  to  rife  ;  but  a  knowledge  of  the  nature 
of  putrefaûion,  will  fave  this  expence  of  fire  :  for,  let  the  urine  ftand,   wc// 
ftoppM  for  eight  or  ten  weeks,  and  the  fpirituous  parts  will  fo  difengage  them- 
felvcs,  that  the  gentleft  heat  willraife  them  firft,  and  leave  the  phlegm  bchind. 
And,  even,  from  frefh  undigefted  urine,  I  can,  with  eafe  and  cheapnefs,  make 
a  fubtile  fpirit  rîfe  with  a  gentle  heat,  before  the  phlegm  -,  only  by  pouring  it 
upon   quick-lime,  juft    before  diftillation,  'till  it  rife  a  few   fingers    breadth 
above  the  upper  furface  thereof. 

The  volatile  fait  of  uHne  may  eafily  be  obtaînM  with  an  cxceedîng  fmall  dc- 
gree  of  heat,  barely  by  temperîng  the  extraft  of  urine  with  a  convenîent  quan- 
tity ofwood-afhes  ;  whereby  the  volatile  part  of  the  filt  of  urine  is  fb  frced 
from  the  grofler  fubftance,  that  it  wifl,  with  ftrânge  facility,  afcend  fine  and 
-whîte  to  the  top  of  very  tall  glafles. 

To  reftify  that  grand  menftruum,  fpîrit  of  wîne,  you  nced  only  put  about  an 
înch  thick  of  tartar,  calcin'd  white,  and  very  dry,  in  the  bottom  of  a  tal!, 
flender  glafs  body,  and  pour  thereon  as  much  fpirit  of  wine,  once  reftifîed,  ss 
will,  when  they  hâve  been  (haken  together,  fwim  a  fingcr*s  breadth  above  the 
tartar  •,  and  draw  oflT  the  fpirit  with  a  gentle  heat.  This  method  favcs  the  gre u 
cxpence,  both  of  the  time  and  charges,  required  în  the  comnion  way  of  reôify- 
îng  it  ;  for  even,  what  rifes  laft  hère  will  burn  ail  away,  yet  leave  only  a  rherc 
phlegm  behind,  after  diftillation  ;  and  the  famé  calx  well  dry*d,  will  fcrve 
more  than  once  in  this  opération.  And  even,  quîck-lime,  or  fait  of  pot- 
afties,  may  hère  be  fubftituted  for  the  calx  of  tartar.  Yet  the  fimple  fpirit 
of  good  Frencb  verdîgreafe,  being  once  or  twice  drawn  from  as  much  fait  of 
tartar,  as  it  can  diflblve  in  the  cold,  will  leave  the  fait  eafily  fufible  and  dif- 
folvable  in  highly  reftified  fpirit  of  wine. 

•Tis  farther  remarkable,  that  I  hâve  gaîn*d  an  inflammable  fpirit  from  da- 
malk  rofes,  by  beating  them'  in  a  mortar,  putting  them  into  a  veflel,  with  a 
proper  quantity  of  v/ater  and  alc-yeaft,  and  keeping  them  in  fermentation  for 
îivc  or  fix  days  ;  and  then  diftilling  all^^r  vejicam, 

ï  alfo  imagine,  that  menftrua  may  be  difcover'd,  capable  of  volatilizing,  or 
imiocking  the  more  grofs  and  fluggifh  bodies,  with  greatcr  eafe  than  ufqal; 
Thcrc  is  a  liquor^  ufcd  by  chymifts,   with  which  I  havc  oftcn  diftiird  fpirit 
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tÂ  nîtrc,  by  a  gentle  hcat  of  fand  ;  and  believe  could  brîng  îbme  over  wîth- 
out  aoj  external  beat  at  ail.  And  haying  once  fuffer  d  a  certain  menftrmim 
toremaîn,  a  very  little  while,  upon  crudeantimony,  I  afterwards  abftraded  it 
6y  a  moderatc  fand-heat  ;  whcn  the  liquor  brought  over  not  only  fome  of  thc 
/ubibince,  in  form  of  red  flowers,  and  united  other  parts  thereot  to  itfelf,  but 
nis*d  lèverai  little  tranfparent  malfes,  like  amber,  to  thc  top  of  the  retort  ;  which 
were  inflammable,  and  both  fmelt  and  burnt  like  common  fulphur^  and  yet 
the  menftruum,  which  was  eafily  rccovcrablc  from  the  antimony,  onlytafled, 
bcfore  'twas  ufed ,    fome what  like  good  vinegar . 

But,  be&des  the  feveral  thrifty  >vftys  aiready  mention'd,  others,  that  are  now 
unthought  of,  will,  I  queftion  not,  by  hpnian  induftry,  be  difcover'd.  Thc 
calcination  of  gold  and  fil  ver  is  render*fl  eafier  by  amalg^ations  with  mercury, 
than  by  the  long  continued  violence  oif  fire,  Andto  laynoArefs  upon  the 
Jlkûh^  of  Helmont  and  Paracelfus  ;  I  doubt  not  but  menftrua,  to  facilitate 
difficult  opérations,  may  be  found  ;  and  fuch  as  will  not  lofe  their  virtue,  like 
our  common  faline  fpirîts,  by  being  but  once  ufed.  The  menftruum  I  make 
by  bsurely  diftilling  good  verdigreafe^will  ferve  feverai  times  to  extraâ  a  tin£hirc 
oot  of  frelh  glafs  of  antimony. 

In  the  laft  place  ;  a  natufàlift  may,  probably,  find  better  means  of  prefervîng^^  Î^^T'ar 
chymical  medicines  than  we  now  know.    Clarified  juices  of  v^etablcs,  extra6b,^^y^!^i«u 
robs,  lâc.  may  be  better  and  cheaper  preferv'd  than  by  fiicar,  if  Helmtmt  faid *«»#/. 
true,  that  he  was  mafter  of  fuch  an  art.     His  way   of  ftming  Ucpiors  wièh  ' 
fulphur,  i^  a  good  one  for  this  purpofe.    Buta friendx>f  nûne  has  a  fecrdt  to  - 
preicrvc  the  fumigated  juices  of  plants,  with  furprizing  fuccefs^  hismethod  îs  i 
to  add  thereto  a  fmall  quantity  of  the  white  coagulum  made  by  thé  pure  fpirits 
of  wine  and  urine.  ' 

'Tis  tedious  thus  to  infift  upon  particulars^  I  ihall  therefore  add,  in  tht^ctfics  ta  he 
gênerai,  that  the  common  praûice  of  chymifts,  is  no  raie  whereby  to  judge  oî^^^^^^'^ 
thc  cxtent  of  thc  natural  fkill,  and  mechanical  coiurivances,  that  might  be  cm-  ^^^^' 
ploy*d  to  render  remédies  more  cheap,  or  which  \%  the  grcateft  cheapnefs,  ef- 
feébal:  for  of  ail  methods  to  reduce  the  expence  of  a  cure,  the  ufe  of  fpc- 
cifics  is  the  beft  ;  and  he  who  knows  the  true  caufes  and  feats  of  difeafes,  is 
ena'bled  todifcover  fuch  grand  jemedies,  asbringing  imhiediate  relief  to  the  pa- 
tient, render  the  phyfician,  chirurgeon,'and  apothecary,  unneceflary.  Thùs  the 
mcrchant,  formerly  mention'd,  was  reliev*d,  by  a  fpecific,  from  the  goût  ;  one 
young  lady  cured  of  fiftulas,  by  millepedes  \  and  another  of  an  almoft  heredi- 
tary  cçilepfy,  by  mifletoe  of  the  oak,  might  feverally,  in  the  wdinary  way, 
havc,  in  vain,  beftow'd  an  hundred  times  the  money  thofe  powerful  medicines 
coft  them.  But  if  flight  medicines,  or  fingle  fimples,  may  fometimes,  per- 
form  fuch  fpeedy  cures,  even  in  chronical  cafes  ;  what  may  not  be  expefted 
from  the  grand  fecrets  of  art  and  nature  ;  when  the  beft  préparations  of  the 
nobleft  fimples  fhall  become  known  to  judicious  phyficians,  well  verfcd  in  the 
thcory  of  Jnedicine,  and  the  hiftory  of  difeafes  ?  Riverius  was  none  of  the 
greateft  naturalills,  or  chymifts  ;  yet  how  many  patients,  according  to  his  own 
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»    '       account,  did  hisfpecificfelieve  fromquartans,  whiçh  might,  othcrwifc,  havo 
prov'd  no  lefa-  tcdious  tHan  eaçpcnfîve  r 
ne  vnigar       But  Éirther,  the  great  varîety  of  new  remédies,  to  befound  in  thc  Ihops^  wîll 
chimiftry  n)erj  fljçw,  that  natufal.  piùlofopby  may  improve  the  pharmaceutical  préparations  of 
tttcowpUte.     fin^pies^  I  xtivA^  howcvcr^  déclare  upon  a  ferious  confîderation,  that  the  chymi- 
cal  medicines^  which  occnr  in  the  common  dirpenfatories,  are  far  from  being 
the  beft  that  toight  bc  oontriv'd.     The  vulgar  chymîftry  remains  very  incom- 
plète, aod  aifords  ratfaer  a  coUeAion  of  loofe  experiments,  than  an  art  built up- 
on folid  princ^ples:  wcinuft,  therefore,  expeâ:  a  farther  improvement  herein» 
before  the  nobleft  fort  of  chymical  remédies  become  common  ;  or  confidera- 
ble  errors  in  feyerai  préparations  bc  avoided*    *Tis  rïot  labour,  but  skîU,  that 
producesnoble médianes.    A  few  pregnant principles,  well  applied,  are  more 
uïeful  t-han  maiiy  furnaces  and  glaflfes*.    I  ncver  knew  opium  fo  well  correéled 
by  aromatics,  and  the  tedious  opérations  of  the  fire,  as  by  wine  and  fait  of 
tartar  :  and  that  violent  cmetic,  mercuriusvita^  îs  better  moderated,  în  its  "eva- 
cuating  quality,   by  continuai  ftirring  it,  in  a  flat  glazed  carthen  veffel,  over 
a  fire»  *liU  it  emits  nafunnes,'  and  turns  of  a  grey  colour,  than  by  ever  fuch 
quaatities  <rf  cordial  liquors  or  conferves.  And  this,  as  I  am  credibly  înform*d, 
is  the  Mecurius  vita  purgans^  fo  frequently  mention*d  by  Riverius.     And  thc* 
quick-fllver  and  antàmony  are  by  the  fafe  praftitioners,  efteem'd  too  churlifli 
to  bc  meddled  with  finglc  ;  they  may,  together,  be  fublimed  into  a  cinnabar  ; 
vrhich  being.  alone»  fix  or  feven  times  refublimed,  becomes  a  fafe  and  excel- 
lent alt^ative.     I  once  knew  a  particular  flight  préparation  of  fait  of  tartar» 
corredt  fiich  poifons»  as^  1  am  confident,  ten  times  the  quantity  of  the  moll 
powerfiilvulgfir  antidotes,  would  not  tame.  The  fatne  fait,  duly  managed,  with- 
oyt  provins  either  emetic  or  cathartic,  has  been  found  more  efFedhial,  in  many 
ftubborn  cafés,  than   Crocus  metallorum^  Mercurius  vii^e^  or  fuçh  defperatc  re- 
médies. 'Tis  a  more  remarkable  inftance,  toour  purpofe,  that  chymifts  and  phy- 
ficians  hav^  not  been  able,  with  ail  their  art,  to  deprive  glafs  of  antinoiony  of 


ina  red  or  yellow  powder,  you  will  obtain  an  excellent  tindlurc  againft  feveral 
dileafes  ;  which,  tho*  Bafil  Valentine  prefcribes  only  in  a  dofe  of  five  or  fix 
drops  5  yct  a  domeftic  of  mine,  out  of  curiofity,  took  thirty  drops  at  once, 
without  findingjt  emetic.  And  I  would  hère  hâve  it  particularly  remark'd, 
that  by  bare  repeateddigcfti6nsandfermentations,falineandfulphureouseflences, 
çxceedingly  fmall  in  bulk,  and  durable,  may  be  prepared  from  many  vegetables. 
Somc  of  thefc  I  hâve  kept  above  thrce  years,  and  they  ftill  retain  more  of  their 


*  That  the  obviovs  chymical  opemttons  may 
perform  much  more  than  is  oioally  expeâed 
trom  them,  Dr.  Lttmelot  prpves,  by  icveral  ex- 
amples;  as  the  rendering  of  fait  of  tartar  vo- 
latiiej  anl  diffolvîog  coral  into  a  rcd  mucilagei  I 


by  digeilion  ;  rendering  gold  volatile,  and  gain- 
ing  a  genuine  mercu ry  from  aotimony,  by  means 
of  trituration»  tfr.  Sec  Philûfifhicai  tran/aâhns, 
N*.  87.  p.  505a. 
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refpeâlve  plants  than  the  vulgar  waters,  fpirits»  extraâs,  or  faits  hitkefto  ex- 
tant  in  the  fhops. 

And,  if  we  may  believe  the  ingenious  chymift  to  the  Fr^^ift  king,  alingle 
hcrb^  by  pure  fkîll,  without  the  affiftance  of  fire,  may  afford  a  nobler  medicine, 
tfaan  any  of  the  elaborate  compounds,  to  be  met  with  among  vulgar  chymifts. 
Thîs  efiîcacious  part  of  a  plant,  Paracelfus  calls  its  Ensprinam^  whofe  procefs» 
for  obtaining  whereof,  I  fhould  never  hâve  thought  worth.trying,  but  for 
what  the  experienced  chymift,  above  mention'd,  told  me  from.his  ownobfèr* 
vations  :  for  hc,  as  well  as  Paracelfus^  afcribes  a  renovating  power  tothe  EnsprU 
mum  of  baultn  ;  and  aflur'd  me,  in  the  prefence  of  a  famous  phyfîcian,  to  whom 
he  appeal'd  for  the  truth  of  his  relation,  that  an  intimate  friend  of  his,  being 
poiTeis'd  of  this  préparation,  made  trial  thereof,  upon  himfelf,  by  takinga  fmall 
quantity  every  morning,  in  wine,  for  a  fortnight;  loi%  before  the  end  of  which 
he  fbuiid  the  nails  of  his  fingers  and  toes  to  loofen }  which,  at  knsth,  falling 
off",  infeniibly,  he  proceeded  no  farther  \  being  fatisfied  Svîth  thefe  tdcens  which 
he  reièrv'd  as  a  rarity.  But  upon  giving  the  famé  medicine,  for  ten  or  twelve 
days,  to  a  woman,  about  feventy  years  of  âge,  without  acquainting  her  wich 
^hat  he  expeâed  therefrom  1  it  brought  her  meiifes  down  upon  her  again  fo 
freifa,  as  to  frighten  her,  and  ftop  the  prolecutioii  of  the  expériment,  He 
added,  that  he,  alfo,  gave  fome  drops  of  it  to  an  old  hen,  for  a  week  ;  and  a- 
bout  ûie  fixth  day  after,  ihe  began  to  moult,  and  cmtinued.fo  gradually,  *tiU 
ail  her  feathers  dropp*d  off;  but  regain*d  new  onés  in  a  fortnigbc  My  au* 
thor,  alfo,  acknowleog'd,  he  had  obfervedextraordina^  yirtues  in  the  Enspri* 
mum  of  the  greater  Scropbularia, 

His  method  was  to  coUeâ:  the  plant,  at  a  oonvenient  feaibn.of  tbe  yeaf, 
and  proper  time  of  the  day,  to  beat  it  well. in  a  Qxmc  mortar^*  ànd  place  it  ki 
a  bolt-head,  and  to  digeft  it  for  40  days  in  a  dung-hiU  ;.afeer  which  he  opens 
the  veflel,  iêparates  the  grofler  parts  of  the  liquor,  and  digefts  l'c  in  a  gentle 
bath,  that  the  remainii^groirnels  may  fubûde^  then  filteringthcjuice,  headds 
to  itthe  fixed  fait  of  the  groller  paits^  abovenientico'd,  dry!d,  and  caldb'd  To 
thîs  prq>aral  liquor,  he  mrther  put3  the  liquor  pf  g9od  Aia^&lt^piinfy'd,  tnélcedl, 
and  fufrer'd  to  run  pcr  deliquium.  Then  the-wholc^  fcal^iit  up  ija'  a'coixrfhilpit 
glais,  is  expofed  to  the  fun,  for  about  fix  weeks;  aâSor  which  thcrrefwiiiis 
on  the  top  of  it  the  En^s  primum  of  the  plant,  in  à  tiquîd  fbrm,  «rànfpa/ait, 
and  eitfier  green  or  red,  or,  perhaps,  of  fome  other  colour,  as  tho  nature 
of  the  vegetable-^eternltnes.  '       •    r   •    '    \     1  »      \i  *  j    <^.  .*. 

Hclmcnt^  aUb,;h49  ^  Way;  which  heicalls  Via  média,  i^étyàiehrcét  donf^âi^ 
vul^r  one,  of  pr^p^t'ii^  Elikir  proptittntis^  iwheretûihojittributes  ppèd^ioib 
effçâs.:  fonie,  indcH^^  ^iûkthis  method  fcaudnlcnt'  ;.;but.  I^ithi  care^  lohave 
madé  it  fucceed.  And  the  medicine,  îtfelf,  is  given  with  great  fuccefs,  in  dif* 
ficult  cafés,  by  phyficiâMis  of  my  acqoaintance. 

Aîid  hercl  cannoobut  obfcrve,  from  confidering  thevari(5ftts;altemïons  which 
chymiftry  brings  upon  natural  bddres  ;;  and  thé  riiâ^iv*  rté'w  pVo[pérties  it,  tberè- 
in,  occafîons,  that  if  we  want  not  curibJîty  and  ihduftry;  there  muft,  héncc, 
necclïàrily,  arifc  fuch  a  fet  of  aûive  and  powcrful  medicincs,   as  it  were  vain 
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.  "      to  hope  for  in  apothccarîes  fhops  s  and,  confeqjaently, .  without  any  grcat  dîf^ 

coveries,  or  farther  improvement  of  principîes,  chymifts,  fuch  as  they  now  are, 

may  greatly  add  to  the  pharmaceutical  part  of  phyAc.     But  if  the  opérations 

of  chymiftry   were  ftridUy  ocamin^d,  and  thoroughiy  underftood,  there's  no 

queftion  but,  by  a  fkilful  application,  and,  efpecîally,  by  a  rattonal  and  orderly 

fcries  thereof,  many  grand  remédies  arc  difcoverable.   Éxpwiencc  has  inform'd 

me  of  a  way,  without  any  foreign  matter,   or  violent  heat,  to  reduce  iblid  a- 

Tkefearcbaf'tiweizX  fubftanccs,  almoft  whoUy  întoaliquor,  which,  by  a  gcntlcfire,  affbrds 

^^^^^^j;Mts  fpirituous  and  laline  part  before  the  phlegm.     This,  I  would,  in  aparticulâr 

^^^^y^'^'' xnanner^  inculcate,  that  were  we  poflefs'd  of  a  fcwfafe,  gencralv  recoverable, 

and  powcrful  nienftrua,  'tis  not  to  be  known,  what  might   be  done  in  chy*- 

miftry  :  fucb^  therefore,  as  would  advance  chymiftry,  medicîne,,  or  natural 

philofopkyv  would  dd  well  to  turn  their  inquiries  tbîs  way. 

An  ordinary  gold^fmith  can  now,  with  Aquafortisy   make  many  ulefiil  cx- 
periments  upon  filver  and  gold,  whicli  none  of  the  famé  trade,  who  livM  be- 
fore the  difcovery  of  that  menftruum,  were  able  to  do».  No  wonder  therefore,. 
that  Helmoia  advifes^  bis  readers  to  learn  the  vclatiiizatîon  of  fait  of  tartar  \ 
the  fpirit  whereof,  he  fays,  not  only  diflblves  crabs-eyes,  fil  ver,  quick-filver,  tâc. 
but  cures  many  difeafes»    And  by  the  concurrent  teftimonies  of  judicious  chy- 
mifts, this  fait  is  wôrth  labourinp  to  obtain  ;  tho*  their  attenipts  hâve  ail  fàllen 
ihort  of  it*.    Notwithftanding  tkis,  I  cannot  think  the  thing  impoffible  %  for  I, 
mOre  than  once,^  with  eafê,  render'd,  even,  gold  itfelf,  volatile,  and  exhakble, 
in  rime,  by  a  véhément  fire  ;  and  hâve,  frona  cjmdé  tartar,  mîx^d  withtwo  or. 
three  minerai  bodies^  obtam'd  a  large  quantity  of  true  volatile  (ait  ;  which  I 
fufpeft  came  from  die  tartar,  tho*  I  muft  ewn,   it  was  rather  a  volatile  of 
tartar,  than  alkali  of  tartar  made  volatile*.    This  ffiews,  however,  that  tartar, 
,  by  an  unuûial  management,  will  yield  an  uncomnK>n  fait.  Befides,  an  ingénions 
acquaintancé  of  mine^  whom,^  notwithftanding  my  great  diftruft  of  chymifts, 
I;dttrft  crédit^  afKrmM  ta  me,    that  he  had  feen  a,  real  volatile  fak  of  tartar  ; 
wherewitK  fuch  ftrange  things  wer^  done,  that  he  believ*d  moft  of  what  Hel- 
<  mont  delivexM  conceming  it.    And,  1  am  inclined  to  think,  this  fait  may  be 
.made/by.mônriwaysrdian  one^  tho^agood  methodto  volatilize  it  feemsto  be 
:by  fpirit  of  vine  ;  die  dkficulty  wherein  is  to  make  them  aflbciate..    Now  I 
hscrèi  my  felf,.  bsoi^ht  fait  of  tartar  to  flow  readily  upon  a  hot  iron  ;   to  take 
firc,  to  fiame>  and'when  fmartly  dry*d,.  to*  diflblve  in  highly  reétifyM  fpirit 
of  winc. 

And,  tho*  many  ll^amed  men  are  pleas'd  to  détermine  what  can,.  and  what 

I        0umot^  be  obtainM  in.xhymiftryv  no.ohefhouid  be^  thercfby,  difcouraged 

I        .froiri  ibafxrhing^  after  thefe  noble  menftrua,    To  my  kAowled^e  there  is  now 

m.  beiiig  a  kind  of  menftruum,.  of  a  pure  ciyftalline  fiibftance  made  hf  fire, 

*^That  judicious  ckymift»  M.  HmUrg^   luisllUt  of  vitriol»  froÉi  tbe  Cafut  w^rtumm^  after 
âtfcpvcrM  a  wa^  of  ;  volatiliaiiig  ail  manntfr  ofFtheoil  is  dtfGyi*(l  olE    Set  iiiméhx    é$  fJkMr, 
fij^edialtt.    Tlus  he  teaches  by  ancxample  iniVm.  A*  i/oz*  p,  66. 
îm  (io€els>  for  makiog  hii  volatile   nârcotic*' 
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as  trulj  faline  as  fa^t  of  tartar  >  which»  tho'  well  purîfied,  perfe<îHy  volatile, 
and  calîly  foluble  in  refl:ified  fpirit  of  wine,  as  well  as  common  water,  and 
vnài  eicher  reducible  to  a  noble  menftruum,  is  yet  aâiually  fweet  to  the  tafte. 
AjûAy,  notwithflanding  the  vulgar  faline  menftrua,  hâve  adions  contrary  to  each 
ocher,.  fo  that  what  an  acid  one  difTolves,  an  alkaline,  or  urinojs  one,  précipi- 
tâtes »  I  hâve  foiind,  that  a  red  tindure  of  glafs  of  antimony,  drawn  with  a 
menltruum  much  lower  than  the  former,  could  not  be  precipitated,  eirher  with 
/pirft  of  urine,  or  an  alkaline  folution.  Nay  more,  it  readily  mixed,  both  with 
thefe,  and  ftrong  acid  volatile  fpirits,without  the  leaft  ebullition,  or  vifible  effeA. 

Wc  took  feveral  ounccs  of  highly  rcftify*d  fpirit  of  fermcnted  urine  made/^r  7-^^  ^  ^ 
yi,,and  pour'd  it  upon  as  much  new  filings  of  fteel,  as,  we  gueft,  would,  at  leaft,////  open'd  in 
fuffice  to  fatiate  it  fuUy.     Thcfe  we  put  in  a  moderately  warm  place,  where  *«  ixtraordi- 
the  menftruum  wrought  on  the  métal  for  feveral  hours  together,  and  diflbived  a  ^ômmn^manl 
coniiderable  part  of  it.     This  folution  we  fet  to  filtcr,  and  found  it  of  a  tafte  ner. 
coniklerably  ftrong,  but  very  différent  from  any  of  the  chaly  béate  préparations, 
we   had   feen  made  with   acids.     The  liquor  being  kept  m  a  ftopt  vial,   for 
fôme  days,  near  a  window,  did,  in  the  cold,  let  fall,  by  degrees,  a  confiderable 
quantity  of  powder,  of  a  deep  green  colour,  tho*  the  liquor  itfelf  was  not  df  that 
coJour  i.  however,   the  fuperficial  part  of  what  remain*d  in  the  filtre,  did,  alfo, 
in  the  air,  tum  grèen.  But  tho*  our  folution^pour'd  off  from  the  fubfided  pow- 
der, was  warily  and  flowly  evaporated,  we  did  not  fihd  it  would  well  cryftallize. 
What  ufe  may  be  made,  in  phyfic,  of  préparations  of  this  kind,  I  leave  thofe  of 
the  profeflion  to  judge. 

To  render  ftccl  volatile  by  a  menftruum,  not  fo  corrofîve  or  dangerous  to 
tbebody^  as  oiJ  of  vitriol,  or  fpirit  ofnitre;  I  pitch'd  upon  good  fpirit  qf 
iea-falt,  and  m  feveral  ounces  of  this  liquor,  diflbived,  as  much  as  we  eafily 
could,  ofchoice  filings  of  fine  fteel  ;  andhaving  filter'd  the  green  folution,  we 
very  flôwly  evaporated  it  in  a  glafs  veffel,  and  took  fiich  carc  not  to  fpoil  the 
matter,  that  we  had  plenty  of  fine  green  cryftals  ;  moft  of  which  we  put  in- 
to  a  fmall  ftrong  retort,  and,  by  degrees»  of  fire,.anda  ftrong  one,  at  the  laft  s 
we  obtain'dmany  ounces  of  a  liquor  that  came,  ovêr  in  white  fumes,  like  mifts 
drîven  by  the  wind,  and  affordeda  fulphureous  fmell.  This  liquor  we  reÛify'd, 
and  had  ayellow  pondérons  ipirit,  that  feemM  much  nearer  al  lied  to  the  fpirit 
of  fea-falt  than  to  the  common  oil  of  vitriol;  efpecially,  fince  being  mixt 
wjth  Ajuaforiis^  it  would,  like  fpirit  of  fait,  make  it^  evcn  without  heat,.  dif- 
folve  ieaf-gold. 

But  having  put  into  a  little  of  it,  already  made  yellow,  by  diffolving  Icaf- 
gold,  a  very  thîn  plate  of  gold,  the  menftruum  made  it  lôôk  ail  ôver  white,  al- 
moft^like  fil  ver  ^  which  feem'd  to  argue,  that  this  vitriolate  liquor  differ'd  from 
common  fpicit  offalt. 

But  the  dry  part,,  elevated  by  the  force  ofthe  fire,  we  found  to  be  dif- 
tlngui/hable  by  its  fîtuation,  and  more  durable  accidents^  into  three  kinds  of 
fubftance  5  whereof  one  was  almoft  like  a  powder,  which^  after  touching  the 
aîr,  did^  in  a  whilc,  corne  to  be  of  a  ycHow  colour,  almoft  like  fulphur  v  but 
it  was  notj    indccd,  truly  combuftiUe  fulphur.    The  ôther  fubftance  confifted 
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of  farger  parts,  and  was  of  a  deep  colour,  between  red  and  brown.     But  the 

third,  which  feem*d  the  largeft  of  ail,  was  made  up  of  fine  parts,  bigler  than 

the  former,  of  a  deep  rcddifli  colour,  and  adorn'd  with  a  fine  glofs,    likc  that 

of  fcales  of  fiflies.     The  Capit  mortuum  was  of  a  furprizing  texture  ;  for  a  great 

part  of  it  appear'd  to  be  turn'd  înto  atalky  fubftance,  confîftingof  vcry  thîn 

broad  plates,  fmooth  and  glofly,  lying  upon,  and  againft  one  anothcr,    likc 

thofe  that  make  up  Mufcovy  glafs,    when  the  pièces  are  more  thick  than 

large. 

Golâ  debajed     Weighîng  two  drams  of  gold,  I  caufed  ît  to  be  cnpelled  with  a  fufficîent 

i^«ii//-//i;w>.quantity  oflead,  and  quarter'd  with  refined  fil  ver,  and  purged  AQuafùrtis\ 

then  havîng  brought  the  çold  to  fiifion,  in  a  new  crucible,  carefullv  nealed, 

with  the  help  of  any  addition  ;  I  put  to  ît  a  fmall  quantity  of  a  powder,  com- 

municated  to  me  by  a  ftranger  ;  and  contînuing  the  métal  a  quarter  of  an  hour 

in  the  fire,  that  the  powder   mîght  diffufe  it^lf  through  it  ;  we  pour^d  the 

métal  into  another  crucible,   gradually  heated  before  to  prevent  cracking  ; 

where  ît  was  obferv*d,  at  the  firft,  to  look  like  puregold;  and,  afterwards^ 

lîke  an  opal,  for  fome  time  j  yet,  when  cold,  it  appear*d  to  be  a  lump  of  me- 

tal  of  a  dirty  colour,  and,  asitwcre,  over-caft  with  a  thin  coat,  almoft  lîke 

half  vitrified  litharge.    To  one  fide  of  the  crucible  a  pieceof  métal  ftuck,  almoft 

like  filver  ;  and  the  bottom  was  over-laid  with  a  vitrified  fubftance,  one  part  of 

which  was  tranfparent  yellow,  and  the  other  of  a  deep   brown,    înclinîng 

to  red  ;  in  which  were  five  or   fix  little  globules,  that  look'd   like  impure 

filver.     Havîng  rubbed  this  métal  upon   a  touch-ftone,   between  gold    and 

filver,  the  mark  it  left  was  more   like  filver  than  gold.    •Twas  brittJe,  and 

•being  knock*d  with  a  hammer,  it  flew  into  feveral  pièces.     The  infide  rcfem- 

bledbell- métal  more  than  gold  or  filver.     Adramofit,  with  about  fix  timcs 

îts  weîght  of  lead,  being  put  upon  a  well-nealed  cupel,  emitted^  fiimes,  plentî- 

fully,  for  an  hour  and  a  half  ;   and  when  the  opération  was  ended,  we  found 

the  cupel  fmooth,  intire,  and  tinged  wîth  a  'fine  purplifli  red  ;   and,  befides 

the  refin*d  gold,  there  lay   upon  the  cupel  Tome  dark    coloui^d  recrements, 

whîch  we  judged  to  be  baie  métal,  but  not  lead.    The  gold  being  weîgh*d  agaîn, 

had  loft  leyen  grains  in  weîght,    which  was  made  up  by  the  recrement, 

whofe  weîght  and  fixity  were  furprizing. 

The  dirty  colourM  métal,  being  hydroftatîcally  weigh'd,  inftead  of  proving 
nîneteen  times  as  heavy  as  an  equal  bulk  of  water,  it's  proportion  was  but  as 
fiftçen,  and  two  thirds  to  oqe  ;  whence  ît  appear*d  that  the  gold  was  really  de- 
bafed,  fînce  it  loft,  confidcrably,  of  its  Ipecific  gravity,  an  efiential  prc« 
perty. 

From  hence  ît  appears^'  that  an  opération,  almoft  as  ftrange  as  that  called  pro- 
jeftion,  may  fafely  be  admitted  \  fince  thîs  expcriment  fhews,  that  gold,  which 
is  fo  homogeneous,  and  the  leaft  mutable  of  metals,  may,  in  a  fliort  time,  be 
cxceedîngly  changed,  as  to  malleablenefs,colour,  homogeneity,  and  fpecîfic  gra- 
vity, by  fo  fmall  a  portion  of  matter,  that  this  powder  tranfmuted  a  thouund 
times  its  weîght  of  gold. 
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l  nov  procced  to  fhew,  that  chymiftry  and  philofophy,  as  they  fupply  us  with^^'^4f«'Aj' 
médianes  ;  fo  they  may  aTo  grcatîy  improve  the  metbodus  medendi  itfclf.  Medicinc**^  ^^^Sw 
isfodifficult^  and  fo  many  things  are  neceiiary  to  a  complète  flcilî  therein»  that  ^tys^S m^^^^t 
xK)/candal  tophyficians  tofuppofeit  improveable.  Hippccrates^  hys  Paracel/tu^mtàtmàd. 
juftly  complains  of  the  fhortnefs  of  life,  and  the  tedioufnefs  of  his  art;  and  Cel- 
fus  fcniples  not  to  call  phyfic  a  conjcftural  art.  No  wonder  it  fhould  be  hard  to 
acquire,  when  the  twogreat  inftruments  of  difcovery  in  ail  arts,  judgmentand 
expérience,  arc  hère,  accordin^  to  Hippocrates^  difficult  and  dangerous.     Many 
othcrs,  alfo  déclare,  that  the  difficulties,  of  becoming  a  good  phyfician,  are  al- 
moft  infuperable.  'Twill  therefore,  be  the  lefs  furprizing,  if  we  attemptan  innova- 
tion in  the  curative  part  thereof  ;  efpecially,  fince  I  hâve  obferv*d  the  method  of 
the  beft  reputed  phyficians,  in  England^  to  be  répugnant  to  each  other.  Itcertain- 
ly  defcrvcs  an  impartial  enquiry,  whethcr  the  ne  w  difcoveries  made  in  anatomy  and 
the  doftrine  of  difeafes,  ought  not  to  alter  and  correét  the  old  metbodus  medendi. 
Bethis  as  it  vill,  the  uncommon  efficacies  of  fome  new  remédies  may  fhorten 
the  cures  of  dîfeafes,  by  anfwcring  many  intentions  at  once.     Thus  the  fimple, 
1  fortncrly  mentîon'd,  cured  the  king*s*evil,  without  any  other  affiftance  5  and 
thus  pblebotomy  is  a  remedy  for  the  pleurify  :  tho*  we  hâve  known  it  cured, 
even  in  young  perfons,  by  chymical  medicines  alone.     The  rickets,  fuppofed  a 
new,  and  almoft  incurable  difeafe,  now  commonly  yields  to  Ens  Veneris  ;  tho*  its 
opération  befcarce  fenfible  ;  bating,  that  at  firft  it  often  proves  diaphoretic.  This 
gentlc  property,  mcthinks,  might  lead  phyficians  tô  confîder,  whether  they  cop'd 
not  frequently  relieve  their  patients,  without  thofe  large  and  troublefom  évacua- 
tions they  ufually  prefcribe.  For,  the  peccant  matter  is  commonly  fmall  in  quan- 
tity,  and  might,  were  we  mafters  of  Ipecific  remédies,  be  either  breath'd  çut  by 
infenfible  perfpiratîon,  or  carried  oflfby  fweat  or  urine  without  caufing  ferther 
uncafinefs  to  the  patient.     Great  cures  may  be  perform'd  by  barc  external  ap- 
plications,    Learned  men  aflure  ur  of  the  efficacy  of  the  Lapisnepbritiçu,s  againft 
the  ftone,  being  bound  upon- the  wrifts  \  and  not  on\y  Boetius  de  Boot  hï^ly 
prîzes  it,  but  the  famous  Monardes^  déclares  he  has  feen  its  great  efFcfts  upon 
perfons  of  quaUty  ;  which  yet  fall  fhort  of  what  the  learned  Untzerus  tells  i^s 
about  it.    We  muft  own,  however,  that  fome  ftones,  which  go  under this  name, 
havebeen  unfuccefsfullyapplied  in  nephritic  cafés  :  but  it  feems,  that  manyof 
them,  tho*  not  fophifticated,  want  this  virtue,  and  are  fcarce,otherwîfe  than  by 
trial,  diftinguifliable  from  thofe  of  the  good  fort,  which  are  ufualJy  greenifh. 
Gardas  ab  Orta  mentions  a  ftone  found  in  Balagat^  called  Alaqueca^  that  wou*d 
immediately  ftop  any  hemorrhage  :  and  Mmardes  relates  great  virtues  of  another, 
againft  hyfterical  diforders.  He  alfo  tells  us,  upon  his  own  knowledge,  of  a  blood- 
ftone,  found  in  New-Spain^  that  wou'd  even  ftop  the  menfes,  by  being  worn  in 
a  ring  -,  and  Bovtius  fays  of  the  Lapis  porcinus^  that  it  will  caufe  abortion,  and 
bring  down  the  menfes,  by  being  held  in  the  hand.     Helmont  affirrns  he  cqu*d 
prépare  a  métal,  whereof  a  ring  being  made,  and  worn,  wouMgive  inftant  re- 
lief in  the  hemorrhoids,  and  abfolutely  cure  them  in  four  arîd  twenty  hours. 
H(t  Hkewife  commends  it  in  fuflfocations  of  the  utérus,  fc?r.  And  if  we  may 
bdicve  Paracelfus^  he  had  a  ring  of  ftiU  more  furprizing  virtue.     Bat  to  come 
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•   to  otber  «ternal  remédies,  Pabritius  ah  Aquapendente  affarcs  us,  he  cured  a  fchir- 
rous  fpleen,  and  the  droply,   by  a  continued  ufe  of  fpongcs  dîpp*d  incommon 
lime-watcr  ;  and  placed  near  the  part  afFefted.  Add  tô  this^  theftrange  cures 
rejated  by  Kircher^  the  like  whereto  hâve  beep  confirm'd  to  me  by  eye-witnefles 
thcFeof,  concerning  the  cave  near  Rome^   wherein   the    patients  being  expofed 
naked,  and  throw«  înto  a  fweat,  either  thro*  fçar,  or  the  fulphureous  vapours  of 
the  place  -,  are  licked  well  by  the  ferpents  of  the  grotta.  And  do  we  notoften  fee 
agucs  cured  by  amulets,  and  pcricarpia  ?  I  my  felf,  afterthe  ufual  remédies  had 
proved  inefFeftual,  was  cured  of  a  violent  quotidian,  by  applying  to  my  jvrifls 
apaftemade  onlyof  bay-falt,  new  hops,  and  blue-currants;   which  has,  alfo, 
reliev'd  many  others  both  of  quotidians  and  tertians  ;  and  done  good  fervice    in 
continuai  fevers. 
That  external     Icannothelp wiQiing, that  phyficianshadbcenmorecurious,  în  trying  the  cffeéte 
remédia jhûud  of  extcmal  applications  ;  for  the  fubtile  effluvia  of  fome  bodies  feem,by  this  means, 
befarther  tri-  ^q  jnfînuate  themfcl vcs,  without  altération,  into  the  mafs  of  blood  ;  and  to  hâve  the 
'  •  famé  virtues  as  the  body  itfelf  internai ly  ufed.  Thusit  happens  in  fome  prépa- 

rations of  fulphur;  but  more  manifeftly  in  cantharidcs  and  qoick-filver,  I  was 
lately  tôld,  that  by  wafliing  a  child's  fcabby  head  with  a  decodtion  of  tobacco, 
he^as  intoxicated,  and  made  fick-,  and  that  cathartîcs,  externally  applied,  wiH 
operate.  There  are  other  mcdioines,  which,  béfore  they  get  into  the  blood,  re- 
ceive  great  altérations  from  the  ftomach,  iâc.  and  may  thercfore  hâve  différent 
efièds,  when  externally  applied.  Thus  it  happens  in  the  juft  mention*d  inftancc, 
tho*  neîther  the  hops,  bay-falt,  or  currants,  taken  inwardly ,  are  notcd  for  any 
febrifugal  virtue,  So  likewife  turpentine  and  foot  are  internaJly  prefcribed  în  ne- 
phritic  and  pleuritic  cafés;  but  externally,  in  pericarpia,  againft  agues  :  and  yar- 
row,  befîdes  its  other  virtues,  being  worn  in  a  bag,  on  the  pit  of  the  ftomach, 
was  the  grand  fecret  of  a  curions  nobleman,  in  the  famé  diftemper.  A  very 
famous  phyfician,  alfo,  aflured  me  he  had  ufed  it  in  the  like  cafés,  with  ftrange 
fuccefs.  The  chîlblains,  when  they  come  to  break,  hâve  been  oftcn  cured  by 
barely  ftrewing  thereon  powder  of  dried  quinces.  And  who  know3  what  effeéls 
other  bodies, outwardljrufed,  may  ,prodttce,«were  experiments  properly  made  xo 
difcover  them  ?  The  mternal  opérations  of  fome  thiogs,  are  direâly  contrary  to 
their  external.  Spirit  of  wine,  applied  outwardly,  allays  inflammations  on  the  fur« 
face  of  the  body  ;  which  if  it  were  drank,  wouM  inflame  \  and  the  poifonous  juice 
of  the  root  mandihoca,  Fifo  tells  us,  is  good  for  fore  eyes.  Befides,  were  the 
fimples,  defignM  for  external  application,  fkilfuUy  prepared,  it  might  gready  im- 
prove  their  opérations.  Vitriol,  which  is  copper,  or  iron,  corroded  and  fix'd 
by  acid  faits,  has  virtues  not  to  be  fbund  in  thofe  metals  when  crude,  Gold 
diflTolved  in  Aqua  régis,  and  precipitatcd  by  oil  of  tartar,  is,  taken  at  the  mouth, 
a  gentle  purgative  ;  but  the  famé  préparation,  calcined  with  flowcrs  of  fulphur, 
becomes  diaphoretic.  And  tho*  the  external  virtues  of  this  medicine  be  not  much 
commended,  'tis  probable  they  are  very  great,and  différent  from  thofe  it  has  when 
ufed  înternally.  I  knew  a  perfon  greatly  afHided  with  ulcerated  hemorthoids, 
who  applied  thereto  an  ointment,  that  chiefly  confifted  of  this  Aurum  fulminans  ^ 
and  tho*  at  firft  it  occafion'd  cxceOivcpain  j  that  foon  abated,  the  hcmorrhoids  . 
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clofed  the  day  after,  and  totally  difappear*d  on  thc  foUowîng;  nor  has  he  now, 
for  fevcral  ycars,  had  any  relapfe.  Thcphyfician,  who  accidentally  direfted  thîs, 
alTured  me,  hc  had  found  ftrange  efFeâs  therefrom  in  venercal  ulcers.  The 
phlegoi  of  vitriol,  and  SaccbarumSaturniy^\i\c\i^%\^tvi  internally,  arc  faidtocool 
thc  blood-,  and  externally  applied,  to  cure  burns  and  infhmmatory  tumors,  do 
both,  ncverthelefs,  difcufs  cçJd  .fwelling3- 

A  famous  chymical  writeraflured  me,  his  child  was  foftrangely  and  defperately 
afFecled,  that  he  concluded  him  bewitchecl  ;  but  upon  fufpending  the  Eleâfrum, 
fnintraîe  immaturumParaceîfi  about  the  child*s  neck,  fo  as  to  touch  the  pit  of  his 
ftomach,  he  iramediatcly  went  to  rcft,  which  hé  had  not  donc  for  many  days 
before  -,  and,  wakîng,cried  for  thc  breaft,  and,  from  that  tîme,  fuddenly  and  fur- 
prizingly  recovered,  I  am  not  forward  to  crédit  relations  about  witchcraft  ;  but 
îet  what  will  be  the  diftemper  hère,  'tis  plain  that  a  cure  of  a  bad  café  was  foon 
perform'd  by  the  external  application,  even  of  a  minerai  fubft^nce. 

Boeiius  de  Boot  records  fome  very  remarkable  e6fefts  of  the  hlood-red  jafper- 

ftone.  "  Tho*  I  am  not  fond,"  fays  he,  "  of  attributing  extraordînary  virtues  to 

**  gems,  yet  am  I  an  eye-witnefs  of  fome  ffranae  efFects  of  the  jafper.    A  maid 

**  havinghcr  menfes  continue  foobftinacely,  for  Tome  days,  that  nothing  couMput 

**  a  ftopthereto  \  I  ordered  her  to  bind  a  red  unpolilh'd  one  to  hcr  thigh,  which 

**  immediatcly  cured  her.  Another  perfon,  receiving  a  wound  in  his  foot,  there 

**  enfued  fuch  an  hemorrhage  as  we  could  by  no  means  reftrain,   till  this  ftone 

•'  was  applied-,  which  inftantly  ftdppM  it,  tW  the  wound  rçmain'd  uncoverM/* 

But  the  moft  furprizing  relation  he  gives  us,  is  concerning  the  maid  at  Prague^ 

who  had  a  véhément  hemorrhage  continue  upon  hcr,  fevcral  times  in  a  week,  for 

lîx  ycars  togcther  ;  and  no  remédies  relipv'd  hcr.     Our  author,  thereforc,  lent 

her  an  expericnc'd  jafper,  which  when  (he  hung  about  her  neck,  çlie  flux  of  blood 

immediatcly   ceafcd.     She  afterwards  wouM,  out  of  curiofity,  lay  afîde  thc 

ftone  ;  when  the  hemorrhage,  în  a  few  wccks,  conftantly  return'd  ;  which  Ihc 

as  conftantly  ftopped  by  puttingiton  again.  At  length,  however,  flie  was  quite 

cured  hereby. 

The  cxperiencM  Henricus  ^//^^r  mentions  a  ftUl  more  furprizing  efFedl  ofan 
appended  remedy.  He  çells  us,  that  a  woraan  who  had,  by  an  unlkilful  midwife, 
her  bladdcr  fo  laccrated,  that  fhc  was  fubjed  to  a  perjpetual  diabètes,  found  a  cure 
by  wcaring,  as  a  gypfy  taught  lier,  a  little  bag  hung  about  her  neck,  whereîn  was 
includcd  the  powdcr  of  a  toad  burnt  alivc  in  a  new  pot.  I  the  rather  mention 
this,  becaufe  the  author  foubd  thc  famé  efFedual  wpon  a  merchant,  who  was  left^ 
>n  a  like  condition,  by  an  unlkilful  lithotomift  ;  and  becaufe,  recommendins  this 
odd  remedy  to  tht  tryalcof  a  purious  jpihyfiçiaii,  he  told  me,  tho*^  it  had  faiied  in 
onc  or  two  inftances,  it  had  fuccceded  in  two  or  threé.  He  added,  that  in  one, 
whofe  diftempc;r  prpccçde4  ,from  a  dilaceration  of  the  bladder,  the  remedy 
did  fervice,  as  long  as  ihe  wone  it  about  her,  and  kept  it  rencwing,  as  its  virtuc 
diminifti'd  ;  but  if  Ihe  left  it.awhile,  the  diftemper  return'd. 

HenrictiLs  obHeôr^  alfo,  tells  us  of  a  lady,  a  patient  of  his,  whom  be  fuppofed 

bewîtch^d,  and  ti^ougJu^inçur^blCy  till  he  met  with  an  ungiient,  in  Carricbtery  a 

Tktcb  author,  extollM  far  chi^  purpqie,  which  proved  effcduaL    I  my  felf  hâve 

met  with  i)\%  prcfcription,  in  this  author,  fet  do wn  a  little.  ci  Jerent  fromwhit  I 
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fînd  ît  in  tîie  former,  The  miflctoe  of  the  haze],  an  ingrédient  hereîn  which 
Henricus  ab  Heer  found  great  difficulty  in  procuring,  is  not  fo  fcarcc  m  England^ 
beingvery  green  and  extremely  bitter  -,  I,  therefore,  wifh  rhofe  who  hare  oppor- 
tunity,  wou*d  make  trial  thereof  ;  for  befides  the  above-mention*d  authoritics,  a 
learned  phyfician  highly  commended  it  to  the  judicious  George  Horfius. 

Now,  tho*  we  iuppofe  thefe  cafés  not  to  be  fupernaturad,  or  the  effcéts  of 
wîtchcraft,  there  muft  be  a  wonderful  efficacy  in  an  extemal  remedy,  to  cure, 
by  barely  anointing  the  limbs  therewith,  fuch  radicated  diforders,  vv'iùi  their 
horrîd  train  offymptoms.     'Tis  the  lefs  ftrange,  therefore,  v/hdtHelmoni   fa^ys 
ofa  plaider,  wherewithhe  infalliblycuredevenautumnal  quartans,  and  prévient- 
ed  a  relapfe,  which  was  compofed  only  ofa  few  refolving  and  abftcrfive  ingré- 
dients ;  he  adds,  indeed,  that  it  fucceeded  more  flowly  in  fat  perfons.     And  yet, 
in  thefe  approved  methodsof  curing  diftempers,  there  is  no  fenfible  évacuation 
made  of  the  peccant  matter,  which,  perhaps,  ftili  remains  in  the  body  -,  beingonly 
deprived  of  its  former  qualities,  by  the  effluvia  of  thefe  remédies,  and  thereby 
renderM  fo  far  obedient  to  nature,  as  to  be  thrown  ofF,  if  necefliy,  either  by 
Direafe  cured^"^^^^^  urihe,  or  infenfîblc  perfpiration.    That  a  difeafe  may,  fomctimcs,  fcem  to 
a^caufilfy^  remov^d,  whilft  the  peccant  matter  is  lodg'd  in  the  body,  appcars  from  the 
frights.         cure  of  agues  by  a  fudden  fright  ;  wherein  no  difcernible  évacuation  is  made  ; 
tho*  probably  fome  change  in  the  fluids,  or  texture  of  the  morbific  matter,  bc 
thereby  occafion'd  :   this  feems  confirma  by  many  înftances  already  produced. 
I  knew  a  couragious  officer  in  the  army,  who  was  ftrangely  fearfiil  of  rats  ;   and 
having  been  long  tormented  with  an  obftinate  quartan,  he  carried  it  with  him 
înto  feveral  countries,  without  finding  a  cure.     Coming  at  length,  by  accident, 
into  a  room,  where  an  huge  rat  beîng  up  in  a  corner,  and  cou'd  not,  othcrwifc, 
efcape>  furioufly  leapt  upon  the  gentleman  ;  which  put  him  into  fuch  a  fright  as 
freed  him  from  his  diftemper.     Salmutb  relates  a  pleafant  cure,  even  of  the  goût, 
by  a  fright.     A  gouty  perfon  having  his  feet  and  hands  wrapp'd  up  in  a  ca- 
taplafm  made  of  turneps,  flower  and  milk,  happen'd  to  be  left,  alone,  in  his  chair, 
when  a  fow,  invited  by  the  fcent  of  the  ingrédients,  came  into  the  room  ;   and, 
cndeavouring  to  get  at  the  poultîs,overthrew  the  gentleman  and  his  chair  ;  which 
put  him  into  fuch  a  fright,   that  his  pains  decreas*d,  that  very  day,   and  after- 
wards  continuing  to  dimini(h  gradually,  they  at  length  totally  left  him,  and  nc- 
'  ver  return*d. 

A  woman,  ofa  middle  âge,  told  me,  that  taking  her  fon,  a  little  boy,  whom 
fhe  was  dotingly  fond  of,  with  her  to  a  river-fide  -,  whilft  fhe  was  bufy,  the  child 
ftolc  away  from  her,  and  walking  along  the  bank,  he  chanced  to  fall  into  rfic 
river  :  in  the  mean  time,  the  mother,  miflîng  her  child,  haftilv  caft  her  eycs 
towards  the  brink  of  the  river  ;  and,  not  feeing  him  there,  prelcntly  concluded 
hîm  drown'd  ;  and,  upon  that,  was  ftruck  with  fomuch  horrour,  that,  among 
other  mifchiefs,  (he  fell  into  a  dead  palfey,  of  her  right  arm  and  hand,  which 
ftill  continued,  notwithftanding  ail  Ihe  could  do  to  remove  it. 

I  familîarly  knewa  gentlemân,who,when  he  was  a  youth,  fell  into  ayîolent  and 
obftinate  fciatîca,  which  continued  with  hîm  fo  long,  as  toleave  him  little  hopes  of 
relief;  but  the  dévotion  of  his  friendscaufed  him  tobc  carry'd,  fince  he  could  not 
go  to  church  upoh  fundays  -y  andliereithappen'd»  that  the  towo  beinga  frontier 
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^arrifon»  there  was  occafion  given  of  a  very  hot  alarum,  that  cheEnemy,  being 

got  into  the  town,  was  advancins  towards  the  church,  to  maflacre  ail  that  were 

în   iu    This  fo  amazM  and  terriîy'd  the  pcople,  that,  in  very  diforderly  hafte, 

tliey  Fan  ail  out  of  the  church,  and  left  my  friend  in  his  pew  ;    who  being  no 

le/s  frightenM  chan  the  reft,  forgot  hisdifeafe»  and  made  a  (hift  to  get  ofF,  and 

fbllo^i^  thofe  who  fled  ;  but  it  ouickly  appearing  that  the  alarum  had  been  falfe, 

Hîs  friends  b^an  to  ùùnk  in  what  a  condition  they  had  left  hltn  ;  and  haftening 

back  to  help  him  out  of  the  pew,  they,  to  their  great  furpris&e,  found  him  in 

the  way  upon  his  feet,  and  walking  as  frecly  as  other  men.     When  he  told  me 

this  ftory,  it  was  above  forty  years  fincc  the  thing  happenM  \  and  in  ail  that 

time  he  ncvcr  had  onc  fit  of  the  fciatica. 

There  are  various  inftances  of  great  changes  produced  in  the  body,  when  no- 
thing  has  been  receiv'd  at  the  mouth.     On  the  other  hand,  a  good  air,  alone, 
does  frequendy,  in  confumptions,  and  other  difeafes,  perform  what  was,  in  vain, 
expeâed  from  phyfîc.    'Tis  pity  our  Eurapean  phyfîcians  Ihou'd  want  the  phyfîc 
books  oi  China.     The  famous  Jefuit  Samedo  intorms  us,  that  the  writinjgs  of  our 
phylîcîans  having  not  yet  reach'd  Chinay  phyfîc  is  there  learnt  from  their  own 
numerous  authors.     And  tho'  phlebotomy  be  not  praâifed,  either  there  or  in 
Japanj  and  tho*  they  ufe  neither  cuppîng  nor  iflues,  fyrups  or  potions,  and  nothing 
but  fimples  ;  yet  phyfîc,  fays  our  author,  is  in  a  very  good  ftate  amongft  them  ; 
and,  accordingly,  he  gives  us  fome  confîderable  inltances  of  their  fkill  therein. 
•Tistruc,  ihcîr  phyfîcians  arc,  in  point  of  learning,  muchinferiourtoours;  but 
methlnks,  'tîsfomewhat  extraordinary,  that  in  fo  vaft,civilized,  andpopulous  a 
country,  phyfîc  fliou'd  be  fuccefsfully  praftifed,  without  the  ufe  of  thofe  eva- 
cuatiolïs,  which  arc  fo  fréquent  among  us.     *Tis,  alfo,  probable,  that  médicinal 
knowledge  is  grcatly  improveable,  by  more  curioufly  obferving  the  praétice  of 
mîdwives,  and  barbers,  the  good  women,  and  empirics,  wîth  thereft  ofthat  îl- 
literatc  crew,  among  our  felvcs,  who  prefume  to  meddie  with  phyfîc;  as  well  as 
of  the /«ir^jw,  among  whom  the  gcnewility  ofmen  arefo  ignorant,  as  tolive  without 
phy  fictans.     For  whcre  phyfîc  is  praftifed  without  any  knowledge  of  the  art, 
many  thingsare  rafhly  donc,  which  may  afFord  good  hints  to  a  judicious  obfer- 
ver.     Not  to  mention,  that  where  phyfîcians  are  illiterate,  fpeçifics  generally 
flourilh  -,  for  fuch  perfons,  for  want  of  flcill  in  pharmacy,  and  knowing  how  to 
vary  their  remédies,  as  circumftanccs  require,  almoft  wholly  rely  upon  fpecifjcs  ; 
the  vîrtues  whereof  are  ufually  more  obfervable  in  their  praftice,  tnan  in  thati)f 
more  fkiJful  artifts;  becaufe  empirics  having  their  foie  dépendance  upon  thefe, 
they  try  them  to  the  utmoft,  without  mixing,  as  is  too  common,  other  ingré- 
dients therewith  ;  which,  ^Galen  well  obferves,will  rcnder  it  dîfficult  to  déter- 
mine what  it  was,  in  the  compofîtion,  that  did  either  good  or  harm. 

Boniius  tells  us,  'tis  undcfervedly,  that  the  Europeans  efteem  the  Indianszs 
barbarians.  He  fays,  the  moft  unlearned  among  them  hâve  a  perfeft  knowledge 
of  plants.  Unfchoten^  alfo,  fays,  that  the  phyfîcians  of  Goa^  not  only  cure  thofe 
of  the  natives,  but  the  Portugueze  themfelves  :  he  adds,  that  the  vice-roy,  with 
the  arch-bifliop,  and  ail  the  ecclefiaftics,  put  more  confidence  ift  thefc,  than  thofe 
of  their  own  nation.  In  confirmation  hereof,  I  might  alledgc  the  praôice  of 
the  uncivilized  Irijh^  and  fome  other  countries,  where  profefsM  phyfîcians  arc 
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unknown.    But,  as  Celfus  fays,  "  this  art  is  praftifed  unîvcrfally,  and  the  moft 
"  ignorant  nations  hâve  theîr  plants  and  remédies  for  wounds  and  difeafcs/*   I, 
therefore,  wifh,  that  otherswould  imitate  the  example  of  Profper  Âlpinus^  who 
wrote  the  E^ptiàn  pradice  of  phyfic  ;  of  Èontius^  who  treated  of  the  Indiatf,  and 
of  Pi/o^  who,  lately,  gave  us  the  rude  method  of  the  Brafilians  ;  wherein  he  tells 
U3j  therç  j^re  many  things,  whîch  may  inftruft  the  moft  learned  phyfician  :  aad, 
according  to  the  fayîngofour  great  Harvey^  "  there  is  no  nation  fo  barbarous, 
"but,  either  by  accident,  or  abfolute  neceflîty,  may  findfomethîngof  ufc   to 
"  mankind,  whereof  the  politer  nations  are  ignorant."     Nor  fhould  we  defpilc 
remédies  found  by  ignorant  people,  becaufe  they  know  not  our  theory  of  phyfic, 
Theempirics,  in  Celfus^  wittily  faid,  "  does  rcafon  agrée  wîth,   or  does    ît 
'*  contradift  expérience  ?  If  the  former,  •tis  fuperfluotis  ;  if  the  latter,  *tîs  falfe/* 
Let  ufeful  remédies  corne  from  what  quafter  foever,  they  are  not  to  be  rejeél- 
ed  i  be  the  ignorance  of  thofe  who  prefent  them,  ever  fo  great,  or  their  opinions 
cver  fo  contrary  to  ours.     *•  Reafoning,  fays  Celfus^  has:  nothîng  to  do  wîth 
•*  phyfic  ;  the  defences  of  oppofite  opinions  may  cure  difcafes  alike  ;  and  this^ 
**  becaufe  they,  therein,   follow  not  théir  obfcure  hypothefes,  but  expérience, 
"  that  gave  birthtothe  art."    This  paffage,  indeed,  afcribes  too  little  to  reafon, 
yet  there  is  fomething  remarkable  in  it  j  efpecially,  if  we  confider,  that  the  late 
difcovcries  of  the  motion  of  the  chyle,  and  lymphatic  juice,  hath  not  yet  cn- 
abled  men  the  better  to  cure  dîfeafes.     Anatomical  difcoverîes  may,  perhaps,  in 
tîme,  greatly  conduce  to  împrove  the  curatîve  part  of  phyfic  v  yet  thîs  obferva- 
tion  may  give  us  a  caution  againft  relyîng'upon  the  difputable  opinions  of  phy- 
ficians,  fo  far  as  to  contemn  ail  the  praétice  that  does  not  fquare  therewith.     Our 
authorfays  well  in  this  café,  "difputation  may  be  hère  corttinued  for  both  fîdes 
*'  of  the  quefl:ion,jwhere  witand  éloquence,  at  length,  will  carry  it  ;  on  thecon- 
*'  trary^  *tis  not  oratory,  but  remédies,  that  cure  diftempers.**    It  wouM  be 
tedious  hère  to  cite  ail  the  authorities  I  am  able,  to  confirm  the  efficacy  of  ex- 
ternal  remédies  ;  there  is  one,  however,  that  muft  not  be  omitted  :  *tis  in  a  lettcr 
written  from  Peru  by  Petrus  de  Ofma  to  Monardes.     *'  There  was  ^nlnrUan^  in  the 
*'  city  Pojio^  whereirefided  feveral  yéars,  whocuredall  diflrempersby  the  juice 
**  of  a  fingle  plant,  rubbed  upon  the  afFefted  parts.    But  covering  his  patients  up 
*'  clofe,  he  caufed  them  to  Iweat,  when  pure  blood  would  flow  from  the  places 
"  whereon  the  juice  was  rubbed  5  this  he  wiped  oflT  with  Hnen,  and  continucd  the 
**  bperation,  as  long  as  he  thought  proper  ;  in  the  mean  time  fupportîng  them 
"  with  a  nourifhing  diet.     By  thîs  means,  many  defperate  cafés  were  cured  ; 
•**  and  fo  welf  too,  that  the  patient  feem*d  to  be  thereby  render'd  ftronger  and 
*'  younger  :  but  wecould  nor,  by  ail  our  art,  prevail  upon  him  to  difcover  to  us 
"  the  plant.". .   , 
Magicahures     Thcre  is  another  fort  of  externaîremedy,  whîch  prétends  tooperate  in  a  (lill 
tobe  enquind  more  wonderful  and  extraordinary  manner^  whereinto  it  mîght  be  proper,  cou*d 
we  avoid  credulity,  to  enquire.    And  it  mjght,  pehaps,  deferve  an  experîment, 
to  fce  whether  fuch  cures,  as  vulgarly  pafs  for  fabulous  or  magical,  are  adually 
performable:  luch  are  thofe  reportedof  the  weapon-falve,  and  fympathetîc  pow- 
der,  C^c.  faid  by  chy  mifts  to  be  perform*d,  either  by  magnetifm  or  tranlplanta- 
tion.    Nor  is  it  only  by  the  vulgar  that  fuch  cures  are  thought  poffible,  for  l 
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find  tiiem  ufcd  and  recommended  by  many  eminent  phyfîcians.     I  know  not 

iRrhatCothinkofthcfympathctic  powder  ;  buta  very  honeft  gentleman,  wcU 

IcDown  to  thc  learned  world,  by  his  wrîdngs,  complaining  to  me  of  an  ulcer  în 

Yùs  bladder,  vhich  wai  continually  exafperated  by  the  fharp  medicines  he  took» 

in  hopes  todiflblve  a  ftone  in  that  part  ;  I  advifèd  him  to  try  this  powder  upon 

fome  of  the  matter  voided  with  his  urine,  fincc  no  danger  cou*d  attend  it.     Soon 

after  dus,  I  had  thank$  for  my  advice,  both  from  himfêlf  and  his  phyfîcian  \  for 

he  was  eafed  of  thc  pain  ôfhîs  ulcer,  and  fo  contînued  for  above  ayear  i  how  much 

longer  I  know  not»    But  I  lay  no  ftrefs  upon  this,  nor  the  teflimonies  and  re- 

latîotisof  Partff^i(/tf^,  HelmontjG^kniuSf  Serviusy  &c.  who  profeflcdly  write  in 

defence  of  the  weapon-falve  ^  upon  acdtant  of  fome  trials  I  myfelf  hâve  made, 

boch  upon  that,  and  the  fympathetic  powder  ;  tho'Icannot  but  fay,  Ihavefbme* 

times  fbund  them  avaihble^  and  feen  fomething  follow  upon  the  ufe  of  the  lat- 

ter  that  indined  me  tothinkit  might,  fomctimes,  pcrform  cures.  But  to  produce 

Jels  cxceptîonable  authorities,  Dominicus  Panarola  tells  us,  "  wonders  are,  every 

'*  day ,  difcorer'd  in.phyfic  ^  which  confirm  what  Servius  delivers  of  the  weapon- 

*'  falve  :   that  the  menfes  arc  ftopp*dJ>y  a  rag  dipp*d  in  the  matter  excreted,  and 

**  placedunder  hoe  afhcs,  has  been  freqaently  experienced  \  and  C^^//«j  deckrcd 

*'  he  had  found,  that  if  the  hemorrhoids  wcre  touched  with  the  bulbous  root  of 

'^  chondrilla^  they  dried  away,  if  the  roots  were  dried,  but  rotted  if  that  rotted  ; 

*'  for  which  reafon^  after  being  thus  ufed,  it  was  put  co  wither  in  a  chimney.'* 

The  learned  Salfmtb  gives  us  ancxampleof  a  violent  pai:i,  in  the  arm,  rempved 

by  tranfplantation.   The  way  was  this  :  red  coral  beat  up  with  oaken  leaves,were 

kept  to  the  part  affeftcd  tiJl  fuppuratîon  ;  theo,   in  the  morning,  this  mixture 

was  put  into  a  bok^  bor'd  wkh  an  auger,  into  the  root  of  an  oak,  on  the  ea(t 

fide  thereof,  thc  hole  being  ftopped  up  with  a  peg,  made  of;  the  famé  tree  i  and 

from  that  time,  the  pain  entirely  ceafed  ;  but  upon  taking  oat  the  amulet,  it  re- 

tum*d  fharper  than  betbre.     A  great  lady,  far  from  being  credulous,  confefs'd  to 

me,  asdidalfo  fome  ofherfervants,thar,  with  thecommon  remedy  of  afli  aflies, 

form*d  by  warm  urine,  into  fevcn  or  nine  cakes,   and  buried  for  fome  days  in  a 

dunghill,  flie  was  cured  of  che  yellow-jaundice,  after  paflîng  through  a  tediows 

courleof  phyfîc,  in  vain  prefcribed  her  for  it,  by  the  moft  famous  phyfician  in 

England\  and  afterwards,  relapfîng  into  the  famedifeafe,  it'was  again  removedby 

the  famé  means.  A  phyfîcian,  alfo,  toldme,  that  having  been  long  aiBîâed  with 

an  obftinatc  marafmus,  which  prevàilcd  upon  him  in  fpite  of  ^11  the  reiaaedies 

he  could  ufe  ;  at  Icngth,  he  refolved  to  try  a  fympathetic,  which  I  bave  fouad 

in  Harinuui.  He  boiicd  an  -egg,  till  *twas  hard,tn  his  own  warm  urine,  and  with  a 

boJkin  perforating  the  Oiell,  in  many  places,  he  buried  it  in  an  ant*hill,  where, 

asthcemnaeîsdevoured  it,  hefoundhisdiftempcr  kfleii,and  his  ftrength  encreafe ; 

fothat  at  the  xiine  he  reJated  this,  he  ihougnt  himfelf  well.     River  tus  tells  us, 

that  thc  daughter  of  a  great  officer  in  FrMnce  was  cxceffively  tormentecj  with  a 

whitbw,/or  four  days  together  ;  for  which  heorder'd'  her  fingcr.tobe  put  into  a 

.cat*s  car;  and,  within  two  hours  after,  fhe  was  .freed  from  her  pain^  *nd  the 

whole  hand,   which  was  tumified,  came  to  its  uatural  Cze,  except  the  fing«r. 

The  ùsnc  anthor  relates,  that  a  counfcUor's  wifc,  after  being  four  days  tormenl:- 

cd  iritfa   thc  like,  was  cured  by  the  faoïe  rcmedy,   within  a  quarter  of  a^i 
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îîour.  'Twas  remarkable, that,  in  both  thefe  cafés,  the  catsgave  fuch  mtniftA 
figns  of  pain,  that  Riverius  thought  thcy  attraftedthc  morbificmattcrof  the  pa- 
tients. But  Peter  Borelli  déclares,  that  cvcn  the  painof  the  goût  is  greatly  eaied 
by  admitting  whelps  to  lie  in  the  lame  bed,with the  perfon  affliétcd  ;  andaffirtns, 
they  thereby  contraft  the  diftemper,  fo  far  as  to  go  lame.  Perhaps,  this  aurlior 
was  induced  to  write  thus  from  the  report,  that  Fluddj  the  chymift,  had  by  thîs 
mèans  tranfplanted  the  goût  from  one  of  his  patients  ;  thedog  being  afterwards 
fubjeft  to  fuch  periodical  fits,  as  formcrly  affliéted  his  mafter. 

Difcourfîng  upon  this  fubjeft,  lately,  with  ajudîcious  perfon,  well  ikîli'd  in 
-phyfic,  andmade  eminent  by  his  learned  writings,he  acquaintedmcwithacure, 
by  tranfplantation,  perform'd  on  the  fon  of  one  who  ufed  to  makechymical  vcf^ 
fels  for  me.     The  obfervation  being  confiderable,  and  to  avoid  miftakes,  I  dc- 
fired  ît  in  writing,  which  he  gave  me  as  foUows.    *'  N.  N.  of  N.  Potter,  had 
**  a  fon,  who  was  long  fîck  of  the  king*s-evil,  which  fwell'd  much,  and  broke 
*'  into  fores  at  laft,  which  hecould  by  no  ordinary  means  heal.     The  old  maa 
•**  had  then  a  dog,  which  took  an  ufe  of  licking  the  fores  ;  which  the  dog  con- 
"  tinued  fo  long,  thathe  wafted  the  vcry  kernels  ofulcers  that  wercknit  in  with 
"  the  vcins,  and  perfeftly  cured  the  fore  ;  but  had  the  fwelling  tranfplanted  to 
*^  himfelf,  fothat  he  had,  thereupon,  agréât  fwelling,  thatarofe  andcontinued 
^*  inhisthroat.     The  lad  was  thereby  freed,  focontinucd  to  be  till  1660,  and, 
**  for  aught  I  know,  is  fo  to  this  day.     This  I  faw,  being  therc  at  that  time,  to 
**  view  the  clayes  and  befpeak  retorts  of  the  old  man." 

And- Bartboiin  relates,  that  a  dog,  having  relie ved  his  uncle  from  the  colic, 
by  being  placed  upon  his  belJyj  afterwards  vomited  violently,  He  adds,  that  a 
fermant  or  the  famé  perfon,  having  the  tooth-ach,  found  eafe  by  applying  the 
famé  dog  to  hcr  chceks,  whilft  he  difcovcr'd  manifcft  figns  of  pain  ;  and,  alfo, 
that  the  fecretary  found  the  like  fuccefs,  in  a  fwell'd  ncck.  Nay,  Sir  Francis 
Bacon^  himfelf,  folemnly  records  the  manner  how  he  was  freed  from  a  great 
number  of  warts,  by  a  pièce  of  lard  with  the  Ikin  on,  which,  after  having  rub- 
bed  upon  them,  he  expofed,  out  of  a  fouth  window,  to  putrefy.  And,  there- 
fore,  tho*  the  vanity  and  fuperftition  of  thofe  who  treat  of  magnetic  remédies, 
together  with  the  impertinent  circumftanccs  ufually  prefcribed,  along  with 
them,  do  ufually,  with  juftice,  render  them  fufpeûed  by  fobcr  men  ;  yet  by  the 
inftances  hère  produced,  whereto  others  might,  alfo,  be  added,  join*^  to  the 
teftimonies  of  phyficians,  and  others,who  eirher  pcrform'd,  or were  eye-witneffcs 
of  fuch  cures,  it  feems  proper,  that  farther  expcriments  of  this  kind,  fhould 
be  rigoroufly  made.  I  cannot  but  commend  the  curioflty  of  Dr*  Harvey^ 
who  did  not  fcruple  to  try  frequently  thç  experîment,  mention*d  by  Helmont^ 
of  holding  the  hand  of  a  man,  dead  of  a  lingering  difeaf^  upon  tumours 
or  excrefcences,  in  order  to  cure  them  ;  which,  the  Doûor  told  me,  hc  had, 
fometîmes,  found  infignificant,  but  often  efFeâual.  Nor,  if  afingle  experiment, 
of  thîs  kind,  fails,  does  it  follow,  that  it  ought  to  be  totally  rcjeded  ;  becaufe, 
îf  they  fometîmes  fucceed,  thatfufficiently  (hews  there  are  medicincs  in  nature, 
Mrhich  opcrate  after  that  extraordinary  manner.  And  why  fhould  wc  expeâ  that 
remédies,  which  operate,  at  a  diftance,  or  o«ly  by  their  effluvia,  muft  be  more  in- 
fallible  than  thofe  taken  in  at  the  mouth  ?  If  rhubarb  be  an  excellent  medicine 
in  diarrhœas,  notwithftanding  the  ufe  whereof,  vaft  numbers  arc  daily  fwept  a- 
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way  in  iJ-^iSwJby  thatdiftemper  ;  îfmercury  be  cfFeftual  in  venereal  cafés,  tho% 
according  to  Femelius^  Montanus^  and  others,  it  fcldom  cures  them  ;  and,  laft- 
ly,  îfdiaphoretics  are  jufUyeftcem'd  by  phyfîcîans,  tho*  few,  if  any  of  them, 
wiîi  aufc  (weat  m  ail  bodies  ;  why  may  not  remédies,  which  opcrate,  as 
ic  werc»  by  émanation»  deferve  the  names  of  medicînes,  if  they,  Ibmetimes, 
unqueftioiiably  fucceed»  and  be  try'd  as  fuch,  when  they  are  fo  exceeding  fafe 
and  innocent  ?  ^ 

Rit  ir  may  hère  be  demanded,  how  a  naturalîft  cancontribute  to  advance  thefe  7^  makemidt^ 
metbods  of  cure,  without  évacuations  ?  I  anfv/cr,  *tis  no  newthingfor  natura-  cinalexperi- 
lifts,  who  are  no  profefs^d  phyficians,  to  trcât  of  thîs  fubjeft  ;   and  that  they  mentst^ 
may  aSbrd  good  hints  to  one  who  is  ;  not  only,  by  the  ways  already  mention'd,  ^^^'^^^^'^ 
but,  alfo,   by  trying,   upon  brutes,  variêty  of  unexperienc'd  medicines,  and** 
communicating  the  fnccefs  thereof.     Periculumfaciendum  eft  in  vili  anima  ;  we 
may,  thcrefore,  infliét  wounds  upon  dogs  and  monkcys,  and  give  them  poifons, 
parpofely  to  try  the  efficacy  of  the  weapon-falve,  and  fympathy-povrder.     And 
Ibmeof  my  friends  affure  me,  they  hâve  cur'dlame  horfes,  by  ftickîngthe  nails, 
that  did  the  hurt,  înto  the  weapon-falve  5  which  they  carry  about  them,  for  that 
purpofc.     When  cattle  are  afflifted  whh  the  turning-cvîl,  or  fturdy  ;  a  difeafè 
that  caufes  them  to  tum,  frequently,  round  in  the  famé  place  ;  the  common  reme- 
dy  in  EngUnd^  is  to  throw  the  beaft  down  and  bind  hîm  ;  then  to  open  his  (kult, 
ind  take  out  a  lîttle  bladder,  which,  ufually,  lies  near  the  membranes  of  the 
braîû,  filVd  with  water  and  blood  ;  and  then  gradually  heal  up  the  wound.  And 
thls  method  ts  much  commended  by  our  experienced  Markbam.    In  goats, 
likewife,  which  are  fubjeft  to  the  dropfy,  the  hufband-men  make  a  flft  under 
the  fhou/der,  and  let  out  the  water.  Varions  other  hazardous  opçrations  în  chir- 
uigcry,  as  arteriotomy,  the  extirpation  of  the  (pleen,  ^c.    eithcr  were,  or 
ought  to  havc  been,  firft  praâifed  upon  brutes  ;  and  by  proceeding,  in  this 
nunncr,  'tis  probable,  that  many  ufeful  difcoveries  may  be  made  în  chirurgery. 
To  pafs  by  the  known  praétîce  of  fpaying  fwine  and  bitches  5  fome  expérience 
fliephcrds  hâve  a  particular  way  of  caftrating  maie  fheep,  efpecially  when  grown 
foold,  that  the  common  method  isunfafe,     The  opération  is  call'd  fwigging; 
and  they  pcrform  ît  by  throwing  the  créature  on  his  back  ;   in  which  pofture 
heîshcld  byaftrong  man,  while  another  draws  a  ftring,  as  ti^ht  at  poflxbre, 
about  the  tefticles  ;  and  fixing  ît  there,   they  anoint  the  part  with  frefli  butter, 
and  leave  the  ram  to  feed  î  and  in  two  or  three  days  the  tefticles  grow  fo  rot- 
ten,  as  to  fall  of  with  the  ftring,  or  to  be  pluck*d  away  by  a  fmall  force. 

From  the  praftice  of  farriers,  fhepherds,  and  graziers,  many  things  may  be 
drawn  to  enrich,  or  illuftratc,  the  method  of  cure  in  human  bodies  ;  for  their 
ignorance  and  credulity,  with  the  meannefs  of  the  créatures  they  praÂife  upon, 
Icad  them,  to  venture,  in  horfes  and  cattle,  what  phyficians  dare  not  upon  men  and 
women.  Some  of  thefe  extravagant  experiments  hâve,  however,  fucceeded  fo  well,. 
as  to  deferve  the  confideration  of  the  moftfkilfiil  phyficians.  And,  methinks, 
fome  of  them  might  without  any  difgrace  to  their  prôfeffion,  oblige  the  world 
bycolleding  and  dîgefting  ail  the  approv'd  expérience  of  farriers,  graziers, 
butchers,  and  the  like.  The  ancîents  did  not  defpîfe  fûch  an  employment,  but 
honour'd  it  with  thç  titks  Hippiatrica  and  Veterinaria.    To  give  one  example  of 
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the  fervicc  this  mightdo  to  the  art  of  healing,  I  chufe  to  inftance  in  thc  cure  oF 
the  ftaggers  in  horfes,  by  blceding.  I  hâve  feen  a  coach-horfe  ready  to  drop 
down  dead,  of  this  difcafe,  on  the  road  ;  but  upon  well  rubbîng  his  gums, 
with  the  coach-whip,  tili  they  bled,  he  was  inftantly  relieved,  and  cnabled  to. 
pcrform  his  journcy.  ^^ 

We  muft  next  obfervc,  that  phyfic  anciently  belong*d  to  the  naturalift,    ac- 
cording  to  thatremarkable  paffage  of  Celfus^  **  phyfic,**  fays  he,  **  was  originally 
•<  efteem*d  a  part  of  philofophy  ;  and  the  cureofdifeafes  grewup  with  the  ftudy 
**  of  nature  :  indeed,   the  naturalifts  ftooduioft  in  need  of  it,  who  exhaufted 
••  their  vigour  in  lucubrations/'  He  adds,  that  many  philofophers  were,  al/b, 
phyficians-,  and  thax  HippocraUs  was  the  fîrft  who  made  a  diftinâion  between 
them.     And  this  we  fuppofe  a  fufEcient  apology  for  the  prefent  difcourfe. 
Jleafonsforthi     Now  the  reafon  why  phyficians  rqcd,  or  déride  the  ufe  of  fpccifics,   beîng 
ufeùffpecifics.  bccaufc  thcy  feem  to  operate  in  a  fecrctandunknownmanner,  andnotby  vifibly 
evacuating  the  pcccant  matter  ;  and  a  naturalift  may  remove  this  objeétion,  by 
(hewing,  that  therc  arc  fimilar  efFeds  in  nature  ;  and,  confequently,  that  thefe 
ought  not  to  be  rejeâied  as  impoffible.     'Tiscertain,  that  the  fchool-philofophy 
does  great  diflervice  to  phyficians,  by  leading  them  into  grols  conceptions  of 
nature's  nianner  of  working  ;  and  hence  it  is,  that  many  learned  men,  among 
them,  never  expcâ  any  great  efFc6ts  from  remédies  that  fall  notunder  the  fenfes, 
nor  evacuate  any  fenfîble  matter  \  whereas  very  great  altérations  may  be  wrought 
in  a  body,  efpecia^ly,  if  fluid,  by  the  inteftine  motion,  alone,  of  the  parts. 
How  much  an  imperceptible  avolation  of  a  few  fubtile  parts  of  a  liquor  can 
alter  its  nature,  we  qiay  guefs  by  the  obvious  change  of  wîne  into  vinegar. 
In  Englandj  indeed,  by  reafon  of  the  coldnefs  of  the  climate,   this  dégénéra- 
tion  is  not  fo  fudden  as  in  hotter  countries  :  but  in  Brazily  Pifo  informs  us,  that 
the  exprefs*d  juice  of  the  fugar-cane,  which,  by  codion,  would  foon  be  brought 
to  fugar,  will,  of  itfclf,  keep  fweet  but  four  and  twenty  hours,  when  it  bc- 
gins  to  grow  four,   and  become  unfit  for  that  purpofe,  but  proper  for  vine- 
gar.    The  lame  thing  is,  aifo,  confirmed,  by  travellers,  of  fome  other  liquors 
in  the  fVeft-Indies.    BatUjtfcboten  tells  us  of  a  much  more  fudden  change  in  the 
Edfi-Indies.     "  The  fura,  or  juice  of  the  coco-tree,"  fays  he,  "  if  it  ftands  but 
**  an  hour  in  the  Sun,  becomes  very  good  vinegar,  and  thtindians  ufe  no  other  " 
That  noxious  liquors,  (and  why  not  peccant  matter  in  the  body  ?)  in  like  man- 
ner^  change  thexr  nature,  appears  from  what  we  formerly  obfcrved  of  the  juice 
of  mandihoca  •,  which,  tho*  poifonous  when  firft  exprefs'd,  pw*gps  itfeif,  in  a 
few  hours,  and  becomes  wholcfome. ,  That  the  bare  admifTion.pf  fome  fubtile 
and  invifibk  matter,  may  raife  fuch  inteftine  commotions  i^  fluids,   appears 
from  the  fréquent  fourifig  or  fpoiling  of  liquors  by  thunder  :    and,  at  Geneva^ 
I  rcmember,  the  inhabitants  complain'd,  that  much  of  their  wine  was  turncd 
four  by  an  earthrquake. 

That  foch  invîfibfe  coipufcles,  may  fly  from  amulets,  or  other  external  renie- 

dies  into  the  blood  and  juices  -,  and  there  produce  confiderable  changes,  will 

nôt  appear  ftrangeto  him  who  confiders,  acoording  to  Hippoçrales^  how  pcrfpi- 

rable  a  livir^bodyis^   and  that  vcgetable  and  animal  fubftances  may  weH  hâve 

.  fuch  exhalations,  fince,  even^  minerais  are  not  without  t^cm.  Sulphur,  and  am- 
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%ser  aîë  maâe,  by  fiiâioD,  tb  omît  d(lQnible.Aeam9)  glafs  tf  ahtûttoiijr/and 
Croeusmtiallûnm^  imp^  an  enteticoqilaUtf  ta  âuids^  wichout  fcnfibly  lofing 
of thdr  bulk  askd  weigltf  ;  and  quick-^filver,  in  tfac  &me  manner,  communicates 
the  virtue  of  deftroyinç  wocms,  to  winc  or  water,  hy  being  only  (hook  with 
them.  I  liavc  wonder'd  how,  many  Içamcd  phyficians,  among  thc  modems., 
eithcr  out  of  an  afFeûiîd  fcverity,  or,  petÈaps*  animofuy,  againft  the  chymiftis^ 
could  ezpreis  a  oaaxpcttçt  of  aU  opcrations  of  this  nature  ;  fince  Gakn  himfeif^ 
nottnly  coDfinm,.theiike  doôrme  by  iûs  reafens  and  aisdiority,  butde^ 
livcrs  a  furpri rii^  examaple  tbcrcof,  in  piony-root  ;  wJiich  he,  by  repeated  ex- 
periments,  fâdsfied  him^clft  amdaladofan  epilepfy^  by  being  hung  about 
fais  neck  -,  for  tbe  diftsniper  return'd  if  tkis  wete  ^en  off.  And  this  ef- 
feâ  he  accounts  for  frotn  che/effluvia  of  the  root«  Nay,  to  me  it  feems  not 
impoffiUe,  that  invifibk  bodies,  by  pafling  chro'  moregroû  ones,  Ihouid  fo 
far  change  the  motion,  or  arrangement  of  their  parts,  as  to  product  lafting 
alùciations  in  their  teictures  \  for  the  fluid  body  of  quick-filver  has,  fometimes, 
without  any  fenfible  increafe  of  bulk,  been  fb  coagulatedby  a  metalline  eidia* 
iatiiMi,  that  it  might  be  eut  like  lead;  and  this  folidity  it  will  retain,  'till  it  be^ 
by  fomc  an,  rcduced  to  its  priiline  fluidity.  One  might  be  induced  to  think, 
rhatiron  iias  a  permanent  altération  made  in  it*s  texture,  by  holding  a  ncedle^ 
long,  near  the  pôle  of  a  vigorous  load-ftone  \  whereby  the  magnetic  effiuvia 
will  fo  difpofe  the  parts  of  the  neareft  atremity,  as  to  admit  the  fbeams  which 
corne  from  oneof  the  pôles  of  the  ftone;  whilft,  by  holding  it  to  tbe  contrary 
pôle  of  the  £une,  the  texture  of  the  needle  will,  prefently,  be  quite  orher* 
,  wiie  diipofed  :  and,  by  changing  the  pdes  of  the  kîad-ftone,  we  hâve  made  it 
appear,  that  fîich  altérations  are  poffîble  in  ftones.  Iron  may,  by  différent 
management  after  'tis  heated,  be  renda*'d  either  ibfc  or  britde  :  and  *tis  obfer- 
ved,  that  glais  acquires  a  more,  or  lefs  britde  texture,  according  as  it  is  baked  ; 
for  if  glafîes  arc  carried  into  the  opcn  air,  immediately  after  they  are  blown, 
and  not  fet  to  cool,  gradually,  in  an  oven,  they  become  britde,  and  very 
apt  to  break  :  and  whatever  be  the  caufe  of  this,  *tis  evidendy  no  grofs,  or 
vifiblè  matter. 

That  in  a  human  body,  likewife,  great  changes  may  be  made  by  very  fub- 
tile  effiuvia,  appears  from  other  things,  as  weU  as  external  remédies,  Thus 
fbme  are  purged  by  thc  bare  fcent  of  a  potion  ;  as  the  phyfician  ofPfymouih 
aflufed  me  from  his  own  obfervation  :  and  Sabnuth  gives  us  an  inftance,  wherc 
one,  in  this  manner,  operated  betterupon  a  young  gentlcwonmn,  than  it  did 
upon  hcr  fifter  who  took  it.  The  famé  author  fapjthat  Dr.  Pfeil,  when 
hc  wanted  apurge,  would  go  into  the  apothecaryls  fhop,  where  purging  eleftu*- 
aries  were  preparing,  the  fcent  whereof  would  work  as  well  with  him,  as  a  dofe 
of  the  medicinc*.  Henricus  ab  Heer  tells  us  of  a  woman  who  ufed  to  purge 
herfelf  with  beef-broth;  but,  havingbroke  her  leg,  ufed  no  other  cathartic 
than  the  fcent  of  it,  Jofepbus  Acofia  relates,  that  the  air,  along  thc  ridge  of  thc 


*  M.Lêmery  hya,  ht  was  acqnalated  with 
two  perfoiu,  wiio,  fiaying  fbar  or  five  hoors, 
in  a  hot  feafbn,  wher«  diere  was  a  laree  quan- 

Vol.  I.  N 


tity  of  ^damaUc-iofes»  they  were  purged  thereby, 
in  a  mcA  violent  manner,  botn  upwards  and 
downwâris.  Hîfi^  A  PAçadtm.  A.  1 695 .  p.  69. 
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liigh  mountaîh  Pariacaca;^  in  Peru^  has,  for  five  htmdred  leagues,  fuch  ffrangê 
effefts,  that,  tho'he  went  wcU  prepared  to  withftand  it,yet,approachingtlKtop^ 
he  was  thrown  into  exceflîve  rctching  and  vomitingy  even,  *tillhccaft  up  bloodà. 
It,  likewîfe,  operatcd,  downwards,withfomeofhiscoin panions;  and  hccontî- 
nued;  thus,  fick  for  three  or  four  hours,  'till  he  came  into  a  more  temperate  ain 
A  ftill  greater  proof  of  the power  that  effluvia  havc  upon  the  body,.arifcs from . 
the  propagation  of  infeftious  difeafes.  Nor  is  it  a  wonder,  chat  fuch  infenfible 
particles  fliould  hâve  fuch  terrible  efFeftîupon  our  bodies,Jf  weconfiderwhat 
altérations  may,  therein,  bc  produced  from  the  aôion  of  the  parts  upon  one  ano- 
ôifeafksfrom  ^^"^^   Scveral  paflîons  of  the  mind  are  often  excited  by  the  bare  thoughts  of  ab- 
ipiagination.   fcnt  things.  Inobftinate  grief  and  melancholy,  there  isfuclvan  alteratioamade  in 
the  keart,  and,  perhaps,fome  other  parts,  thro*  whichthe  biood  circulâtes,  that 
the  motion  of  that  fluid  is  diftuibcd  ;  and  obftruékions^  and  other  diforders,occa- 
fion*d.  The  remembrancc  of  a  loathfome  potion  will,  often  produce  a  horror,  at— 
tendedwitha  fenfible  commotion  of  thewhole  body,.andakindofconvulfioii 
about  the  ftomach.  Shame,  we  fee,.  occafions  the  blood  to  be  plentifuUy  thrown 
intOithe  face  \.  as  will,  alfo,  great  and  fudden  joy.    IJately  faw  the  latter  paffion 
doit,,  inperfonsof  both  fexes;'  when,  not  only  their cheeks  and forc-hcads,. 
but,,  even  the  neck  and  ftioulders  of  the  lady  werc  left  died  of  a  rcd  ccrfèur»  Nay,- 
paflîons,.  not  only  altcr  the  motion  ofthefluids  in  the  body^  but,  evcn,  occafîon 
the  évacuation  of  fome  of  them.     Thus  grief  forces  tears.    And  longing,  in 
womeuy  may  well  be  fûppofedtocreatc  great  altérations  in  the  body  of  the  mo* 
ther,v  when  it  will  leave  fuch  ftrange  and  lafting  impreflions  upon-that  of  the 
infant ;^  fmce  itis her,.  alone,.  that has fuchimportunate defires. 

There  are  manyinftances,  in  phyfic  books,  tofhew,  that  imagination  may 
caufe  ai  difeafe,  wherc  it  is  oûceflively  fear*d  ;  andl  myfclf  knew  a  kdy  who 
had  the  fmall-pox  by  this.means*  Nor  is  ic,  only,  in  womeny.that  canceit  has 
tbefc  cffeéts.  There  was  an  Irijh  captain, .  in  the  county  of  Cork^ .  of  a  mîddle 
age^  who  coming  to  fiirrender  himfelf  to  my  brother5r^^M/,.at  that  time  com^- 
raander  of  the  Englifi  forces  there, .  was  intercepted  by  a  party  oïEngliJh,  My 
brother  being  abfent,  the  captain  was  fo  fearful  of  being  put  to  death,  bcforc 
he  return'd,  that  it.foon  alter'd  the  colour  of  his  hair.  Happening  .to  bç  then 
at.the  caftle,whereto  this  captain  was  brought,  I  found,upon  examination,  that 
rhe  change  of  his  hair^was  not  uniform  v  bat  that  particular  tufts  and  locks  there- 
of,.  with  bafes  about  an  inch  in  diamcter,.  were,.  upanddown,  fuddenly  turn'd 
whitCy  allaver,  whilftthe  reft  remain*d  ofits  own  rcddiih  colour, 
'  .But  I  muft  riot  be.undcrftood  to  condemn.the. ufe.  of  evacuatingmedicinesv 
or.  he  thought  fo  credulows  zs  to  believe  ail  the  virtues  afcribed,  even  by  emi- 
nent  writers,  to  fpccifics  ;  for  I  hâve  obferv*d  the  beft  of  thefe  remédies  to  fail, 
where  an  emetic,  or  cathartîc  has  not  preceded  v  unlefs  they  were  of  fo  abtter« 
fiveanature,as,  ofthemfelves^tofreethefirftpaiTagesofthofe  vîfcid  humours 
that  ufually  lodge  therein , .  and  hinder their  efikacy •  My  defign  is  to  prevent 
the  préjudice  propagated  by  fome  learned,  but  confident  phyficians,  who  laugh 
atthe  mention  of  fpccifics,.  and.allow  no  cures- pcrformable,.  without  vifibly 
evacuatirig  the  peccant  matter;-  and;  alfo,  to  fliew,  that  fuchof  thcfe  remé- 
dies,^ as  men  of  judgmenrand  crédit  riîcommcnd  upon  their  own  expérience, 
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are  oot,  widiottt  trial»  to  be  rejeâed^  beoniTe  they  occafion  no  iènlible  evaoûa- 

tioo,  nor»  maDifeftly,  difcover  any  eminent  quality,  nor,  laftly,  produce  any 

'«ranarkablc  change  in  an  healthful  body.     For  an  animated  human  body  ii^^'  humanho^ 

not  a  rude  mais  of  limbs  and  liquors,  but  anengine  oonfifting  of  lèverai  parts^  an^^de/up- 

harmoaioufly  conneâed  together,  and  conuimnicaôi^  with  eadi  odier^  bfsfon  accordi?igiy. 

means  whereofs  a  weak  impreffiont>f  adventitious  maeter^  in  one  part,  ihal} 

ad  upon  another,  at  a  diftanœ,  or  ewn»  upon  the  whole. machine*     The 

fligfac  motion  of  a  man's  £nger  upon  a  fmail  pièce  of  iron,  iinconneébed 

with  any  engine,  would  produce  no  confiderable  efièâ  ;  but  fûch  an  aâion, 

applied  to  che  trigger  of  a  loaded  mulket,  occafions  a  fiirprizing  facceflion  of 

accideaca.     That  a  famnan  body  is  fo  frained,  'as  to  fuffer  gteàc  changes  front 

feemingly  gentle  inoiprefljons  of  external  objeâs,  appears  from  msm  inftances 

already  mention'd.  Thus,  likewife,  to  go,  fuddenly,  into  the  fun-mine,  will» 

fomedmes,  inftantly  occafion  that  violent  motion  we  califneezing.    To  look 

from  a  précipice,  wili  make.  the  head  giddy  ^  the  light  of  a  whirl-pooi  has 

cuifed  men  to  fall  into  it  ;  and  to  fix  the  eyes  upon  the  water^  beneath  a  fliip 

undcr  fail^  wili  prove  emetic  ;  as  I^  for  my  h^th's  &ke,  hâve,  fometimés,^ 

experienced.   If  a  perfon  be  ticklifh,  ftroke  the  ible  of  his  foot  with  a  feather, 

and  it  (hall,  againft  his  wili,  affèâ  the  remote  œufcles  of  his  face,  and  pro- 

voke  hiro  te  laughter  s  as  the  tickling  of  aibraw  in  the  noftrils,  excites  iheez«- 

ing.    Many  kinds  of  a  grating  noife  wili  fet  the  teeth  on  edge  ;  and  a  £br-« 

vantof  nûne  complain'd,  that  the  whetttnga  knife  would  make  hisgums  UeecL 

Henricus  ah  Heer  mentions  a  lady  who  would  fiûnt  at  the  fbund  of  à  bell,  or 

any  loud  noife,  even  that  of  ûnging,  and  lye  as  if  flie  were  dead  *,  but  as  ihe 

was  dborougfajy  cured  by  a  cburfe  of  phyfic,it  appears,  that  this  difpofition  ipro^ 

ceeded  from  fome  pairtîoular  texture  in  her  body,  with  regard  to  founds.  One 

hjrilerical  woman,  in  fits,  (hall  foon  coarniunicate  them  to  another  by  afpe&« 

And,  to  (hew  thsyt  diftonper'd  bodiea  may  receive  itérations,  while  foundonea 

remain  the  famé  ;  we  need,  ooJy^  c<)nfider>  that  the  fubtile  effluvta,  which  iloat 

in  the  air,  before  any  cluuige.of  \viiiither,  are  fek  by  thofe  valetiidinarians» 

who  hâve,  formerly  receîv'd  bruifes^  wounds,  or  other  injuries  ;  and  that  too» 

only,  in  the  vcry  parts  where  they  happen*d.    Others,  we  daily  fee,  whoa^e 

diioràer'd  by  riding  backwards  in  a  coach  ;  and  the  fcent  of  mulk,  or  am* 

ber-greafe,  tho'  gratefol  to  others,  wîll  chrow  hyfterical  women  into  ftrange 

convaliions.     Zacutus  D^ûms  teHs  utof  a  fiiher*mao,  who,  having  fpent 

hisliféu  iea,  and  coming,  accidentaUy»  to  the  recœtion  of  the  king  of  For^ 

iugiUj  kk  a  maritime  town,  where  perfumes  were  burnt  i  he  was,  diereby 

thrown  into  a  fie,  judged  apopleâîc  by  two  phyficians^  who  treated  Jiim 

accordingly^  'till  three  days  after,  the  kin^s  phyfician,  guefling  the  caufe» 

order*d  him  to  be  lemov'd  to  the  fea-fide,  and  chère  to  be  cover*d  with  ièa* 

wecd,  which  foon  recover*d  him. 

How  much  an  sdteradon,  produced  îa  tbe  body  by  ficknefs,  may  difpofç  ic 
to  receive  impreflioQs  &om  what  wouU  AOt,  osth/emiie,  muchaffeâ  it,  may  be 
guds*d  from  the  efièâe  of  cold  li<|tt(H:s  thereoii,  when  it  isonly  heated  :  a  man, 
in  perfeâheajith,  who  ufoally  drmks  his  liquors  cold,  may,  at.that  time^  by 
a  âniiight  of  cQld  vater^  or  becr>  be  fuddenly  caft  loto  fucb  dangerous  diftem* 
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per$»a5,  did  net  daily  cxittrieric6canvihcctB,.w  Hiînk  impoQSble  to 

be,  thereby,  occafion'd,  in  a  body  frec  from  morbid  humoars.  Benivenius 
infonns  us  of  one,  who,  after  véhément  cxercife,  drinking  a  glafs  pf  very  cold 
water,  immediately,  fell  incaa  fwound  and  died  :  yet  in  bodies  on^erwife  di(^ 
pofed^  GoM  warer  has,  ibmetimes^  <yery  good  e&âs  ;  and  I  kncm  fbme  hyf- 
tertca^.ladies  who  find  it  aa<eiaiellenc  remedy.  < 

But  the  body  is,  alfo,  a&eafdy  al(emble  £ox  the  bètter.  The  true  mois  of  a 
human  ikuU,  tho'  expérience  wiîl  not  countenance  ail  thatthe  chymifts  fay  of  ir» 
prove»  fbmetimes  a  wonderful  ftyptic.  An  eminent  virtuofo,  with  whom  I  am 
well  acquaiûced«  as  aifo  hisphyûcian^aflùred  me,  he  finds  the  effeâ:^  of  this  mofs 
fo  great  upcm  himfelf,  thatfhi8.arm  bieedittg  again^  whentiedup  after  phlebo* 
tomy,  he took alitde of kinto  his  hand, and  the  bkx>d  immediately  ceafed to 
flow-,  he,  tlirice,  for  esqseriment'sfake^  laid,afidethe  mofs^  when,  his  arm  begait 
to  hlecdagain  vbut  upon  re&miog  thereof,  it,each  time,  prefcntly,  ftopp'd.  The 
&me  of  burnc  feathers,  or  tobacco,  blown  into  the  face  of  hyfterîcal  women,  a» 
luddâily  relieves  theoi  frona îteir  fit»,  as  perfomes  occaflon  them.  A  friend  of 
qiiiœ,  a  perfon  o£  great  vèracity,  pnofefies^  he  hasx!arod>dyfetiterfes,  by  ftimi- 
gatihg  û^  anias^  and  parts  ax^ent,  with  ginger,  thro^wA  upon  hot  embers,  and 
FQxi^d  iaa  oônvenient  poffaure,  as  long  as  pottlblci,  vrithout  too  great  faintnefs: 
bQta.mafber.o£chymrcaLfocrets  prefevs  for  this  purpofe  hartVhom  (bavings. 
But  if  the  heat,  in  this  café,  contr  ibute&to  the  eiïeâ:,  we  ifiay  reaibnably  fuppelè, 
tbat curcsare  pBrformable  by  particies  more  minutechan  thofe  of fmoke.  And» 
indeed;  I  knovra^dextrons  goldfmith,  vrho,  when  heorer-heiits  hi^fèlf^  i»  fub- 
jeâ  to  the  gripes^;  whidi  he,  ufuaJly,  remédies  &y^fitcingy  for^oiM  time,  upon  a 
heafiçdaiml.  Scmie  fii^d  more  relief  in  the  colic  from  the  fmoke  of  toi^co  re- 
ccivM  gîyfter-wifc,  than  by  any  bdier  phyfic  ;  and,  to  my  knowledge,  fome 
wealthy  perfony,  reiying  hereon,  neveremploy  aphyfician  for  this  diftemper. 
And  confidering  whata  fiibftance  evett<comihonfoor4$,tiiat  many  things,by  be*' 
ing^refi^viâd  îiito  fmoke,  are  nffoveiopen'd'Chaa  df^^â^tiVl'be.în  the  ftomach  ; 
tiut,  by  thisnleans,the  operadofi»o£the  Yimnyemiçtioaiid  cathartic  ilmples  may 
beheighceci'd-,  andthat,  prebably^  fcHïiefiQmes  and  odours  are  more  powerfuf 
ibr  not  pafiifig/thr(/  the  mouth^  thofe  thnAgsconBderHi;  I  fay,  incline  me  to 
think  fome  fanhfer  ttfe  might  be  made  hereof  j  Not'to  iïientfon,  again,  the  great 
virtuesoffuphutMttS  fmoke  tOipTeftftfoliquôrS'^  andthai&both  Pkraêelfus  and 
i/r//»o^,highlyceiemlvaaa;fpcKtiftc;thewar€»€kat'gro^^  h^]^eskgS5agafnft'the 
fks  of  the;moâv(r  \  î  laiely  metMdl  a^curioiisa;^  intetligefit  perfdn;  wh6  aflîired 
me,  he  Was^  by  fhè  ikMffz,nàxA>GgiaMt^nkti^  bi^ught  exdeeding  lôw^,  ahdhav- 
Ing,  ia^âàn)  iti^nthM^uccoanf,  tmdefgoneièn^raltedi^scourfes-ofphyfic,  he 
refolved  againn  them  for^the  future  %  but  llgbting  on  a  chiruiigeon  who  had  per- 
form'd  manyextraôrdînary  oures^  byumetnodnoway  troublôfomè,-  he  f<ïbmit- 
" ted  thereto,  and  was  foon  cured.  His  method  «wttâ* to  fumigàté  the  patièrtt  -irery 
welï,  every  mornmg,^with'a  p©^erthÉ«ajq>ear^d<>f à  vég^afelèftibftfchcé.  But 
astothe Qffiiâa^^fftfmts ^  I  havev  more  thsin once,  rocoi^r^d à  young  làdy  from* 
^snge^iks,^  th^i  If  eju^de|4tepfic^  by  the  fàtntof^k  littlevia}  filPdwith  reâi* 
iled  fpiril  of  fàtarmOKlae,  ^'I^irt^^hon^.  And^norher'lâdy^  who^tho'^fhehas 
long  be«»  iià^^Sit^c^vi^Mt^aiiàUS&si  vthkh^^  grea^» 
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ifiAneaÊd  bfs  TÎoIent  concnlliony  from  the  cvtiturning  of  a  C6ach  \  yet  finds 

prciênt  relief  by  holding  her  head  over  a  ftrong  decoâion  of  tea,  and  breath'^ 

ing  die  fteanis  thereof.    But  there*s  one  thing  chat  feems,  by  no  means,  fuf- 

ficicndy  atoended  to,  in  Eurûpei  I  mpan,  the  conftant  and  fndden  ceafmg  of 

tbe  pl^e,  how  violent  foever,  in  thst  vaitly  populom  city  Grand  Gairoj  to« 

wards  thelatter  endof  Jiw^  •,  when,  in  our  hemifphere,  it,  u&ally,  fpreads  the 

fafteft.  The  truth  of  this  isattefted  by  travellers  (^différent  nations,  as  well  as 

Pro(^j1^inus^  an  excellent  phyfician,  who  fpcnt  many  ycars  in  that  country, 

andgi^u  diisacoount  of  the  matter.  "  Theplague,"  fays  he,  <*  begins  in  Cairo, 

•*  and  ail  the  parts  of  Egypte  with  September^  and  continues  till  Junt  \  in  ail  the 

^^  imenncdiate  im>nths  *tis  comnr^unicated  to  them»  by  contagion,  from  abroad  : 

**  but  in  the  monthof  7«»^,  let  the  diftemper  there,  rage  ever  io  fcverely,asfoon 

**  asr  cwr  the  fun  enters  Cancer  y  it,  perfcâtly,  ceaiès  ;  and  v^hat  is  very  fur- 

•*  prning,  ail  manner  of  goods  that  were  intefted  thereby,  become  innocent 

*•  dno*  the  whole-nation,  and  every  thing  grows  calm  and  well-,  only  Ipora- 

•*  <fic  diièaiês^  thcn,  fpring  up,  which  no  whcre  appearwhflethe  plague  rages."" 

And  dûs  ftrangç  eflFeâ  he  whoUy  attributes  to  an  altération  in  the  air.     I  de« 

firediis  inftance  may  be  the  more  particularly  confidcr^d,  becaufe  it  greatly 

confirms  and  illuftrates  what  we  havc  already  faidconcerningthe  poflibîlity  of 

naturels  curing  difeafes,  without  the  help  of  grofs  and  fènfible  eracuations. 

We  may  farther  obfcrve,  that  the  human  body  is  altérable,  both  for  thebetter 

and  woTfe,by  grofs  or  mcre  mechanical  motions.  Perfons  are,  often,  recover*d 

Irom  fits  or  fwounding  by  bare  pînching.     I,  who  hâve  gone  thro*  great  and 

dangerous  fits  of  ficknefs,  fcarce  ever  found  any  more  violent,for  the  time,  thàri 

tfaacocca/ion'd  by  the  motion  and  fcentof  a  fhîp,  together  with  tbe  air  at  fea> 

before  I  was  ufed  to  navigation  -,  and  yet  this  violent  illncfs,  as  it  was  caufed  by 

nopeccant  humour  in  the  body,  was  quickly  removed  by  aquîef  fhoreand  change 

•faîr  :  and  the  like  is,ibmetimes,  obièrvableupon  riding^inf  a  c^tiacK  ;  which  is 

Ibon  rdiev*d  by  a  cefllition  of  the  motion  thereof.   Wfe  fee,  irf  oui*  ftablcs»  what* 

dSdSi  the  curry-comb  bas  upon  horfes.  Helmcnt  fay^,  he  could  tell,  by  the  tafte' 

of  the  mUk,  whether  the  afs  that  gave  ît  had  been  cùrried  that  day  :  but  fuch' 

aOialtcratîon  feen»  to  M-gue  a  greater  in  the  blood  and other principal  parts  of 

the  body.   Fifo  irfforms  us,  that  the  WYvttv^ttî  Brazilian  empirits  perfbrm  ibr- 

prizing  thîngs  both  in  the  p^^cfervatîdnfpf  health,'  and^the*  cutc'  oP  marty  dif-' 

oa^»,  by theirfriétionsîn chronicahandungùcnts'in atutexafts';  Artdt^Oaletf 

comaittKfe  a  pi^gyer  application  of  oî^içinç^^laflcs  in  thccolic;  fo  in  Srazit 

Acy  flnd  them  very  fuccefiful  therein  -,  bemg  chiefly'ÏT*éd,act:ordingtoP(/J^,' 

on  the  r^îon  of  the  liver.  The  horf  id  fymptoms  confequcnf  upon  the  bhe  of  a 

Tarant ula^  give  way  to  nothing  (b  well  as-mtrfîc,  which,  by  fbme  mearts  Or  other»: 

caufes  the  patient  to  leap,  damce,  a:nd  fweat,  trll  he  breathes  ont  the  vîftdeht  mat- * 

w,  thatfeems  fitted  fbrexpulflon,  thnoi'  a  change  wroughteifhet  TipiontHîs,  or 

dieblood,  bythe  mulîc;  forfudorifics  andexercifir,,  without  mufîc,  aïefôfaf  from 

éSk&m&the  cure,  that,  as  J5ïn*A^  informa 'us,  the  ma^^Mcs^JpûHa  all'ow 

inbKc  ûiaries  for  muflcians,  who  play  ta  the  pôôr  upon*  thîs  occaflbrt .    The 

ûme  autborgives  us  a  remarkable  ftory  .ùf  a  iioblemaff,  who  -languifhînguftder 

aKKftcmper,m)rftrfpcâ!edto^rocçed  from  the  bitc  Qfz^arantu!a^*tiilhckt^ï*d 
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near  the  point  of  death,was,atlength,fuddcnly  rcliev^d,andgraduall7  récôvero^ 
by  mufic.  Aad  Epipbanius  Ferdinandus^  Matbhlus^nà  others,  havc  thc  likc  re- 
lations. Now,  that  à  found  maypowerfiiUy  operate  upon  the  blood  and  fpirits^ 
I  my  felf,  who  dclight  in  n>ufic,  bave  often  obferved,  upon  hearing  certain 
notes.  ,This,  alfo,  feems  probable,  fronMhe  efFe6l  which,  as  we  formerly  laid^ 
a  grâting  noife  lias  upon  the  teeth  and  gums  ;  and  by  the  dancing  fit  in  the 
prefent  café,  whereto  it  is  only  a  particular  tune  that  excites.  Nay,  Kircbet- 
farther  affirms,  that  the  2jr^»/«/^  themfelves,  as  well  as  the  Tarant  ait  y  may  be 
made  to  dance,  by  tunes  fuited  to  theirconftitutions.  Epipbanius  Ferdinandus^ 
alfo,  agrées  herein,  and  tells  u$  of  aman  ninety  four  years  oid,  and  render^d 
fo  weak,  thathecou'd  hardly  walk  with  the  help  of  aftafF,  wdio,  beingbitten 
by  d^Taraniula,  Immediately,  at  the  found^of  mufic,  fell  to  dancing  and  caper- 
inglikea  kid.  He  adds,  that  jiQt  only  men,  in  whom  much  may  be  attributed 
to  fancy,  but  other  animais  do  the  famé  -,  and  inftances  in  a  wafp,  which  he  law 
dance  to  mufic,  togcther  with  the  Tarantula  that  bit  him  \  and  alfo  in  a  cock. 
TecuUtmititiof  But,  moreover,  there  are  many  ftrange  peculiarities  in  fome  perfons,  bodi  in 
Hnflitutions.  ficknefs  and  in  health.  Thefe  différences,  irtdeed,  between.  healthy  men^  may 
not  be  greater  than  that  obfcrvable  in  the  famé  perfon,  between  a  found  and  a  dî- 
ûemper'd  ftate  ;  yet  we,  frequently,  fce,  that  îbme  bodies  are  fo  framcd,  as  ta 
beftrangely  diforder'dby  fuch  things  as  either  notât  all,or  elfe  difiirently  affeâ: 
thofe  ofothers.  Thus,  'ti$  common  for  men  to  exprefs  great  uneafinefs,  and 
fall  into  fits  of  trembling,  at  the  fight  of  a  cat.  This  was  the  café  of  the  late 
oallantand  noble £arl  of  Barrymore^  who  had  the  like  averfion  to  tanfey^  And 
I  my  felf  cannot  behold  a  fpider  near  me,  without  a  great  commotion  in  my 
blood  ;  tho*  I  never  receiv'd  any  hurt  from  that  créature,  and  hâve  no  abhor- 
renceof  toads,  vipers,  or  other  venomous  animais.  I  alfo  know  anexcellentlady^ 
who  is  remarkable  for  a  ftrange  antipathy  to  honey.  Her  phyfician  fuppoiiog 
this,  in  fome  meafure,  imaginary,  mixed  a  little  honeyin  a  reme^ly  he  applied 
to  a  very  flight  fcratch,  flie  happen'd  toreceive  on  her  foot  •,  but  he  fdon  repenr» 
ed  of  his  curiofity,  for  it  caufed  a  ftrange  and  unexpedcd  diforder,  which  ceaièd 
upon  the  removal  of  that  medicine,  and  the  application  ofothers.  Tbe  iàme 
excellent  perfon  complain'd  to  me,that  the  vulgar  peâoral  remédies  did  her  no 
fervice  in  coughs^  wherewith  fhe  was  troubled,  and  which  nothing  réliey*d  but 
either  thc  fume  of  ambcr^  recciv'd  by  a  pipe,  with  that  of  proper  herbs,  or,  thei 
balfam  of  fulphur.  I  know  an  ingenious  gentlewoman,  on  whom  cinnamon^ 
which,  generall^,  is,  confiderably  aftringentand  ftomachic,  has  a  quite  contrary 
efFeâ,  and  this  m  a  ftrange  d^ee,  fo  that  having  found  by  two  or  three  acci- 
dentai trials,  that  a  very  little  cinnamon  feem'd  to  diforder  her  ftomach,  and 
prove  laxative  ;  fhe,once,  rcfolved  tolàtisfy  her  felf,whether  thefe  difcompofures 
came  by  chance  or  no;  and  havingftrew'd  fomepowder'dcinnamonuponatoaft, 
{ht  eat  it,  an^d  was  thereby  purgcd,  for  two  days  together,  with  fuch  violence» 
that  it  caufed  convulfions,  and  a  fpafmus,  which  fhe  continues  to  be  troubled 
with,  from  time  to  time,  tho*  'tis  three  years  fince  fhe  made  the  experiment  5 
as  wasaverr*d  to  me  by  her  husband,  a  phyfician  *.  A  perfon  of  quality  i^tely 

*  On  the  other  hand»  M.  Lemety  tells  us,  he  1  chew  and  fwallow  down  fbur  oimoes  at  once, 
knew  a  chymift,  who  couM  eat  Auratrius  tbdcis  1  without  any  fenfible  eftô.  Hift*  éi  l 'Acsutem, 
aa  if  it  were  bread;  and  that  he  has  feen  him  1  A.  1699.  p.  69. 
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aikedme,  whcther  hc  fhWd  continue  thc  ure  of  cofFee  as  an  emetic  ;  becauft 
hc  fead  found  it  operatc  very  violently  with  him.  Inquîring,  particularly,  into 
thîs  odd  cfFcd,  I  found,  that  an  ordinary  wine-glafs  îull  of  the  common  liquor, 
cofice,  wou*d,  in  two  hours  tîmc,  vomit  him  more  feverely  than  the  infufion  of 
Crmis  metalûrumy  or  other  ufual  emetics  ;  that  this  had  been,  for  feveral  years, 
his  confiant  vomit  ;  thaticarce  anyone  wasmore  irkfome,  than  this,  oflate, 
grew,  to  take  ;  fo  that  the  fcent  of  a  cofFee-houfe  wou'd  make  him  fick  ;  and, 
laftly,  that  he  himfelf  had  fbrmerly  ufed  it  long  together  for  the  fumes  which 
ofFended  his  head,  without  obfervingany  emetic  quality  therein.  The  writings 
of  fobcr  phyficians  afFord  us  many  other  ftrange  inftances  of  this  peculiarity  of 
tonftîtiitions  ;  and  of  fuch  as  hâve  delired  to  eat  very  extravagant  and  abfurd 
things,  which,  tho*  they,  fometimes^  weredireôly  contrary  to  their  diftempers, 
hâve  perform'd  cines  in  defperate  cafés.     And  this  appears  the  more  proba- 
ble from  what  we  frequently  fee  done  by  longing  women,  and  virgins  in  thc 
green-fickneis.  But  now,  if  a  human  body  be  fo  framed,  as  to  receîve  aherati- 
©ns  from  fuch  unlikely  things  as  thefe,  why  fliou*d  fpecifics  be  haftily  con- 
demn'd,  which,  tho*  they  operate  infenfibly ,  come  recommended  by  the  expé- 
rience of  fober  and  crédible  perfons  ?  That  an  inconfiderable  quantity  of  matter, 
once  anknitted  into  the  body,  may  give  a  new  and  unnatural  détermination  to 
thc  motion  of  the  btood,  an  akeration  ta  thc  texture,  either  of  that,  or  of  fome 
noWe  part,  and  as  a  little  léaven,.  ferment  the  whole  lump  j  appears  from  the  ef* 
feds  of  ]^îfons,  which-armot  produced  by  thofe  the  phyficians  call  manifeft 
qualkîesi  Moft wrkersupon  poifons,  indecd,  fuppofingmen  wou'd rather believe 
than  repeat  thcir  cxpcriments,  hâve  deliver'd  many  things^  more  ftrange  than 
tniej  yet  thc  known  effeéls  ofalittle  opium,  or  arfènîc,  thefcarce  difcemîble 
virus  emitted  by  the  viper,  and  the  fmaH  quantity  of  the  faliva  of  a  mad  dog, 
kfe  dian  Kalfà  gram  whereof  wîll  deftroy  an  ox,  abundantly  iltuftrate  and  con- 
firm  ail  wc  hâve  delîver*d,  upon  thc  head  of  fpecifics.  And  that  a  morbid  bo- 
dy may  be,  fometimes,.cured  with  as  fmall  a  matter  as  wou'd  diforder  a  found 
onc,  is  manifeft  from  that  experiment,  common  in  Italy  and  elfewhere,of  cur- 
ing  thc  vaenomous  bitc  of  a  fcorpion,  by  anointing  the  tumid  part  with  com- 
mon Oîl,.whercinliyc  fcorpîons  hâve  been  fteep'd.    Fifo  tells  us,  that  he  faw 
anhuge  over-grow^i  toad,.fwell'd  with  poifon,  anddefperately  venomous,  that 
was  prefently  kilPd,  by  a  Bra%ilian,on\y  with  dropping  on  his  back^  the  juice 
of  the  plant  Nbanby.  He  farther  déclares,  that.  an  infufion  of  the  rocAjoborandi 
refcu'd,.  to  his  knowledge,  many  from  imminent  death,  who  had  eaten  feveral 
forts  of  poifon  ;:and  tliis,  after  the  whole  tribe  of  £irr^^^ii;i  alexipharttiics  had 
provcdunfuccefsfuh  ft  may  hère  be  objedcd,  that  nïy  inftances  only  rcach  to 
poifons,  and  their- antidotes,-  not  to  difeafes,  and  their  fpecifics^  I  anfwer,  firft, 
that  phyficians  treat  thele  as  diftempers,  and  that  they ,really-,  are  fo  ;  but  heîgh- 
ten*d  by  a  virulent  malignity,  which  is  not  eafily  diftinguilhable  from  them  ;  as 
appears  by  thc  freouent  dilputes  of  phyficians,  whether  or  no  their  patients  died 
of  poifon.  Someot  the  jBrèa2i7/jï»j,  indeed,  according  to  Pifo^  are  fo  dextrous  in 
mixing their  poifons,  as  to  preventthe  pcmiciousefFcâîS  thereof,for  along  trmc, 
aftcr  âey  are  taken:  but  then,  their  quantity  is  fo  fmall,  in  comparifon  of  the 
morbificmattcr  of  fiu-feits,x)r  other  fimilar  difcafes,  their  fymptomsib  dreadftd, 
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ajod  coftfequeAces  fo^eftruâive,  tbat  the  cure  hereof  beft  fenres  to  fhew  how 
powerfaUy  natuçe  tnay  be  aifiiled  by  remédies,  whofe  opération  is  infenûble. 
Secondly,  there  are  many  paffages  in  the  preccding  difcourfe,  as,  particularly, 
where  mention  is  made  of  the  cure  of  agues,  the  rickets,  and  the  king*s-cvîl, 
which  fhew,  that  common  difeafes,  alfo,  are  curable  by  fpecifics. 
Kenv  remédies      But  fuppofe,  fay  you,  a  recommendcd  fpecific  (hou'd  apptrar  not  only  anable 
*°^j\^'^^f   . ,  to  cure,  but  likely  to  augment  the  difcafe  ?  Why  then,  we  rauft  confider,  *tis 
Ifies^ja've       bctter  for  the  patient  to  be  curcd  by  ralh and  imprudent  means,  than  bc  fufler'd 
/ai/ed.  to  die  according  to  art  j  and  that  the  phyfKian,  who  lofes  his  patient,  ^fter  hav- 

ing  long  ilruggled  to  fa ve  him,  defervcs  more  commendation  than  he  who  fhou'd 
chance  to  cure  one  by  an  irrational  method.  The  phyfician  oughf,  therefore,  to 
be  wcU  fatisfied  of  the  ground  he  goes  on,  before  he  ventures  upon  fuch  a  rc- 
inedy,  efpecially,  if  he  has  not  tried  the  more  ordinary  aïKl  unfufpeéled  means, 
and  found  them  ineffeâual  ;  for  'tis  not  one  lucky  cure  that  wîU  recommend  a 
remedy  to  a  wary  phyfician,  when  the  dangerous  quality  thereof fcems  obvious, 
^nd  its  virtues  are  only  known  by  report.  But  then,  if  a  phyfician  be  well 
afTured  pf  the  effiçacy  of  fuch  a  remedy,  by  a  variety  of  trials,  he  may,  furely, 
without  raflxncfs,  make  ufe  of  it,  at  leafl,  where  ordinary  medicines  hâve  failcd. 
Many  reafons  might  be  produced  to  enforce  this  pradice.  And,  firfl,  the 
true  nature  andcaufes  offeveral  difeafes,  are  more  unknown  to  phyficiaiis,  than 
is  generally  thôught  j  nor  is  theparticular  method  of  cure,  thereon  depending, 
more  fèttled  among  them.  The  generality  of  pliyficians,  I  fear,  are  guided  by 
narrow  fcholaflic  principles,  not  by  nature  :  nor  hâve  they,  once,  well  enumera- 
ted  and  diftinguifh'd  the  feveral  aflignable  caufes  for  the  phenomena  of  difeafes  i 
or  told  us,  by  how  many  différent  ways  they,  and  their  Tymptoms,  may  be  re- 
moved.  If  this  were  analytically  and  carefully  done,  I  doubt  not  but  men's 
knowledge  in  phyfic,  would  be  more  extenfive,  and  effeâual,  than  it  is  at 
prefent  ;  and  we  fhould,  then,  find  many  probable  and  promifing  methods  of 
cure,  which  are  now  overlook*d.  A  phyfician,  indeed,  is,  in  a  due  fenfe,  the 
fervant  of  nature  -,  y  et,  fuch  kind  of  expreffions,  I  fufpeét,  has  hinder'd  the  ad- 
vancemeot  of  phyfic,  by  diverting  the  minds  of  men  from  thinking  of  thofc 
methods,  which,  by  powerfully  altering  the  human  machine,  reftifying  the  mo- 
tion and  texture  of  it's  parts,  and  accuftoming  it  to  proper  courfes  of  the  blood 
and  juices,  and  time  and  methods  of  évacuation,  might  prevent,  or  cure  fbme 
itubborn  difeafes,  more  happily  than  the  vulgar  nfieans.  And,  till  men  hâve 
a  better  knowledge  in  the  principles  of  natural  philofophy,  we  muft  not  ex- 
peft  a  more  perfeS  and  comprebenfive  theory  of  phyfic.  That  the  prefent  prac- 
tice  often  proceeds  upon  a  talfe  foundation,  might  be  {hewn  in  abundance  of 
inftances  ;  but  I  fhall  mention,  at  prefent,  only  the  laft  I  met  with.  An  int>* 
mate  acquaintance  of  mine,  having  been  many  months  troubled  with  a  diffi- 
culty  of  breathing,  was  unfuccefsfuUy  treat^d  for  it,  by  fome  very  eminenc  phy- 
ficians  ;  till,  at  length,  fufpeéting  'twas  notthelungs,  but  the  nerves  of  the  ad- 
jacent parts,  that  were  aifeâed,  our  volatile  fait  wasgiven,  which,  quickly,  re- 
lieved  him,  and  he  was,  afterwards  convinced,  that  the  lungs  were  not  in  fault. 
As  the  common  method,  in  fhort,  with  the  théories  founded  thereon,  is,  in 
many  cafés,  fo  difputabk,  that  the  fuccefs  of  a  remedy  feems  to  be  more  pro- 


Digitized  by 


Google 


7$è  T^fidnefs  éfPMUofùpby.  ^7 

baUe,  thrâ  theTCCcîv*d^nc*ibri  ôf  fotttedîfeafes  -,  i't  weré  nbf  amîfr,  îFwécoh- 
Mcr'd  the  ikying  of  thc  old  efttpîrics  in  Celjiis  .  **  We  don't  fay^  that  a  phyfi- 
**  cân  IhouM  aâr,  withoUt  realbn  >  of,  that  ànirratrôhal  créature  can  pràiflifc 
*'  pbjfic  :  but  tbatconjeûttfal  hypothéfes^  'abdiitbbfcuft  tliîngs,  bélohg  not  tô 
**  it  :  far thcqueftÎDil  is  ndt^'Whàt  caufe^,  but  what  cùrè^,  a  diftempèr."  And, 
s&  tbe  propcr  method  h  tiot  agreed  updA^  In  thé  fchool^;  fo  mahy,  who  are 
pcrfcâ  ftrangèrs  ti  thcttt,  by  means  of  fpeçifics,  their  own  expérience,  and 
commofi fenfe^perform confidcrable cures.  Pifogiycs the foUôwîng teftimony 
of  cfae  itcteiiy  urûeAtn*d  Braisitian  ertipirics.  "  Thé  more  elderly,  and  expe- 
"  ricHc'd,  anlongtbem,  '?  fays  hc  '' àrt,€Xellefitly,  fkiU*d  in  botany,  ahd  pHar- 
***  maqr  ;  by  which  means,  they  eafilv  prépare  ail  kinds  of  remédies  from  what 
**  thcyfindinthewobcki  ahdthéfctncyapplybô^hdxternally,ahdintcyn^^  /\[  \,., 
'*  but^pecîaUyîndiftempcrsoccafioft*dbypoïfon,  withfogreatfagidtyithat  ^ 
^*  ic  is  ufer  falling  into  their  hands,  than  into  the  handj  6f  bùr  raw  phyficians. 
**  who  arc^  peq>etually,  boafting  of  their  educatioi^,  and  fecrets.**  ; 

A  phyfician,  who  pradifed,  with  great  fUccefsVjin  23«Wf»VWMfffi'hew-^w3f 
vîolaïc  fevets  raged  ther^^  wheréof  lïiultituâês  èî^j  ariidt  VeïyTefw  rçcbvfei^d  ; 
hapçîly  hit  opon  à  method  that  prored  very  profpefous  ;  whereoFhe  gave  We* 
tlie  toUowtng  account  by  Ictter  :  which  may,  përhaps^  affôrd  good  hints  towards 
the  cure  of  tome  othcr  îll-oonditionM  fc^rs, 

**  T  Haveemploy*d£»îr(?»nj,  fortheremavalof^^#^//w  Tmdinàmf;  in 
*^  X  apcrfondangeroufly  fick  ofaF(f*r«P^/^f/>/>/ï^,Yadifi^ 
**  many,  hère,  forthcfetwelveorfourtcenmonths',)aaidfoundthatit  anfwer^d 
**  my  hopes,  in  three  or  four  hours  after  I  gave  it  in^  co«frrvcK)f  bbrage  flowers» 

"  I  havc  thought  of  a  method  of  curing  tl^ç  ^fprcfeidfeycr,  which  has»  not 
**  once  fail*d  me  -,  tho*  I  made  ufe  of  it  for  fixtetin  o{  cighteenTeveral  perfons  ; 
**  manyof which, would,  certainly,  havedied,  iftreated,afterthc\ifualmanner, 
**  in  this  café.  When  fir ft  I  corne  to  any  fick  of  this  difeafe,  if  I  find  them 
*'  coftivc,  (as,  gpnerally,  they  are,)  I  prefcribe  a  glyfter,  aiid^  altcr  that,  a  large 
"  blifteringplaifter,  betweenthefhouldersj  the  blifter  bcing  wellrais'd,  and 
**  carefuUy  dref$*d,  ftrippingofFthe  cuticula,  continuesTumiing  tilJ  die  fcvcr  vi 
•^  gone  off;  which  J^appcns,  moftcommonly,  in  ténor  twelvidays^  ifthey  havo 
*'  lïot  kept  up  too  long  with  it  j  for  then  we  cannot,  certainly,  fbretel  thà  time 
^*  ofthe  fever'sdeclination.  Porthe whole  time,  till  the  going  offof  thelcycr; 
**  I  prefcribe  emulfionsof  >fy.  Aronis.  Card.  Sened.  Citrij  totius^  &  Syr.  (Sra^ 
^l  nat^ujhy  cum  Aceto  \  lallow  of  orange,  and  butter-milk  poffets,  of  roafted 
'*  appks,  flummery,  or  any  .ojther  light,  and  cooling  thing,  they  call  for. 

'"  By  this  methcMd,  I  kcép  the  Gmus  Neruofum^  and  btain,  from  being  af^ 
**  fedcd,  and,  confexjtietttly,  fectire  my  patients  ;  for,  as  many.  as  I  hâte  dver 
"  known  of  thcm  die,  in  this  difeafe,  di^  of  a  diforder*  of  thofe  parts,  I  dô 
"  not  dcfcr  the  bliftering  plaiftcrsi  till  I  find  my  patients  dclirious,  léthargie^ 
"  convulfivc,  or  otherwife  affeûed  in  their  heads,  and  nerves  -,  finding,  by  thé 
''  expérience  of  others,  tbatj  the^i^  they,  moil  commonly  prove  ineficfhial,  be- 
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•  '  càufç  of  fomc  morbific  mattef  too  dçq^ly  lodg'd  in  thefc  parts.  '  I  do  not  pre— 

*  '  fcribe,except  upon  fomç  extraordinary  occarions^any  volatile  faits,  or  fpirics^ . 
*^  or  any  thing  too  apt  to  qukken  the  circulation  of  the  blood,  which  is  aveady 
^^  tQOgreat  ;having^expe|rimentaUy,  learn'd,thatby thefe^oftenus^d^^thebrain, 
•'  and  nerves,  become,  fop^er  than  ordinary,  afFeâed  rfor,  theydeeply  infi* 
''  nuatethem&lves,  and  drive,  withthem,  fome  morbific  mattermtothebndn^ 
^^  and  nerves.  I  findbleedingbad  y  being  generally  fatal.  If  I  doiibt  of-die  re- 
**  covery  of  any  of  my  patients,  in  this  difeafe,  'tis^  only,.  when  I  find  thcy- 
"  havc  becn  let  blood,  or  lain  for  eight  or  nine  days  before  I  corne  ta  tbem  ^ 
"  tho*  I  haye  recover*d  even  perfons  in  thofc  circutpftances^  " 

MèdiciMt^af-  Secondry,.therearenianymedicrnesendow'dwithaquaIîty,apttocncrcaletlre 
Jt^^^i^fr,  difeafe  whereinthey  are  prefcribed,  whofcufe  is  yet  approvedof  by  themc^judi- 
méty  wreit,  *  ciomphyficians,,becauiêthey pofTefsotherswhichproduœfupcTiorgoodeffeâ^ 
Thus,  in  a  inaIignantfevçf:,,^#fffV^-/r^tfr/^vand  other  hotfudorxfics^areorder*c^. 
fince  they  relievc  the  pçitient  more,,  by  fomc  other  means,»than  an  encreafe  of 
beat,  jforafesyfonvcanprejujdicehîm.  £^/Â»/yfof thefpafmus,  whicbheredconr 
endemial  ia  ^e  Èaft-  Indies^  com  mçnds  the  ufe  oiSuerceiatih  Laudanum^  of  Pbi^ 
Z^;f/i<0i,and,particularly,of  an  extraâof  opium,  and  fafiVon  ;'and,to  prevent^smy* 
préjudice  ag^inft  the  ufe  hereof,  headds,.  that,.  '*-  an  unexperienmipraftitioner 
♦'  mightyhere,  refufetoprefcribethefemedicines,  becaufeofthefuppofedbe-^ 
**  numbing  quality  of  theopiom  5:.  but  the  exceflive  heatof  thedimate,  "^fayshc,. 
^^  requires  it  ;  and,  befides,  we  find  it  the  only  cure,, in  this  café.  But,opiuni,in 
^  thcfc  parts,  is  fo  prepared,  that  it  rtiay,  flifely,  be  given  to  infants  ;  and;  thenv 
"  'tis  fb  iifeful,  Afcit,  tho'^  it  may  feem  ftirprizing,  we  can  do  nothingin^hot 
"  difeafes:^thoutit.  •'  Theufeofcold wateris, commonly, forbid inadropfy  ;. 
yet  the  Spûw  is  famed  for  curing  that  dîftcmper.  And,  F  ItnowTi  pcrfon  of 
great quality,  who^  in  acafe  compHcated  with  this,  in  a  great  degree,.  being 
thought  incurable  by  hcr  phyficiàn,  furprizingly  rccover'd  upon  drinkrng  the 
yraJxroiTunbridge.  So.hot  a  wood  as  guaiacum,.is,Ibelieve,general]y  thought 
a  dangeroui  medicine  in  a  phthifis  ;  yet  fbme  eminent  phyficians,  and,  particu- 
kirly  the  Sfanijhy  relate  wonderful  cures,.  perform*d  by  the  contihued^ufe  of  à 
decoâion  thereof,  in  de%erate  ukers  of  the  lungs.  And  a  very  learned  phy- 
ftctan  of  my  accquainmnce,  confirms  th»  to  me,  from  his  own  expérience, 
inrconfumptions.  Mercury^  is  thought  prejudicial  to  the  nerves,and%rain  -,  yet, 
«Mie  rflhe  happicft  phyficians  V  know;  owns;  that  he,. very  fucccfsfiilly,  dfes 
préparations  thereof  in  the  palfy,  and  fimilar  cafes.  And,  1  remember  a  gcntlc- 
woR;»an,  confinM  to  her  bed,  with  the  palfy  on  one  ffde^  upon  takingadofc  of 
^mercurial  préparation,  correébedwithgold,  whichlgavehcreminentphyfi- 
cian,ibr  tbat  purpofe,  tho*ie  only  purgeaher  gently,  was  cnablcd,  the  day  fol- 
lôwing,  to  walk  about  the  room; 

Thirdly*  many  things  that  feem,  when  fifft  purpoftd,  to  Bexontrary  to  rea^ 
fon,.are,.afterwards,^found  very  confiftent  thercwith.  There  arc,fomc  lûbftan- 
•çcs,  whkh,  tho*  they  appear  fimilar^^or  homogeneal,  arecndow'd  withdifFc-^ 
ient,.or  contrary,  qualities;.  as  we  fee,  not  only  from  a  chymical  analyfis  of 
•bodjcs  -,  b.m>  alfa^.whcrenafireis  appliçd.  Thus,Thubarb,  bcing.takcn  in  fub- 

ftance,. 


Digitized  by 


Google 


7be  Ufefuînefs  ofPbiiofophy.  ^  ^ 

ftance,  the  lùStile  part  thcreofproves  purgative,  aind  théterréftrîaj  aftrjngent 

Nay,  if  the  parts,  whîch  hâve  thc  leaft  Ihare  in  the  conftîtution  of  thç  wbote 

concrète,  happen  to  meet  with  a  body  difpolèd  to  receive  their  împreflions  ; 

'fis  very  poflible,  they  rnay  operate  more  ftrongly  thereon,  than  thofe  whereof 

rhc  eyc  jndges  it  altogether  to  confift.  And  this  1  havc  madc  ajppear,  by  fhew- 

ing,  that  fallct-oïl,  which  î^  thought  to  confîft  of  fat,  and  unâuous  partîclesi 

contaîns,  alfo,  fome  that  are  IKarp  and  corrolîve.  which,  happening  on  a  pro- 

pcr  fubjeft,  opçratc  more  powerfuUy  than  the^former.  For,  keeping  fome 

pureohve-oil,  a  fmall  tîme,  upon  filîngs  of  crude  copper,  in  a  gentle  heat,  the 

Houor  extraâcda  high  tindurc,  between  green  and  blue  ;  which,  therefore,  dif- 

ibWed  fome  part  of  the  copper  ;  as  farther  appears,  from  the  recoverablenefs 

of  the  meta]  eut  of  ît.  But  to  proceed  ;  an  îngenîous  chymift,  whom  I  advifed 

to  Uccd  fora  plcurify,  which  he  refufed  to  do,  cured  himfelf,  only by  Helmont^% 

hudanutn,  in  twoor  threc  days  :  and  by  this  means,  he,  alfo,  fince  that  time, 

cured  fome  others,  without  phlebotomy.     I  am  the  lefs  furprîz'd  hereat,  be-* 

caufe  I  hâve  found,  that,  opium,  duly  correéted,  is  a  great  relolver,  and,  fome- 

tîmes,  proves  fudorific  :  nay,  I,  once,  kncw  it  do  io^  when  other  mcdîcines,  of 

that  intention,  faiPd.    I  hâve  known  coughs  ftrangely  abated  by  a  very  faline 

medicine  ;  wherewith,  I,  in  a  few  hours,  relievM  a  child,  who  by  the  violenqt 

of  one,  fecm  ihreatcn'd  with  fpeedy  death  ;  and,  yet,  many  phyficians  con- 

demn  ail  fait  things,  in  thîs  café.  And,  from  the  vehemcntly  pungent  fpirît  of 

hmnan  Uood,  I  hâve  known,  notwithftanding  its  very  faline,  and  heating  qua- 

fity,  ftrangecfTeâs,  evenin  a  déplorable,  and  hereditary  confumption.  But, 

whât  iêems  more  fuiprizinK,  a  very  ancient  Caienijiy  cfteem'd  as  an  oracle^ 

efpedaOy  in  pulmonic  conmmptions,  which  were  common  in  his  country, 

Jiavinguièd  varions  means  to  cure  them,  both  in  himfelf  and  others,  confeffed, 

he  found  nothing  fo  effeâual  as  fulphur  melted,  and  mixed  with  amber,  and 

a  cephaltc  plant,  as  betony,  to  allay  thepungency  of  the  fulphur,  and  fo  fmoked 

Kkc  tobacco.  Thc  Iblphur,  however,was  fo  prédominant,  that  he  kept  a  fyrup 

in  readineis,  to  heaj  the  forenefs  it  might  occalion  in  the  mouth.    And,  with 

the  famé  remcdy,  a  very  curions  perfon  fdcmnly  afïiircd  me,  he  had  cured, 

many  confumptions,  particularly  once  in  a  lady,  whom,  even  in  health,  { 

Icncwtobeverylean.  Now,  phyficians,  generally,  fofbid  the  ufe  of  acids, 

when  thc  Iung$  are  ulcerated,  or  tender  *,  and,  yet,  the  fume  of  fulphur  is  what 

condeniès  into  that  highly  corrolive  liquor,  called  Okum  fulphur  is  per  €ampa^ 

nam^  which  will,  readily  diffolve  iron.  From  hence  ît  appears,  eîther,  that  thé 

flieory  of  confumptions  it  mifunderfteod  ;  or,  that  the  balfamic  quality  of 

thc  fiîlphureous  fteam,  is  great  cnough  to  prevent  the  ill  efFeéts  of  îts  acidity, 

The  dried  livers,  and  galls,  of  eels,  which  are,  ufually,  remarked  for  nothing 

hut  their  cnidity,  hâve,  if  we  crédit  iyif/«?^/,prevented  multitudes  ofwomen 

from  dying  of  a  hard  labour.     Panarola^  alfo  commends  them  for  thc  famé 

purpofe  ;  and,  [  knew  a  famous  empiric,  who  got  much  réputation,  and  mô-  ; 

ncy,  by  felling  this  as  a  fecret.     I  niy  fclf,  alfo,  gave  it  to  the  wife  of  an  îngc-  ' 

nious  phylicîan,  when  he,  and  the  midwivcsj  nad  almofl  delpait*d  «of  Jicr  5 

^nd,  as  fhe,  afterwards,  toldme,  each  dofe  made  her  throws,  which  before  had 

left  her,  retum  ;  and  that,  at  length,  fhe  was  deliver*d,  fhe  fcarce  knew  how. 

Sut,  I,  herç,  found  the  quantity  of  a  walnut  of  thç  powdçf)  which  is  double 

O  2         ^        '  •  to 
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to  that  of  Helimni^  pccçâTaiy  fpr  a  d^lje,  in  riienifti,  or  wfaite-wîaet  upon  air 
éippty  ftontiach.    '  '  '     *  .  ? 

Did  not  expérience  aflure  us  of  the  contrary,  obc  wou*d  think^  that,  to  fufFo- 
çate  fcorpions  în  oiî,  IhouM  make  ît  venomous  ;  which,  yet,  is  the  cure  of  their 

Ç)ifon  :  an  efFcû,  now  the  pbyiîcians  find  it  crue,  they  prétend  to  account  for.. 
he  flux  is  endemiaj  in  Irehndi  but^  confaltiog  ^  ancient  and  ex{>erienced 
^hyfiçian,  there,  côncerning  ît'^  cure  ;  he  afllired  me,  he  foun4  nocbingniore 
éffe^al^  than  freih  Htter,  i^i^lted»  purlfied,  and  given  in  a  Jai^  quantity  ;. 
which  fèems  more  apt  to  caufe,  than  cure,  that  diftemper.  And  another  an- 
cient phYfician,there,  afterwards,  greatly  commended  it  to  me,  in  the  famé  café* 
Sptttfics,  how      I  fhou  d  no  longer  infift  upon  the  recommendation  of  fpccifics,  did  Inot  find,. 
X;  mé^  ofe-  a£  erery  turn,  that  learned  men,  and^  efpecially,  a  fkmous  foreign  univerfity.  re- 
w/^  jc^  them,  for  not  knowing  the  manner  of  tîxeir  opération  ;  belicving  it  amo- 

lutely  improbable,that  a  medicine  which  muft  pafs  thro^^fcveral  digeftions,.and: 
circulate  with  the  blood^  fliouM  negleétfome,  and  befriendotherparts  of  thebo- 
dy.  To  this  objeftion  I  wou'd  ofFer  two  things.  And,  firft,  I  demand  of  thefe 
gendemen,  an  intelligible  ej^lanation  of  the  manner  wherein  the  common  mé- 
dicaments pperatcî  as  howrhubarb  purges  chol'er,  andJielleboremelancholy,  ra- 
ther  than  otner  humours  ;  hovr  ^mimonium  diapboreticum^  and  BezoaHicum  mi- 
nérale^ aftér  havinig  ^^^  endûrcd  the  firc,coq:ie  to  be  fiidorific  ;  how^  the  in- 
fufions  pf  Crocus  m^iallorum^  and  ^fs  of  ^ntimony,  tho*  they  havenomanifeil 
power  tp  vellicate  the  tongue  or  paIat,arcboth,  violently  emetic  andcatharticr 
and»  laftly,  hpw  mèrcuijr which,.  in  many  cafés,. is  given,  with  (àfety,  to  wo- 
men  in  labour,,  ^c^  bendes  haying  many  other  abltrufe,.  médicinal  qualities^ 
becotiieç  not  pnly  envjtiç.and  çathartic,  but  alfolàlivates?  For  Lnwft  oonfeis,- 
that  rrianyof  the  Yulgaroperatipns.of  common- drqgs  feem  not  to^me^  fatisfac- 
tprily  çœlàiri'd  by  phyucians,.  who  eVen  are  at  a  lofs,  in  accounting.for  the 
efTeAs  or  diuretics,  fudorifics,.  narcotics,^  and  many  other  familiar  medicines» 
which,  thofe  who  confîder them  only  fuperficially,,think  they  underftand,  Nay^ 
I  gr^i-tly.  queftion,.  whether  the  gçnerality  of  phyficians  can,  yet,  give  a  fatif- 
fettôry  xéz^o^  w.hj^  any  fort  of  medicine  purges  in  général.  BUt  he  who  wiir 
flfiewHjè  whçre  eithèrthç  Oatenifts  oxPtrtpàtetics  have,.clearly,.made  out  why 
rhubarb  purges  cholçr,  and  fena  phlegm^  erit  mibi  magnus  ApoUo  \  for  Icannot 
conceive  how  their  narrow  and.barren  principles  ftiou*ddo  it.  And  the  only 
reafon,  that  Ican  find^  whyphyfici^s,.  who  are  ignorant  of  mechanical  phi- 
Jpfpphy,  îhink  thcy.know  luch  things,  i3,  becaufe  they  neYer,^ttentivcly,  en- 
quired  aboujt  them.  •  Secondl'y,,  a  due  application  pf  mechanical  philoibphy 
will;.  perh^ps,  moreeafily  fhew,  at  leaft  in  général,  that  fpecifics  nuy  producc the 
«ffeâs  which  judicious  andexperienccd  men  havcafcribed  thercto^than  the  vul- 
gar  pri(iciples  can  acçount  for  the  moft  obvious  and  eafy  opérations  of  medi- 
cjQfs.  A^clthof  the  objeftion  urged  to  prove,  that  fpecifics cannot  afFedt  on- 
ly partiçulji.r  parts^.lies  eqjmlly  ftrong  agçtinft  poifons  proving  noxious  to  par- 
tiçular  parts  j.yet  expérience  demonftrates  that  thefe,  aftually,  proirc  hurtful 
to  fpme  p^rts,  without  equally, .if  at  ail,. offending others.  Thus  cantharides 
a(îe^  the  kidne)^  and  bladder  \  quick-filver,.thc  glands  in.the  throati  Slram- 
mqniumy  the  bj^ain  y  and  opium^^the  nerves^-and  animal  fpirits* 

]^.QW  if  the  bpdy»  33  we  hâve  made  ic  appear,.îs  amachifi/ev  ^^^  médecines 
oggrate  uponit  accordingly  ^^jK>tltiàngQ  ihereiiou*d  be-thereinlèvcralftrain^ 
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^i^ofdTâTerent  textures,  with,  perhaps,  local  fermenta  in  paitîcokr  parts  vancT, 
tlie  mais  of  blood,  continually  flowing  thro'  thcwhole^  that  a  medicine  ihoulcl 
beconvey'dfromoneparttoanother,bymeansthereof,  and,atlcngth,  arriveto 
tbc  parts  or  humours  which  their  textures,  the  ferment  abovemention'd,  or  fome 
bther  0iechanical  propcrties,  fitanddifpofetobcoperatedupon,therfeby.  Saline 
alid  taitareous  aliment,  whilft  circulating  in  the  mafs  of  blood,  may,  thereby^  bë 
dîlutedy  andkeptafunder,  ibasnottooffendanypart,  tillit  cornes  tobefecréted 
in  the  kidneys,  when,    by  its  pungency,  it  may  wound  the  ureters  and  tenv 
der  bladdersofthofeaffliétedwiththe  ftone:  and  upon  this  account,  perhapsy 
cantharîdesonlyaffeâthebladder.     Thus,  aifo,  a  fpecific  may  by  dilpofed  to 
diflblvc  in  the  body,and  either  preferve  or  acquire  a  proper  difpofîtion  for  the 
pores  of  the  kidneys,  fiver,  or  other  ftramer  ;  orits  particles  may  be  endow'd 
with  a  fi^re  and  motion  fit  for  adhering  ^to  thofe  of  the  peccant  matter; 
(which,  thro*  their  véhément  agitation,  or  other  oflFehfive  qualities,  diforder  the 
body,)  and,  by  altering  their  bulk  and  fhape,  give  them  new  and  innocent 
properties.  Another  fpecific  may  d  iflblve  the  grofs  and  flimy  matter  obftruâing 
the  veins  ;  as  I  hâve  obfervM  that  fpirit  ofhart'is'-hom,  which  powerfully  opens^ 
obfikruâions,  andrefolves  vifcid  phlegm,  inthelungs,  wiU,  alfo,^  diflblve,  tho*^ 
jnoreflowlyyfiowcrsoffulphur,jcrudecopper,6ff.  Itmay,  alfo,  obtundtheacid 
fpirit  that  caufes  coagulations  in  the  blood,  and  reftoring  this  to  its  fluidity  and  cir-^ 
cuIation,pFevent  formidable  difeafes  that  arife  from  it,when  fizy .  On  the  con trary, . 
the  minute  parts  of  fome  fpecifics  may  thicken  and  fix  the  toe  thin  and  fluid  parts  ôf 
aie  blood,  or  peccant  matter,  by  ailbciating  themfelves  therewith  ;  as  the  agile 
parts  of  purc^irit  of  wine  will  codgulate  wkb  diofe  of  reâiikd  fpirit  of  urine,, 
and  ai/b  with  another  liquor  I  make,  into  a  kind  of  foft,  biitfolid  âibftance.. 
Nor  k  it  hard  to  conceive,that  a  fpecific  fliou'd  w<>rk  upon  one  part  of  the  body,^. 
and  not  upon  another.  Wehave,  already,  inftancedinvinegar,  which  diflblves 
Ae  fhell,  and  leaves  the  skin  of  an  e^,  untouch'd  r  and  if  coral  be  thrown  iritô-^ 
common  rcûified  fpirit  of  tartar^^the  greater  partof  that  flttiri  will  retnain  un-- 
alter^d-,  but  acid  particles  will,  Jmmediatély,  incorporate  therewith,.  and  there- 
by  lofe  their  acidity:  andthiseffed,  côralhasbeenobfervcdtoprôducdinhumafi 
bodies,  theacid  humours  being,  perhapSy  brought,  by  the  blood,  înto^the  fto- 
mach  and  guts,-  whilft  that  remain'd  therein.     But,  in  other  cafés,  the  opéra- 
tions of  remédies  may.  be  more  fudden,  by  diffuiing  tkemielves,.-  at  once,- 
thro*  the  mafe  of  blood,^  and  affociating  with,,  and  dcftroying,  the  acid  par- 
ticJcs.    Thus,  fpirit  of  urine,  put  to  thatof  tartar,  only  coagulâtes  with;-  and 
afFeds,  theacid  therein  contain'd  j  whilft  the Ipirituous,  anaphlcgmaticpart^ 
remain  as.they  were.     And,,  furely,.  if  fome  cathartics  purge  eleftively,.as^ 
eur  opponents  affert,and  fome  antidotes  are  adapted  to  fome  poifons,  as  expé- 
rience manifeftsr  fpecifics  maybe  aIlow'd,toa6l  aftcr  the  famé  peculiarmanner; 

More  examples,,  of  the  eflîcacy  of  fpecifics,m%ht  be  hère  produced,  burthsefë^t^^ -yy^;^ 
may  fuffice  at  prefent  $  efpecially  >-  if  we  confider,.that  a»phyiic  owes  its  ersghiî  WfrrveahU  4 
expérience,  fo  thofe  who  praûiîe  it,  muft  enlarge  and  reftify  their principlesby#A;fmr»tff. 
the  new  dilcoverics  that  are  made,  either  in  art  or  nature.    The  old  emprrics, 
as  wc  find  them  fpeak  in  that  excellent  préface  ofCelfus^  fully  exprefs  my  feri- 
ômcnts  on  this  hcad.  **  Thus,"  fay  they^  "  phyfiogaiû'd  ground,  by  oblcrving, 

^  &om< 
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-^  from  thc  rccovery  oFfomc,  and  the  death  of  othcrs,  what  was  Cdutary,  and 
**  whatwasnoxious;and,  after remédies  wercfound,  mcn  beganto  atgue  abouc 
-*'  them  ;  for  phyfic  was  not  the  invention  of  reafon/*  And  to  this  purpoft 
^rî^^//^excellcntlyfays,  ^wherethefaft  isplain,  tho*  it  appear  improbable, 
^'  we  ihou'd  not  rejeâ  it;  butcnquirc  intothecaufe  thereof  "  •Tis  true,  credu- 
lity  is  of  very  pernicious  confequence  in  a  phyfician;  yet  the  world  ïs  littlc 
obliged  to  thofe  who,  rigidly,  confine  the  opérations  of  nature  to  their  own 
narrowlimits;  withoutallowing,  eîther  themlelves,  or  others,  to  try,  whethcr 
fuchthings  are  performable,  asthey  neverfawdone,  andtheircommonfchool- 
principlescannotaccountfor.  *Twou*d  hâve  feem'd  incredible,  afew  yearsa- 
go,  to  thofe  who  were  only  acquainted  with  vegetable  cathartics  and  emetics, 
thatacup,  made  of  a  fubftance,  ihfoluble  by  the  ftomach,  fhou'd,  without  any 
fenfible  diminution  ofitsweight,  communicate  aftrohe  cathartic,  andcmetic, 
quality  to  any  liquor  pour'd  therein;  and,  notwithftanding,  difcover  no  altéra- 
tion, eitherin  its  colour,  fcent,  or  taft,  yet,  aflight  préparation  of  ahtimony, 
with  falt-petre,  or,  fingly  melted  into  glafs,  will  do  this.  And  thus,  aifo,  which 
feems  more  furprizing,  the  common  Crocus  metallorum  is  faid,  in  a  fmall  quan* 
tity,  to  renderwine  as  ftrongly  emetic,  as  if  agreaterhadbcenAerein  infufed. 
That  a  fixed  ftone^  capable  of  fuftaining  the  heat  of  a  reverberatory  firc,  being 
taken  in  the  quantity  of  abouc  half  a  dram,  and  continued  for  fome  days, 
fhou'd  confolioate  broken  bones,  might  feem  tmpoflible,  were  it  not  weil 
known,  that  the  Lapis  offifragus^oc^  rather,  Ofteocollay  as  'tis  defervcdly  call'd, 
has  this  property .  ^uer^etan  relates  fuch  wonderful  cures  done  by  it,  ufed  both 
ihternally,  and  extemally,  in  fradures,  without  the  ufual  fymptoms,  and  in 
four  or  fîve  days  time,  that,  he  telk  us,  it  might  feem  incredible,  had  not 
other  proper  perfons  beheld  the  famé,  as  well  as  himfelf  i  and  well  tïiight  hç 
fay  thus,  lince,  as  chirurgeons  obfervc,  nature  is,  ufually,  forty  days  in  form- 
îng  a  callus  in  thc  bones.  Mattbiolusy  Fabricius  Hildanus^  and  Sennertus^  alfo, 
confirm  this  great  virtue  of  the  famé  médicament;  and  the  latter  tells  us,  that, 
**  in  youth,  and  a  good  habit,  it  caufes  thc  callus  to  grow  too  faft,  for  which 
•'  reafon,  fays  hc,  itfhôuM,  only,  bc  ufed  in  grown  perfons,  and  not  too  free- 
*'  ly."  And,  that  this  caution  is  juft,  ï  was,  lately,  convinced,  by  a  leamed 
phyfurian,  who  had  ftudied  the  nature  of  the  ftone,  and  told  me,  that  his  mo- 
ther,  having  formerly  hroke  hcr  leg,  fuddenly  occafion'd  an  exorbitant  callus, 
by  taking  too  much  of  it.  He,  who,  bcfore  the  falivating  property  of  mercu- 
ry  was  diico^er^d,  Ifaould  havc  told  fuch  phyficians  as  our  opponents,  that,  be- 
fides  the  ufual  ways  of  évacuation,  therc  was  a  fort  of  remedy,  which,  ope- 
rating  by  the  falivai  glands,  cured  diftempers,  that  were  incurable  by  ordinary 
means,  wou'd,  I  queition  not,  hâve  been  laugh'd  at  5  yet  this  property  is,  now, 
indifputable,  and  has  proved  fo  fuccefsful,  in  venereal  diftempers,  that  I  wonder 
thofe  who  fcruplc  not  to  ufc  rough  methods  of  cure,  havc  not,  yet  applied  it 
inulcersof  the  Kidneys,confumptions,palfies,  fcff.*  wherein,  1  am  indin'd  to 


*  This  hasyof  late  been»  abundantly,  perferniM 
in  France^  where  they  frédy  ufe  the  mercurial 
frîâions  in  fuch  cafés,  and  with  great  fuccefs.  But 
an  exaâ  hiftory  of  the  cuies^  penbrmM  by  mer- 
coiy^  applied  in  this  manncr,  having  never  been 


pablilh*d,  the  Englijb  are  morefhy  of  ît  thas,per'<^ 
haps,  th^  ocheiwife  wou'd  be.  Howevcr,  we  can 
produce  inibinces,  among  ourAdves,  of  vcry  ftub- 
00m  and  radicated  cafés, which  hâve  given  wavto 
mercurial  onâionsywhen  other  remédies  had  ftiled . 

think. 
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tfdnk,  it  might  prove  as  eflfééhial;  efpecially,  if  thetormenting  fymptoms  ^ 
die  ialivatjon^  which  are  fcarce  fupportable,  could  be  preventcd.     And,  if 
Bimury  bc  dexcroufly  precipîtated,  by  a  long  and  compétent  digeftion,  with 
a  due  proportion  of  reânM  gpldy  expérience  has  inform'd  me,  that  it  fali  vate.s  - 
with  much  moreeafe  to  the  patient,  than  the  commonmercurial  préparations  *\^ 
Befides,.  I  am  inclin'd  to  believe,  from  trials,  which  I  hâve  procur'd  experien- 
ced  phyficians  tamake,  both  in  yenerealy  and  other,  diftempers,  that  medi- 
cines,  wherctn  the  qujtk-filver  is  well  correfted  by  gold,  may  hâve  extraordi- 
naryeffëâs.     Icannot,  hère,,  omit  an  uncommon  cure,  perrorm*d  with  mer- 
Qiry,  related  to  roe„  by  the  cbymift  ta  the  king  oï France.  A  perfon  of  quality , 
Moniëignior  de  FatteviUer  who  commanded  a  Frencb  resiment  oïSwifs^  had  a 
▼iaientoktempcr  in  hifrey^s,  which^  notwithftanding  mt  utmoft  endeavours, . 
bochof  phyficianfi  andchirurgeons,.grew,  in  afew  months,  to  a  total  blindnefsv 
inthisfcate  he  continued  formany  years,  *till  hearing  of  a  famous  empiric, 
Àdriam  Gla£nmker^  who  perform^d  ftrange  cures,  with' a  certain  powder  ;   the 
colonel  wentto him^ ancCrcfolving to underg» the tormentof  his method,  the 
empiric  undertook  him,  and  order'd  about  a  grain  of  bis  mercurial  powder,  a 
kindofturbith,n}adebyprecipitatingquick-filverwithoilof vitriol,  iâc.  tobe 
&uflMupeacb<noftri],  which,.  immediately,  operated  in  a  violent  manner,  by~ 
vomityftooi,  fweat,  urine,  falivation,  andthelachrymalghnds,  fortwelve- 
hourstogether;  cauTingr  alfo,,his  head  to^fwellgreatly;  but  within  three  or 
fiûur  da;ys  after  this  (ingle  dofc  had  done  working,.  the  patient  began  tore-- 
cover  hisfig^t  ;  and,  in  a  foFtnight's^tîme,  faw  better  than  ever,.  or,  than  mem. 
ufually  da    The  colonel  purchafed  the  receiptof  the  powder,  and  prefented^ 
it  to  Mon£  Benoejir  achîrurgeon,.  who  cured  him  of  a  broken  thigh,  when 
ochers  were  proceedîng^to  amputation  ;  and  he,  by  ufing  ity.iA  the  famé  man- 
oer,  cured  a  gpndewoman  of  a  cancer  in  her  breaib. 

It  will  appear  ftrange  to  ibmeperibns^  that,  in  this  wfaole  difcourfe,  tlayç  notVni'verfa^ 

once  touch^d  upon  univerfal  remédies  :  the  reaibn  is,  I  am  not  well  fatisfiêd^a-  nmdUs. 

bout  their  poffîbility.     Yet,  methinks,  we  confine  our  thoughcs  too  much,  if 

wc  don*t  txpc&y  that  a.generous  medicine  Ihould  cure  more  than  one  kind  of 

^eafe.    The  theory  of  diftempers  is  not,  yet,  fo  accurate  and  certain,  that  we 

Ihoold  nc^eâ  the  manifeft,  orpromifing  virtues  of  noble  remédies,  ^  where  we- 

cannot  reconcile  them  thereto.    A  tpanflîîtion  of  the  morbific  matter,  from  one> 

part  to anocher,  freqtiently.  occafions  différent  diiordenv  Thus  I  hâve  obferv'd^ 

the  Giuie  of. a  cough»  removed  from  the  lungi  to  the  brain,has  produœd  afud-- 

den decay of memory,.and the reafoning faculty,  togetherwi'dia partial palfy^ 

Itfeems  probable,,  therefore,,  thatamedicine,  endow*dwithproperqualities,^ 

may  operate  upon  the  morbific  matter„whercver  it  con  meet  therewith^  and  fo» 

efièâ  a  cure.     It,  alfo^  iirequendy  happens,  that  difeafes^  to  appearance, .  of  a- 


•  To  obtaîn  the  fiill  virtue  of  mcrcury,  wlth- 
oot  raifiiig  a  iâlivacion,  wcre  a  verf  defirable 
tktng.  This  is  attempted  by  iboie^pKyficiaos, 
:Bd,  partîciilarly^  by  thofe  of  Montpellier  y  in 
thcwayoffHAions^  which  they  apply,  at  fuch 
^iCaoces  of  time»   as  to  prerent  thé  rife  of  a 


flax  at  the  mouth.  ,  The  chancellor  of  that  uni- 
verihy.  M,  Chichàpeau^  haspablifliM  athcfis' 
upon  thefubjcft;  w^ereiii  he,  eamefUy»  rccbm- 
mends  tke  praâice,  and  produces  fomt  inftan*- 
CCS  of  it'fc  good  effc^^,  from  his  own  expcri-- 
cncc. 
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qaîtccontrary  nattire,  pMceedfrqm^thc fhmc  caufe,  difFercntly  cm!tartli:ariced*^ 
or  that  various  d-Meafes,  which  fecm  original;  are  ônlyfymptomatÎG.    Thus  a 
dropfy*  and  a  flow  fcvcr,  feem  oppofites  ;  y  et  an  expert  phyfician  knows  they^ 
may,  both,  proceed  from  the  famé  caufe,  and»liave  the  famé  cure.  Art  ignorant 
phyfîcianwould  thjnk  the  numerous. fymptoms  in hyfftericai  wornen,  original 
diftempersi  and  they  have,often  been,unfuccefsfully,treatedaccordingly;  wHen 
utérine  medicines  would  aUay  them,  ail  at  once.     I  lately  knew  a  praftitioner, 
who  ufed  the  iàme  volatile  fait  in  dropfies,  and  original  fevers;  and  a  prep^- 
tion  of  hart's-horn,  npt  much  unlike  it,  has,  by  tne,  been  found  equally  fervîcc- 
able  in  primary  coughs  and  fever$»  And  We  KaTC,  already,  enumeratcd  various 
remédies^  which  prove  cffcôual  agafnlbdifeafesjudgM^from  the  comTnôrf  theory, 
to  be oppofitesi  not  hère  to  mention  my  own  obfervationson  Helmni*s  Lau-- 
danum^  my  Eus  VeneriSy  and  the  lady  Kmi^s  powder.     Many  diftempcrs  that 
appear  of  contrary  natures,  are,  if  we  may  crédit  Henricus  ah  Heer^  yearly  air*d 
by  the  Sfaw^'^zx.tx\  and  of  thefc  he  gives  us  a' long  détail.     But  after  having 
exprefly  afferted  thefc  waters  to  hâve  the  virtues,  both  of  hot  ànd  cold  mi- 
nerais, and  that  the  famé,  as  well  as  différent  patients,  are,  accordîngly, 
cured,  both  of  cold  and' bot  dîfeafes-,  he  gives  an  inftance  to  confirm  it, 
**  Thefe  waters,"  fays  he,  '♦  among  their  other  good  effeéts,  are  excellent  to 
**  bring  down  the  menfes,  as  I  hâve,  a  thoufand  times,  experienced  ;  and; 
*'  yet,  they  reftrain  them,  when  violent,  better  than  any  medicine  whatfo- 
**  ever."    And  I,  lately  faw,  at  Tunbridgij  fomcthing  that  feems  to  counte- 
nance  what  tbis  experienced  author  dclivers  of  the  Spaw.    Thus,  then,  we  fec, 
one  potentremedy  may  cure  feveral,  fuppofed,  contrary  difeafes.    And  it  de- 
fcrves  to  bc  farther  obferv*d,  that  when  the  receiv*d  praftice  fails,  the  tired  and 
defpondent phyfician  fends  his  patient  to  the  wells,  in  hopes  that  a  remedy,pre- 
pared  by  nature,  may  do  more  than  thofe  prepared  by  art.    This  obfervation, 
being  well  confider'd,  together  with  the  poflibility  there  Is  that  art  may  melîo- 
rate  and  improve  m<^  remédies,  afForded  by  nature,  one  mîght  dare  to  hope, 
that  medicines  of  greater  efficacy,  may  be  prepared,  and  applied  to  more  cafés, 
than  thôfe  who  admire  the  common,  arbitrary  theory  of  difeafes,  and  judge  of 
remédies  by  what  is  fold  in  apothecaries-fhops,  expeft.     My  defign,  howevcr, 
îs  not  to  fubvert  thofe  principles  of  the  methodus  medendi^  wherein  ail  phyficians, 
unanimoufly,  agrée;  much  lefs  would Icountcnance  thofe  bold  empirics,  who, 
withouc  a  compétent  knowledge  in  anatomy^  botany,  and  the  hiftoryof  dif- 
eafes, think  receipts,  alone,  can  enable  them  to  cure  difeafes  which  they  don't 
underiland.     No,  through  the  yrhole  of  this  difcourfe,  without,  percmptorily 
afièrtingany  thing,  I  hâve  barelyreprefented  my  notions,  as  defcrving  an  im- 
partial confideration  ;  fo  that,  in  cale  they  are  rejeâed,  it  may  not  be,  beforc 
the  things  hâve  had  a  fair  trial  and  examination  ;  but  that,  if  they  happen  to  be' 
approved,  they  may  fcrve  as  inftanccs  of  the  ufefulncfs  of  natural  philofopbv 
tb  phyûc:  and  if  any  thing  I  hâve  faid,  may  conduce  to  that  end,  I  ihall, 
think  my  time  well  fpent  in  this  ftudy.     Man  is  fo  noble  a  créature,  and: 
his  health  fo  requifite  to  his  well  being,  and  the  difchargc  of  his  feveral  duf 
ties,  that  I  wondêr  not  the  heathens  afcribed  the  art  of  healing  to  thé  gods». 
i^nd  advanced  it*s  happy  profeflbrs  among  them.     The  principal  end»  for 
^  which  I  ftudy  chymiftry,  is  to  relievefome  knguilhingpatieiKs  the  more  ^Jily 
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From  tfietr  ficknefs  ;  for,  certaînîy,  our  common  remédies  are  l^ery  îneffedual  ; 
ndt  to  mention  thc  fatigue  thcy  occafion  in  taking.  We  daily  mcet  with 
too  many,  who,  Kke  the  woman  în  thé  gofpel,  hâve  *«  fuffcr^d  many  thfngj 
•<  of  many  phyfîdans,  "  and  Ipent  their  whole  fubftancc  upon  them,  without 
beÎBg  ever  thc  bctter,  but  rathcr  worfe  \  for  which  reafon,  1  efteem  thc  in- 
venting  and  divulging  ufefiil  thîngs  in  phyfic»  and  the  recommcnding  of  good 
remédies,  among  thc  moft  extenm^e  afts  of  charity,  whercby  a  man  bccomes* 
Tcally,  niore  Icnriceable  to  the  world,  than  by  building  an  hofpital.  What 
numbers  hâve  owed  their  heaith  to  mercury;  and^  confequently,  how  tnany 
more  perfona^re  obliged  to  Carpus^  or  whocvcr  dîfcover*d  it*s  ufe^  than  hâve 
recovcrM  in  thc  largcft  hofpita],  în  thc  world  ? 

I  am  fcnfible,  indeed^  'tis  reputcd  more  fafliionablc,  in  youiig  gentlemen,  to 
g^  jnto  the  army,  and  to  kill  their  fcllow  créatures,  than  to  cure  thcm  ;  and 
riiat  *tis  thought  a  fine  exercile  to  deftroy  the  noblcft  workmanfhip  of  nature  ; 
but  thc  charaâer  of  our  great  mafter  was  '*  that  he  went  about  doine  good, 
'^  healing  ail  manner  of  (icknefs,  and  ail  manner  of  difeafes  among  the  peo^ 
«^  pic  ;*•  which  is  an  cmployment  worrhy  cven  thc  noblcft  of  his  difciplcs. 


P  A  R  T    IIL 

Sèewing  tbè  advantages  of  natural  pUloft^hy  to 

humén  life. 
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IC  O  MÊ  now  to fhew  how  naturilly  philôfophy  contributes  to  affbrd  us  Naturalthih- 
the  ncccflârrc^  and  convenîencic*  of  lîfe  ;  whercby  oiir  ertipife  is  optend-/*'^  ^^^'Jj 
cd  abroad,  as  a  knowlcdge  in  phyfic,  fccures  us  at  home.  And,  mcthiots,  /^^f^^i^, 
it  appears  highly  probable,  that  good  naturalifts  may  grcatly  reform  tfadc, 
or  rtiTprôvc  it  ;  fince,  rn  gênerai,  it  dépends,  dnly.upbn  a  fmall  number  of 
particularproduftrôns  of  nature;  and^chiefly,  lies  în't^éhands  of  thc  illîte- 
rate.  '  tThiis  fbr  înftance,the  hufb^ndman's  fkîllcohfifts.în  the  knowlcdge  of|i 
few  plants  and  animais,  their  relation  tô  parfîcula'r  foîls*  and  management* 
witk  the  influence  of  the  celefHâl  bodiês' and  metéoVs  tnéreoi^;,  ail   Which 
fubjc^  fiill,  properly,  under  the  cognizance  of  a  naturaJift.   ,  He,.  therefore* 
who  has  attentivdy  confîder'd  thenature  of  génération,  nutrition  jj  and  accre,- 
tion^ 'bôth'in  plants^nd  abiniate,  andk'nows  hôw'tô  vary  an  uféfiil  exjperf- 
hîent,fo  açtbTeni^aj;^'rhe;fnconvênî^entit's,,6^  the  defeftsrKereof,  anà 

can,  dextroufl v,'a]fW;S^  ms'^waiind  d<!&ièrfobférVatiôn^  niay'djlrîvatejiufban- 
dry  to-as  mucn  -ach^tagea^  the'ordinafy  farmief  tills  his  land.  *  An  attéhfi'vc 
conlidcration  of  the  parts  that  conftitute  each  particular  trade,  would  Ihèw.  hpw 
theyall  dépend  upon  philôfophy,  and  mightbc  farther  improvéd.  T^us,  thp 
principal  parts  of  refinihg,  arc  a  knowlcdge  of  the  préparation  ofJiquajortis^ 
Vol.  l.  P  and 
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and  îts  opération  upon  filver,  copper,  and  gold,  with  rhe  mcanstopurgp  ir» 
that,  neither  gold  may  be  dtfTolv'd,  nor  filver  precipitatcd,  whcn  difiblyM 
thereby  ^  to  know  what  proportion  is  diflblvable  thcrein,  and  the  quantîty  of 
water,  necefTary  to  weaken  the  folution  \  how  long  copper-plates  fliould  lye  to 
precipitate  the  filver  itcontains;  howlead  iscolliquated  with,  and  what  pro- 
portion thereofis  requifite  tocarry  ofF^  the.bafer  metals  upon  the  teft;  how 
cupclsare  made,  and,  with  thefe,  lo  draw  ofFlead,  or  antimony,  from  filver» 
or  gold  -,  to  difcern  when  the  métal  is,  fufficiently,  refin*d  ;  and,  laftly,  to 
know  the  proper  proportion  of  gold,  and  lilver,  to  make  water-gold*.  This 
trade,  indeed,  is  underftood  by  few,  and  notfo  diffufive  and  complicatedatf 
hundreds  of  others  ;  yet,  if  they  ail  were  judicioufly  refolv'd  into  their  com- 
ponent  parts,  it  would,  doubdefs,  appear,  that  moft  of  them  are,  only,  corol- 
laries,  deduced  from  pârticular  obfervations  in  phiiofophy,  or  the  bore  ap- 
plication thereof,  to  the  ufes  of  human  life.  And,  if  fo,  'tis  very  probable» 
that  farther  difcoveries  in  the  nature  of  the  materials,  the  fubjeAs  of  trade^ 
and  a  knowledge  of  thclaws  they  obferve,  may  reform,  or  meliorate,  ievcral 
of  it's  Branches.  This,  too,  is  performable  by  odd  and  unfufpeâed  means  ; 
laKdirr.pro've'^^  ^^Ut,  pcrhaps,  thc  chymift*s  charcoal,  mayprove  an  excellent  équivalent 
fihu  by  means  formamifc  j  if  a-ytgctablc  fait,  as  probably  it  is,  be  the  caufe  of  rhe  lând*s  fer- 
ofchywifiry^  tility.  For,chymical  expcriments  may  difcover  the  nature  hereof,  and,  thcrc- 
igdiojiaiia^  by,  afford  ufcful  direftions  towards  the  melîoration  of  arable»  pafture»  and 
wood-Iand.  Fron^  thcexperiments  I,  myfelf,  hâve  made  upon  eacths,  di^ngs, 
and  feede,  whcreby»  I  found,  that  faits  aoounded  in  tlie  lîquors  they  yîelded  -, 
I  fee  reafonto  wîfli  this  inquiry  wfete  farther, profecuted,  towards  the  improvc- 
ment  of  huibandry.  Whoever  has  obferv'd  thofe  many  partîculars  in  this  art, 
which  caofed  Sir  Francis  Bofûntopronowïct  nitrcta  betnr lifrof  vegctablcs; 
and,  confiders  ;  how  land  is  improved  by  pigeon*s  dung,  which  imprég- 
nâtes it  with  falt-petre  ;  and,  îâHly,  khows,  that  moft  fat  eartbs,  defended 
from  the  fun  and  rain,  and  left  to  themfelvcs,  will,  foon,  abound  in  nkrous 
filt  i  whoever,  ï  fay,  confiders  thcfe  tlilrigis»  will,  perhaps»  believf  an  inquiry 
into  the  nature  of  falt-petre,  nny  be  of  great  ufe  m  farminç» 

I,  once,  caufcd  fonie  éarth  to  be  dugup,  from  undcr  a  pigeon-houfe,  and 
diftilling  it,  in  a  retort,  little,  or  no oîl>  but  a  confiderable  quaptity  pf  a  red- 
dilh  li^uor  came  oyer  ;  fo  far  uniike  fpirit  of  nitre,  that  it  greatly.  rdemblcd 
volatile  faits;  for;^  without  being  reftîficd,  ît  not  only  turnMfyru]^  crf" violets 
green,  aiid  precipitated  a  folution  of  fublimate»  inroa  milky  fubltance  ^  but 
there,  alfo,  -came  over,  thercwith,  into  the  lower  part  of  the  recciver,  adrv 
fait,  in  tafte  like  the  volatile  kind,  and  fo  far  an  alkali,  that  it  readily  hifled» 
and  caufed  an  ebuUition  in  an  acid  menftruum.  From  hence,  it  (èems,  wliicfa  is 
highly  remarkable,  that  a  (ait,  very  différent  from  acid,  nuy  by  the  opération 
of  the  earth  and  air,  be  fo  alter^d  as»  afterwards,  by  a.flight  management»  to 
afford  ialt-pctrç,  whofe  içîrit.  is  ftrpngly.  acid.  An4  dronping  Jqu^/oriis 
ûpon  pot-aihes,,  diflblv'd  ia»  little  fair  water»  'till  the  ebuliition  and  hiifing 

t 
*  For  afBtrticalar  accQUDt  of  tbis  art,  fcc  Pbîi^fifhUMl  Tram/aâicm^  N^  138.  p-  9$^-  and 
%é^z.  p.  1046 
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wcre  pericéUy  ceafed  ;  a«d,  having  filtredthis  liquor»  and  fet  it  ia  an  open 
velièl  coevaporate»  with  agentle  beat  ;  being,  in  two  or  three  days  time,  re- 
nxyrcd  to  a  cold  place,  it  afibrded  very  pure  cryftals  of  falt-petre. 

I  might  add»  that  the  Icnowledge  of  the  nature,  and  diftmétions  of  faline 

bodies,  may,  greatly,  affift,  to  mcw  the  différences  of  the  various  laltncfs 

that  îs  found  in  foils;  and  with  what  fort  each  plant,  or  feed,  is  moil  delight- 

éd.     By  thb  means,  many  traâs  of  land,  now  thought  barren,  for  want  of  a 

knowledge  hereof,  might  be  render'd  ufeful.     And  ground  may  be  made  to 

yield  much  better  crops,  than  ufual,  by  being,  {uccefliyely,  fown  with  a  pro- 

per  varïcty  of  feed,  agreeablë  to  the  nature  of  the  particùlar  fait,  at  prêtent, 

Vnherent  in  the  earth  ;  for,  by  the  abfence  of  one  kind  of  fait,  it  is  better  pre- 

pared  to  feed  thofe  plants  that  delight  in  another.    Andof  this,  the  hulband* 

men  hâve,  in  fotx^  meafure,  already  taken  notice  ;  as  appears  by  their  fowing 

rumeps,  in  gronods  too  remote  for  the  convenient  carriage  of  compoft,  to 

fcrve  for  manure,  and  fit  them  for  wheat.     And,  I  am  of  opinion,  that  any 

land,  except  ihere  fahd,  might,  without  much  culture,  be  made  fertile,  were 

we  bvft  well  acquainted*  with  the  foil,and  provided  of  the  various  forts  of  grain, 

that  nature  aifords,  in  différent  countries.     There  are  various  foîls,  both  in 

Englandj  and  elfcwhere,  left  quice  uncultivatcd,  wberein  fome  foreign  vege- 

tables  might  thrive  and  profper.    Many  large  traâs  of  fteep  and  craggy  land, 

ezpofed  to  the  fouthern  fun,  lye  wafte,  mfeveral  hot  countries,  where  grapes 

are  not  planted  ;  tho*  in  France^  If^fyy  and,  even  on  the  ÂlpSy  fuch  lands  are. 

tum'd  into  excellent  vineyards.    An  experienced  way  of  caufing  wheat  to 

grow,  and  profper,  even  m  clay,  where  nograin  had  thriven,  was  communi- 

cated  ro  me  by  a  perfon  who  had  ufed  it  r  and  the  art  confifted  in  fteeping  the 

feed,  for  a  determinM  time,  in  a  certain  exprels'd  oil  that  is  not  dear  ;  whence, 

^ris  probable,  that,  without  altering  the  ioil,  a  flight  change,  properly  made 

in  the  feed,  alone,  may  fo  fit  them,  for  each  other,  as  to  yield  a  large  in- 

creafe.     I  bave,  aifo,  feen,  in  a  coUeâion  of  rarities,  an  ear,  or  two,  ofcorn, 

not  much  unlike  our  common  wheat,  one  grain  whereof,  in  a  warm  oountry, 

from  whence  this  was  brought,  would  afiTord  fo  vaft  an  increafe,  that  the  pof- 

fcflbr  was,  almoft,  aihamed  to  déclare  ;  and,  I  am  more  afraid  to  repeat  it. 

An  £ff^/^  gentleman,  however,  afiur'd  me,  that  having  fown  fome  of  this 

*  corn,  in  land  of  his  own,  he  found  a  fingle  grain  to  produce  feveral  hun- 

dreds  ;  tho'  that  came  nothing  near  what  it  was  faid  to  do,  in  a  more  fuitable 

foil  and  climate.  Thelearned  Âcofta  affirms,  that,in  feveral  parts  oï  America^ 

where  the  European  wheat  will  not  profper,  the  Indian^  or  Virginian  fort, 

call'd,  al(b,  MaiZy  fucreeds  fo  well,  that  tho'  the  grain  be  large,  and  more 

than  one  clufter  pften  found  upon  one  ftalk  ;  yet,  in  a  fingle  clufter,  he  has 

cointed  f;nren  handred  grains.     He  adds,  'tis  not  unufual,  in  that  country,  to 

reap  three  hundred  times  the  quant ity  fown.     This,  iodeed,  feems,  a  iîttie 

incredible  ;  but  I,  myfelf,  hâve  found,  even  in  EuglanJ^  fuch  a  multitude 

of  grains,  in  one  of  the  vaft  number  of  ears,  produced  from  a  fingle  grain, 

that  I  am  indin'd  to  abfolve  jicofta  *. 


•  Forike  raiproyement  of  agriculcore,  tç^Phib/o^icalTratifaSlons,  No.  1 16.  g.  359.  No,  225 . 
F-f"-  No.  237.  p.  44. 
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In  fomc  Ekftem  countrks,  à  foit  of  rioe,  the  *hicf  food  of  ehe  natrvtn» 
thrives,  excellently,  upon  land  fo  watery,  that  the  pcifon  is  thcre  oblîged 
to  wade,  who  fows  ît.  Yet,  this  is  lefe  ftrange  tha»  what  Mârtînins  rcHs 
us,  as  a  praftice  in  fome  parts  of  China  -,  where  many  places,  that  lye,«all 
the  year,  under  watcr,  havc  fecd  fo  well  appropriatcd  to  them,  that,  tho*'" 
thrown  in  the  water,  as  baits  for  fifli,  it  Ihoots  up  in  it*s  proper  fcaibn,  ap- 
pears  on  the  flirface,  Irfce  a  verdant  field,  and  affords  a  plentîfil  crop. 

To  procecd.  Chymiftry  and  hydroftatics  may  help  to  difcovcr  the  kinds 
and  dcgrecs  of  faltnefs,  refiding  in  feveral  other  bodies,  the  huftandman  cm- 
ploys.  I,  myfeif,  "havc  made  furprizing  difcoverîes,  in  working  upon  fome 
forts  of  earth,  bychymiftry.  And,  as  in  particular,  the  fertility  of  maiitire, 
feemsto  depaid  upon  it's  felino-fulphureous  parts  ;  a  prafticàl  enquîry  inta 
the  différences  and  rarious  opérations  of  faits,  may,  probabty,  aflM:  to  dif- 
covcr various  kinds  of  compoft,  with  the  proper  manner,  whcrcia  to  nulti* 
ply,  compound,  and  apply  them. 

And,  thus,  not  only,  fire,  but  water,  t>y  means  of  the  enghres,  and  oon^ 
trîvftncesto  be  leamt  froKi  hydroftatics,  nlay^be  made  more  fcrviocable  to 
h^j&andry  than  ordinary.     M^rtinius  dfuf)el  os,  that,  in  onc  province  of 
China^  they  water  thcir  Tice-fields,  by  means  of  moveable  miHs,  placed,  as 
occafion  requircs,  upon  any  part  of  the  banks  of  a  river.  The  wheels,  hcrc» 
raife  the  water,  in  buckecs,  to  a  great  height,  above  the  furfece  of  the  river  5 
.  whenoe  'tis,  afterwards,  convey'd  to  the  deftinM  places,  in  proper  channels. 
•But,  the. art  of  levelling,  or  conduâing  wa£er  upon  the  ground,  may  b^ 
faisthcr,  fervkeable  in  this  csSt.     For:ibih,/osted  to  this  way  of  ciilcure,  are, 
tbcreby,  greatly  improveablc  ;  tho*  it  bc,  almoft  cntircly,  negleâed,  both 
in  Englandy  and  elfewhere.  '  Some  ground  of  mine,  by  beingfkilfiiUy  ovcr- 
fl.Vd,  hasdoubled  it^s  increafe>  And  I havc, alfo,  feena  wild  bc^iih place, 
turn'd,  by  a  perfon  of  quality,  into  a  good  dry  and  compaâ  ibil,  by,  barely, 
.  trcnching  and  ovcpfk>wing  it  eqaaily,  ûx  or  feven  timcs  in^  year,  between 
the  beginning  of  OSober^  and  the  mîddle  oiApril^  with  water  from  a  neigh- 
bouring  fpring,  that  isenrich'd  by  np  land-fioods,  and  roié  in  a  baricn  and 
uncultivated  place  ;  fo  that  this  ground  affbrded  hay,  in  fuch  plenty,  as  to 
become  worà  twenty  times  it*s  former  purchaiè.     Other  inftances,  ofthe 
like  improvement,  I  hâve  met  with,  from,  ikilfuUy,  overflowing  groonds 
with  coromon  watcr. 
,  -  »  I  muft  liere  obtenrtj  that  the  more  comprehenfive  any  trade  is,  the  more 
.  improvcments  it  wiU  admit  of  trom  philofophy  ;  becaufe,  depending  upon 
-many  naturel  productions  and  opérations,  there  muft  arife  many  particulars  to 
be  niteliorated,  or  reform'd,  either  in  the  manu&âure,  or  profeflion.   Thus 
icom,!  ic>huft>andry,  renders  aknowledge  of  the  whole  art  of.tillage  convcni* 
ent,  with  the  ways  toorder  cattle,  thedairy,  anorchard,  akitching^gardcn, 
wood,  flax,  hemp,  hops,  becs,  (àc.  and  the  particular  productions  of  fome  of 
thefe,  as  honcy,  cyder,  (^c.  are  capable  of  improvement,  and  require  Ikill 
to  manage.     In  the  variety  of  particulars,  therefore,  whercwith  thehuiband* 
man  deals,  there  muft  be  fome,  wherein  the  fuperior  knowledgc  and  expé- 
rience of  theiiatttFalift>  will  bc  fervicçable.    And>  as^neof  t^e  principal 
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parts  of  huibai^di^ -de^^nd^itippi)  ^eftivifig'  ^4itje .ir^tp  ,;diibdes,  land .  tbe 
fruits  of  thc  earth,  frofn  potraf^ai»  J  ,toDirjil  ptiâlofopKy  tnay  conduce  ito 
bodi  thde  ends.  He  ^tio  ç^  a^çelerace^  aod  dday  {:^atTefaâion  in  bodies, 
sny  ihcw  thie  hufbandman  l^ow  %o  pr^a;-ç  yarî^ty  ^f  jnAnyre^»  to  enrich.his 
groand  ^îth  the  peculiai::  kind  pf  falt^k  w^î^t^i  ;^nd^  4^fO,  fapw  to^Bcferv»  &- 
verni  feeds,  flowers,  and  fruits,  bq^xvd  their  n^tw^  4i)îa<i:oa. ,  Thiis  coany, 
by  mf  rcxommendatioti,  bave-  concinued  fruits,  as  qwR^cç^;.  for  inftance, 
çood,  almoft,  ail  theycar  round,  by  a  pickje  made,  only,  of  wajcer»  and  the 
refufe  of  quinces,  or  what  is  eafily  pbtainM  from  them  :  but  çherries,  I 
hâve  preferved  frclh  and  juicy  for  mpre  tban  ^ycar  :  ai>d  that  without  (ait, 
or  fugfur>  only  by  a  proper  fpirit  pf  w^ne,  well  imprcgnaced  withtbetînâuro 
it  drew  from  the  ikins  of  the  i&me  kiod  of  fri^t. 

Thcgrcat  advaj^tage  accruinçtochci>ir/^^,frptp  thc  beft  way  QfpicWïng 
herring^  and  to  ochers,  from  Xo  ordering  thc  '/leâi  pf  aoimab»  as  to.kise»' 
fwcet,  in  paiTing  from  Europe  to  the  E^fi-India^  and»  fpmetiinejs,  even  'tUl 
it  cornes  back  again  from  tbençe,  m^y  ihew  what  beneilit  hylbi^ndry  n\ighc 
reccive  from  dilcovering  mcapsfo  prcferve  the  produftipns  pf  the.earth  &  but^ 
çfpecially,  if  it  could  bc^içtendpdtofqiallwinei,  çydtr^|>eit7..^c.th4t;are^ 
commonly,  made  in  large .  quantîties  3  bpt.fopn  d<îcay.  4Ç  how^,  4nd  artï 
unfit  to  be  tranfported  jto  very  diftant  cowtri^s..  ,Thc  virtw  of  fi^r,  to 
fireng^henyinous  liquors, >nd render.themd)KabIei  and th€;methoax>f pre- 
fcrvmg  proit  variety  of  fruits,  aijd-  th«  jpicfiS  pf  ^m^  wif hoMt  the  hçlp  of 
fait,  or  any  ihâ^g  lharp,giv€  fomç;reàiQn.fOe3Q)eft,,tlwt  y^ry  différent  ways 
may  be  found  to  make  ful^ft^npespuC-laft  tjieir  namcal  jte^m  pfydwatipn^*  ; 

Again,  that  great  damage. thp  hufbandman, often, fuâains  by  ftubbori)  ^^dlÎMfi^anJfj  fy 
contagious  difèafes  in  his  cattle,  might,  in  gpod  meafure,  be  prevented  by  the  «'''"'*'»  ** 
inftruûions  of  the  naturalift,  efpeciaUy  if  (kilW  in  phyfic.    For,  as  many  ^J^*^^^^^ 
difcafes,  fo,  many  cures,  alfo,  are  analogous  in  men  and  brumes  j  tho*^  re- 
mcdieç,  for  feveral  reafonsj  ufùally  fucceed  beft  intime  latter.     A  gentle- 
man, of  my  acquainta^ce,  bas,  for  feveral  years,  prçferred  his  numerous    . 
flocks,  in  a  moift  country,   when  moft  of  his  neighbours  loft  t^eirs,  by  the 
uie  oîSpaniJb  ÇaXt.     After  having  bled  them,  a  little,  ander  the  eye,  hc 
obliged  tiiem  to  take  down,  a  fmall  handfui  of  it,.  two  or  thsee  times  in  a 
few  days  ;  without  permitting  them  to  drink  ^ny  t^iiog,  for  fome  hqur$,af-. 
ter  it.     This  remcdy  he  empioy'd,  at  that  iêafon,  when  there  is  a  fufpicion 
the  fheep  will  begin  to  be  bloch'd.     I  might  hère  alledge,  the  virtueof  crude 
antimony  againft  the  foulnefs  of  the  hlood,  and  leproiy  in  fwine  ;.  of  quiçk- 
filver,  againft  the  worms  in  horfes  ;  of  the  remedy  of  Falmarius^  wiûch, 
he  aflèrts,  is  infallible  againft  the  bite  of  a   mad  dog  in  cattle  ;    of  a 
more  parable  one»  alfo,  that  ferves,  no  lefs,  in  men»  the  effeâ   whereof 


•  To  pfeferve  fruît  and  flowers  for  a  whole 
year,  take  falt-petre,  one  pound,  bole-armeniac 


nbc  tliem  toucher,  and,  in  dry  weather»  take 
fraity  or  iiowers»  of  any  fort,  not  fuUy  ripe»  each 
with  hs  âaUc,  and  pot  them^  fingly >  înto  an  open 


glafs,  Hillitbe  full  ;  cover  it  clofewith  oil-cloth, 
and,  in  a  dry  cellar,  put  each  of  thefe  glafics 


twopoiiiids,  commonclean  ikndythrcepounds;     four  fingers  deep,  under  eronnd,  fo  that,  quite 


round,  above,  as  well  as  mIow,.  there  may  re- 
main two  fingen  thick  of  thc  mixture.  See  Fhi- 

lo/olbicatTrun/aHiom^  N^  «37.?.  44, 
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l  toi  Tîh  Ufif^W^  «/  Philùfoply. 

wai  ekperiented  bv  a  ntiar  relatiùtfi  of  mine  \  of  the  àntîmdntalcup^ror  fcvc-» 
rai  difeafes  ift  horfesand  Aieep>  and»  laftly,  of  aiiothér  anttmonîaf  medicine, 
vcry  fuccefsfully  ufcd,  by  an  acquaintancc  of  mine»  to  fettcn  hîs  hoifes  aftcr 
ficknefs;  ail  dicfc,  and  marty  môrc,  reccipts  of  medfcines,  highly,  eftcem'<> 
fbrtheti'  efficàcy  in  fcveral  diftempers,  both  in  men,  and  brutes,  I  mighc 
h^refet  down,  were  ît  mypfefcnt  bufwiefs. 
Andhyphilofo-  i  '  Màttovtrl  thcré  are  many  teafonsaflîgnaWè,  why  htifbindry,  witli  the  aT- 
fh  ««  f«'-'»^  fiftartceof  philôfophy,  may  be  improved,  by  the  addition  of  a  thcrapcutic  part^ 
/t^^'7^'^^'^  with  regard  not  only  to  the  animal,  and  vegetable  produftionj  itconfifts  in  ? 
^'^^'  *         but,  alfo,  to  the  various  diftompers  of  the  ground  itfelf.  For,  wcre  the  caqfes 
ofbarrénncfâ  therein,  with  its  fefpeôiveindifpofitîdn  to  nouriffi  partîcular 
plants,  or  animais,  difcover'd-j  many  6f  thofc  deièâs  màyi-doirbtlcis,  bc  rc- 
inoved  by  r^tionalàpplications^  and  propermcans  of  cure  ;  as  wc  fee  in  othcr  in- 
animatè  bodîes,and,even,mecall2n€cMiesi  And,froniaknowIedgeofthe  particu- 
larcaufeofabarrenfoiljfertility  may, perhaps,  beprocured  toit, withoutmuch 
coft.  Son^c  ingenious  hulbandmen  iiave,  latcly,  declarcd  thcmfelves  fitîsficd 
witha  way  of  meliorating  two  ofthe  moft.unfruitful  kinds  of  lanS,  clay,  and 
fjndythat-coâfift^only  in  (kilfuUy  mixingthfem,  îna  due  proportion,  according 
to  the  ufe  for  which  k  îsdefignM.  'And,  an  ingénions  gentleman,  to  fattsf|r  fomc 
curious  perfons,  purpofdy ,  fowM  fome  corn,  near  the  place  of  my  abode,  which 
pr6fper*d  fo  ftrangeiy,that  ont  root, whereofl  tookparticular  notice,tho%pcr- 
hàps,  notthe  moft  produâiye  in  theficld^  yielded  fixty  odd  cars  :  and,  what  is 
more  dirprizing,  this  wonderfol  tncreafe  depended  only  upon  a  phtlo(bphical 
obfervation  without  any  thingeictraordinary  havinj  béen  donc  cither  to  the 
ground, or  thé  fced;  for  the fecretwasinthimd  with  me^by  thegentlemanhim- 
felf,  to  make  public,  in  cafc  he  dicd  beforcmc.  And,  with  the  fam^  view,  hc 
commtmicated  to  me  a  method  of  increafing  the  bulk  of  apples  in  theirgrowth, 
by  help  ofthe  dcfpifcd  leavcs  of  a  vcry  cheap,  and  common  vegetable. 
Tr^d^s  eonJw      ^o  procccd.  Not  only  the  neceffary  trades,  but  alfo  the  pleafurable  ones, 
chgtùthi  dt'  are  improveable  by  pHîloibphy  ;  for,  they,  chiefly,  confift  in  the  knowledge, 
light  ofmaH'  j^nd  applicatîoh,oflome  natura)  produftions,  and  opérations.  And  the  things, 
^'hfJv'^fTr'^^  this  means  acquired,  will,  without  changing  thcir  nature,  ferve  us  in  diffc- 
Ih  r^nt  capacitics  -,  thus,wine<juenches  thirft,rccovcrsafaintingperfon,and  intoxi- 

cates  :  the  famé  fpirit  of  wlne  wherewith  the  phyfician  draws  his  tinâures,  and 
prépares  his  extraâ:s,for  médicinal  purpofes,  will  diflfolve  benjamin,  for  the  la- 
dies  ;  which,  mîx'd  with  water,  malcesan  excellent  cofmetic;  and  the  famc  fpi- 
nt,when  applied  to  the  propcr  ingredients,prodtices  feveral  kinds  of  fine  var- 
nîfti:  the  tin6hire  of  benjamin,likewife,is  applicable  to  the  famé  ufes,  and  is,it- 
fclf,  apretty  odorîferousvarnifh,  and  good  againft  tettars,  they  beingbathed 
therewith.  Thàt,  knowledge,  and(kill,may  makehappy  applications,  cvcnof 
unpromifing  things,  to  the  delight  of  mankind,  appears,  evidcntly,  from  mu- 
fical  inftruments  -,  for,  who  wou'd  imagine,  did  he  not  know  it,  that  a  few 
pièces  of  wood,  joined  together,  and  the  guts  of  cats  or  lambs,  twifted  into 
llrings,  fljouM,  whcn  artificially  ftruck,  afford  the  moft  ravilhing  pleafure  ? 
I  might,  hère,  go  o"^  toinftance  in  the  art  of  colouring,  perfuming,  confcc- 
ronary,  and  d^reparing  cofmetics,  6ff.  did  I  not  chufc  to  recommend  phi- 
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^  Vfejùîmfs  tfPlilùJoply.  itt^ 

lojbphft  '  'rom  the  pleafuré  it  affbrdi  ttie  reafon,  rather  than  from  thecharm 
whercwith  it  bribes  the  feofe$.  Tho'  what  has  hitherto  been  deliver'd,  about 
tht  irfefulnefs  of  phîfefophy  to  tr»des,  belongs,  chiefly,  to  thofe  whensm  na- 
-turc  herfetf  lèems  more  concernM  than  the  artificer-,  ^et  fuch  are  not  hère . 
exeinpted  wherein  art  has  the  greafefb  tfiafe.  Thefe^undeed,  rather  def>end 
upon  the  manual  dextérity  of  mi^Yi^,  than  'a  fkHfol  nnanagenient  pf  itaciire^'s 
produâions,  by  operatingon  each  ccher;  yet,  even  jiere,  the-  naniralîft 
may  be  iênriceaâ)le.  Many  manual  trades^  erpecîally  as  exercifed  in  large 
towns,  confift  of  feveral  parts,  and  require  other  trades  to  prépare^  and 
dîfpofe  their  materials,  before  they  can  be  finifhed,  and  fitted  for  fale.  And, 
altho'  the  finifher  perforais  bis  part,  by  meansof  his  hands,  and'toobi 
yttj  the  fiibofdinate  workmen,  ufually,  ftand  m  need  of  fome  obfervadons 
on  the  condîricHis  of  the  body  they  deal  with,  or  muft  elfe  employ  fome  phy- 
fical  cmratîon  v  and  herein  they  may  be»  greatlv»  aflifted  by  an  intelligent  na- 
luralift.  Thus,  Aone-cutting,  tho*  it  feem  wholly  toconfift  in  (haping  its  ma-  Anàfarncw 
terials,  contaûns  many  particulars  wherein  I  couM,  eafîly ,  flïew  that  experimen-  larfyftom-cut' 
tat  pbilol<n>hy  woci'd  bc  bénéficiai.  FèKuniifual  methods  might  be  dîfcoverVl,  ^'«,?' 
asi  can  têftify,to  examine  the  nature^  and  goodnefs,  of  marble,  alabaftèr,  or 
other  Aones.  A  <MHnpecet)r  knowledge  of  tlie  fap  found  in  ftones,  to  be  em- 
ploya in  building,  is  fo  neceflary,  tlut  experienced  mafter- workmen  hayfe 
aflured  me,  that  ftone  dug  at  one  feafon,  will  foon  moalder  away,  whert  thb 
famé  fort^  takcn  out  of  the  lime  tïuany,  at  lanothtfr,  will  enduré  the  Wiriathei- 
'^ •"  ~  .^         .-.       .     .j, 

j'îs 
tàught  an  inquifitive 
artift  a  fine  cernent,  for  rdoining  broken  ftatues  5  who,  by  the  Jike  mcans,  îh. 
other  cafcs,  cou'd  counterteit  marble  fo  well,  that  tho'  laree  caviries  were  filfcdi 
up  with  cernent,  the  workrWOùM  pafs  for  tatitt  y  thofc  ^arts'bciné  undiftm- 
goilh^d  frpm  natml  matblej  Wântof  curiofity  kcêps  ouf-ftorlc-cutters  in 
fif^Iayi,  unacquainted  with  tbe  ways  of working  u^on  porphirc  r  fornoBe  of 
thcm  will  ondcrtakc,  cithlcr  to  eut,  or  tx)liih,  it.  Other  coûntries,  aifo,  are. 
ignorant  herein  i  tho*  it  wasin  great  uleamongthe  Romans  ;  and,  even  now, 
oc  ii^,  there  are  a  few  who  make  a  very  great  advantage  of  this  arn  I  am 
AOt  certain  wlia^they  enl j^Jôy  fer  fhat  purpofc,  bat  believe  it  to  bb  po wder  ot 
xmcry  ;rforIhaVe,  in  EngîaitdyXixïkà^  porphîl-e  to  be  cutbymeiins pf  that, 
fted  faws^  and  watér.  NètiKcre  ta  mèrition,  tHat  I  havc  aïi  art  to  ftain  whitc 
marble  with:  durable  fpètsvirnalf  or 'krge,atTd  browncoFour.  But 

the  art  of  ikone^utting  depending  j^eatîy  «pott  the  febodnefs  ©f  rhe  rtceltools, 
wbich  thqr  ma*  hare  fironv  rhe  fmith,  and  the  dealers  in  îron  -,  if  theli;  traclçs 
werc  împïtived,  it  w6u«  tend  tothepèrffcétlôhof  the  other.  And,  that  rhe 
imish^  cmftvMweVMîifcftualit abpcari;  may  fefe^ènbratédby  a  jcnowledgc 
of  nature,^jsn0C  dîfficMt-té  mànifcft.;  Thç  waVs  of  makïn^  îrotî,  aricl  Âed, 
are  not  onJy  improvteiMe  before  they  cbrhe  Ib  the  fm  ï«i'^'  liaMs^  'litïrï)etter  ex- 
pédient»- may,  likewife,  be  devifed  fororderihg  them,  wheri  théy  conie  to  bc  ^^fi^^^^'^ 
ÉiOûon'd  into  weapons,  and  tools.  The  fv/ord-bïades,  and  other  weapôns, 
m^d^^Hamafio^  are,çvcTy*where,  famed,  (andthatjuftly,'asiùras*ajppears 
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112  7i0  CJ^J^//^^/  F^^ 

fit>m  fôme  trlah  I  htvrt  n^(foiiV.fert<[iit|{ng  â&rider^evtai^^  yct,  k 

feetns  tû  be,  only^  the  ikiU  (>f  tbe  artifieet  that  gUres-tbem  this  pneheminence. 

Their  gdodnefsv  indeed,  mtgbt  be  plreiiimed  topH)çeed  ftothiotnething^  pe- 

culiar  in  the  ïnatemlsof  thdc  placb,  iiidiiM/J9^ii^«  inferaniisy'âiey'lav^  na 

mîne4x>f ^fiîr own ^ butceicrive.eU their koiil(atid ftotl  Irom  o^«r botintries ; 

the  artîfttigîring  thûeim  this  ttnf per  anâ  perfd^ton v  ^  •  ^  lartém JKring  of  ftod,  ît 

la  TQafonabk  to  fup|>Qfe^  th^»Jbeiidd$  tht.g6>odn^^  bftheHnecàly'âmdche  par- 

ticular  de^e  of  heat,  whicb  is  ail  the  Worktnen  regànf .;  éxe  nature  of  the 

iluid»  or  pther  body»  wherein  thè  hoti  nkt^l  is  plun^  -,  ànd  otKsf  proper  me- 

thods  of Ordêring  it,  rrtay»  grcittly:,  cohtrîbute  to  brîng  k  ta  pcnfeâidn.  I  hâve 

^i4Qt  vixK ^  graver  pf  fo  f«r:ptti|ing  a  tm^pêr^chatiali  the  kninmimeansy  boicfa 

.h  wà  fAhers^  ufi^d^cQ^ld-not  }€i$i(  down  i  tbougb  OQgmwmièadciin  Et/gland^ 

xould  hâte  ^ithfl;oi:>d  us.    TbJ9{  M^«  afterwtird^,  affirmée  tohave  bscn  teo^ 

perc^d  at  J^amafça.    .[  am  acqoakitçd  wkh  a  way  tô  hai-den  gravers^  ^tfaout 

^iLienchingthem  in  any  liquor;  tliUow,  Qrqn^yous  bpdy  ;  ahd,havibg.mcoiii- 

Aien^ed)  tô  anotbery  an  oncomp^on  me^hotiof  tftnaperJtBg  tbonv'i^broi^gPitiiie 

o^,  wbich)  beingplunged  imo.fi  cer«d|  c^p  mucture;  tnd-  l^efaii  hafdqnM, 

and  teropei:^d,  at  once4    Aad^  iMrhat  may  .  feienv  niore.  ftrange,^  tirà^  ignîdoii, 

and  extinâion»  in  cold  watets  be  tbe  cominpn.way^o  hacdite  ^aA^  jet^  by 

cbferving  one  certain  moment  of  time,  fbeel  may,  by  thi»  meàns^  be  rnadc, 

.furpriz^ip^Iy,  foft.   But  Jàrther»  >  curious  tnak^r  «of ftéeMods^  told  tne^  he  ob* 

iery'd.a  dmerçnce  beCM^eenjihe  uf<;  of  pwnp  aB^.rîv^i^wacer^  irigivtng  them 

(their  temper  ;  each  bcing  fit  for  ifs  reTpeiSQyie  fort^ .  Bafide^tbqbvthene  ait 

if^y  otber.parÂçularc^  wl^ereia  iron^d  fte^  areimprovnbkby  the  natunir 

li^.    ^q4«.^r^(  ^^  ipct^  may  be  render'd  ibjfofc,  to^  fay  inéans  of  ftrong 

motil^to  ceceive  yariety  offîg^reg.    This  an  etnînent  artifîcer  aflur'd  me, 

lie  had  iéea  done  in  iron,  i^ith  cpnfidecable  pro£k»  Seeondlyt  ît  piay  be  ren- 

'^rM  fulîble  V  iand  I,  myfelf,  ,w|th  a  cbarçoal  fire,  and  aBux-poirderv  oom- 

pQ$^d of  tartar^iulphury^^i^arfen^Cv have.wn  it  jnto  an' excccding kard^ 2uid 

very  pbliihabte  aiais.   .  Tbirdly,  it  n\ay  be  fo  !ov(lef^df  jaafto  oonfiîniiev  long, 

. free  from  ruit }  and  an  ancient  virtuofo,  whp  p^rchafad  thcfeéret^  fora  greac 

prince,  lifcd  to  (hcw  ftccl,  (o  prepared  by  temperiog  it  in  V^ter,  impregnated 

vîth  the  bar^  of  a  certain  trQe.,Ina  wqfd;,  th^erearpvaFioùaothcrmfiluW^benB'- 

by  iron  and  ftcel,or  the  grades  tHatujfetbqB,  may  bprrodlktMnâa  rfiarthe  j» 

turallft  iriay^  advance  aôj  art,  orprofell^qn,  in  ^bund^hice  pf  çoipel^^sc^  fkfaers 

by  difcoverÎDgyaricty.'ojr  maçcrial^  :Qr,^,je^T}À(^if\gi})€>kt^ 

conditionM  j  by  detëftiiig^and  i^çîprnxiDgïi^bcedqd  e^rors^iôrmiftikes  thy  do* 

vifing  more  ealy,  anci  jcômpêndiox^  methpdf  pf  ope^uuohvby  imprtvrtng  tHc 

auxiliary  branches  ;  by  ini^u<^it^.the;at;tiÊcer  toçboQi!9»ic]^UBÎM^.and'pce<' 

ferye  his  tools  and  materiaJs  ^.9^T^4fUîly  «iki- 

maté  prbd^ïtiJ?hs  i;Q,04>tf ..  ch^apc^^  c^^ 

or  niorc  durable  tjidfi  ^hiài  ;  whii  ffifj^r  }t:ty}çx»j  ^9aaw4(Atfy>M'hprc-fti;relata 

fhiUfifhymi^     But  farthèr,^  nàturafift  may,  likèyjife»  iritrc^uçç  fKW.  tradwr^*^''^ 

i«/^^r«#w  prçvé  the  ôjd  ones-,  ancl,  tb^t,  eijplier,by  invcnt«gfhemoriginally,orbring* 

traJii.  jng  \\^tm  mto  recjucft, whcre  t^cy  were  unknp wn  betbre  :  for  neithcr hàcure^nor 

human  myention,  is  fo  far  exhaufted^  as  not  taaÇprd  thon,  were  philofophy 

cmpIoy*d 
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cmpIoy*d  in  the  feardi.  Wc  may  hcrc  obfervc,  thatatrade,  în  many  cafés, 
difièîsfrom  an  experiment,  not  fo  muchinthe  nature  of  the  thing,  as  it's  ha** 
ving  been,  accidentally  applied  to  human  ufes,  or  made  a  buHnels,  by  a  Com- 
pany of  artificers,  in  order  to  theîr  own  profit  ;  which  are  things  extrînfecal  and 
accidentai  to  the  cxperimcnt  itfelf.  Thus,  for  example,  the  explofion  occafion'd 
by  a  mixture  of  nitre,  fulphur,  and  charcoal,  whilfl  it  paffed  no  farther  than 
the  laboratory  of  the  monk,  the  reputed  înventor  of  gun-powder,  was  only 
an  experiment  ;  but,  when  once  the  great  ufe  to  be  made  hereof  became  more 
gencrally  known,  and  people  refolv'd  to  make  a  bufinefs  of  împroving,  and 
applyîngit;  thisfingle  cxperiment,  at  once,  gave  rife  to  founders  of  ordi- 
nance,  gun-fmiths,  engineers,  and  abundance  of  other  trades. 

The  difcovery  of  the  polar  virtue  in  the  load-ftone,  has  occafionM  a  diftinâ: 
trade,  the  art  of  compafs-making  :  and  many  other  inftances,  of  the  like  kind, 
might  be  produced  -,  efpecîally,  where  mechanical  tools  and  contrivances  con- 
Ipire  wîth  the  difcovery  of  natural  productions  ;  fo  that,  frequendy,  a  very 
few  mathematical  theorems,  or  phyfical  obfervatîons,  reduced  to  pradice,  by 
the  manual  operator,  become  trades.     Thus  two  or  three  dioptrical  propofi- 
tions,  falling  into  mechanical  hands,  hâve  întroduced  fpeftacles,  telefcopes 
and  mîcrofcopcs.     Quick-filver  being  obferved  to  amalganriate  with  gold,  and 
to  be,  again,  feparable  therefrom  without  diminution,  produced  the  art  of  gîld- 
ing-,  which,  principally,  confifts  in  mixing,  by  means  of  aproper  hêat,  pure 
gold  with  fivei  fix,  or  leven  times  it*s  weight  of  quick-filver,  *till  it  become  of 
a  confiftence  fit  to  îpread  upon  the  filver  or  copper  defîgn'd.  For  the  gold  be- 
ing, by  this  means,  evenly  overlaid,  they  can  eafily,  by  fire,  force  away  the 
mercury  ;  and,  with  a  liquor,  by  them  call'd  colourifh,  wherein  nitre,  verdi- 
greafè,  iki-armoniac,  and  other  faline  bodies  are  diflblved,  reftore  it's  luftre  to 
the  remain  ing  gold,  which  they,  afi:erwards,  make  bright  by  poliftiing. 

The  flight,  and  obvions  remark  that  a  fpring,  phyfically  confider'd,  was  a  con- 
tinuai and  durable  force,  with  it's  coroUary,  that  this  force,  properly  applied, 
might  balance  thc' weight  required  to  move  the  wheels  of  a  clock,  join'd  to  a 
fuitable  mechanical  contrivance,  produced  thofe  ufefiil  machines  call'd  watches, 
which  nowafford  ahandfomefubfiftenceto  many  dextrousartificcrs  ;  and  which, 
tho*  cuftom  has  render*dthem  familiar  to  us,  were  unknown  to  theancients,  and 
highly  priz'd,  and  admired  even  irtChina^  when  firft  carried  thither.  The  dif- 
covery that  Aquafortis  diflblv'd  filver  and  copper,  but  would  not  work  upon 
gold,  added  tothe  obfervation,  that  lead,  meited  with  either  of  the  noble  me- 
tûsj  and  then  forced  from  them,  by  fire,  will  carry  ofF  with  it  any  of  the  bafer 
fort,  has,  in  latter  âges,  produced  the  art  of  refining.  The  opérations  of  fome 
Lixivia^  clays,  and  a  few  other  common  things,  upon  the  juice  of  the  fugar- 
cane,  has  not  only  added  to  the  ancient  husbandry,  the  cultivation  of  thefe 
canes,  but  given  birth  to  the  feveral  trades  of  fugar-boilers,  fugar-makers,  rc- 
finers  of  fug?u-,and  confeâioners  ;  not  to  mention  the  advantage  it  brings  to  the 
apothecary .  But  even  a  very  flight  contrivance,  or  manual  opération,  if  it  prové 
fortunatc,  may  fupply  men  with  a  trade,  as  we  fee  in  the  art  of  printing.  And 
the  lucky  trial  made  to  bore  very  fniall  holes  thro*  broken.  China  cups,  with  the 
ufcofflcnder  wirc,  inftead  of  thrcad,  çr  filk,  tofaftcn  the  pièces  togéther. 
Vol.  I.  QL  has 
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has  gîyen  beîng  to  the  exetcîfe  hereof,  as  a  vulgar  trade  in  the  Ea/hrn  côtta^ 
tries.  "  Theîràrt,  alfo,  of vàrhîQiing,  orjapanning,  as  we  call  ît,  -wrhich,  dépend^ 
ihg  on  a  khowledge  bf  fome  gums,  and  liqours  în  their  cotmtry,  cmploys  mul- 
titudes of  tradefmen  among  them,  is,  as  I  am  credibly  inform'd,  now  pradis'd 
at  Paris.  And,  finding  from  Uncboten^  that  in  China  and  Japan^  thcy  madc 
this  excellent  varnîfh  of  gum  Lacca^  I  imîtated  one  of  the  beft  forts  of  ît,  by. 
diflblvingthat  gum  in  bighly  reâified  fpirit  of  wine,  gîving  it  a.  colour,  and 
laying  it  on  in  a  partîcular  manner.  I  might,  farther,  alledge,  the  art  of  cultiva- 
ting  and  gatherîng  fuger-cancs,  with  the  manner  of  ordertng  their  juice,  as  a  ré- 
cent înftance  of  the  tranfplantation  of  arts  and  manufactures  ;  for,  as  I  am  vtry 
credibly  inform'd,  it  isnotlongfînce,  that,  in  our  memory,  a  foreîgncr,  acci- 
dentiUybringingfomefugar-canes,  asrarities,  fromjBr^/intoi?«r^/^,  touchcd 
at  Barbadoes^  wherean  JS»^//^  planter  obtain'dafewofhim,  with  fome  hints^ 
as  to  their  cultivation  and  ufe  ;   which,    by  the  curiofity  and  induftry  of  the 
Ènglifi  colony  there,  were  foon  fo  well  improved,.  that  the  ifland  became,  and 
ftiil  continues,  able  to  fupply  Europe  with  fugar.    I  am  the  more  particular  în 
this  inftance,  becaufe  'ris  very  remarkable,  andlhews  how  many  hanà  the  in- 
troduftion  of  a  phyfico-mechanical  art  may  employ  :  for  the  Negroesy  who  liye 
as  flaves  upon  that  (pot  of  ground,    and  are,  ahnoft  whoUy  employ'd    in  the- 
fugar-trade,    amount  to    between  five  and  twenty  and  thîrty  thoufand  fouis. 
Nay,  fo  prodigîoufly  advantageous  is  this  newart,  bothto  particular  perfons,« 
and  the  public,  that,  one  year  with  another,.  tho'  the  ifland  be  fliort  of  thîrty 
rhiles  in  length,  there  are  imported  ïov  Èngland  ttn  thoufand  tun  of  fùgar,  each 
tùn  containing  two  thoufand  pound  weight  ;  which  amounts  to  twenty  millions, 
ofpôundsofthlt  commôdity.  'This  account,  tho*  it  mayfeem  incredible»  Ihave 
had  confirm'd  from  very  good  hands. 

Thus,  then,  itappears  probable,  that  expérimental  philofophy  may  multiply 

trades,  as  well  as  improve  them.     Nor  do  I  defpair,  that  among  the  means 

of  increaflng  trades,.  one  may  be  the  retrieving  of  fome  that  were  anciently 

praÛifed,  but  fince  loft  -,  of  which  the  learned  Pancirollus  gives  us  a  catalogue. 

For,  as  the  flcilful  diverbrings  up,  not  only  pearls  and  coral,  but,,  alfo,  Ihip- 

wreck'd  merchandizc  v  fo  the  expérimental  philofopher  dîves  into  the  deep  te- 

ceffes  of  nature,,  to  recover  inventions  fwallow'd  up  by  the  injuries  of  timc,, 

4S  well  as  to  bring  to  lîght  her  hidden  riches. 

Svâryprofij^'     But,  ftHI  farther„  I  am  inclin'd  to  think,  there  is  naprofeffibn,  condition,, 

•riycondin^^y  or,  pcfhaps,  îndivîdual  perfon  of  the  fpecies,  that  may  not,  one  way  or  other, 

^mt^hehenejit  ^"  advantaged,  or  accommodated,  were  ail  the  truths  difcoverable  by  natural 

udb^fhiîùfi-  philofophy,  known  and  applîed.     So  that,  befides  thofe  inventions  which  are 

|ib-  iormed  into  trades,  there  riiay  be  a  multitude  of  toofç  partîculars,  whereby 

the  natural ift  might  hîghly  gratify,  and  aflîft  mankînd.     l'he  namre  of  thè 

thîng  will  fcarce  permit  nie  to  illuftrate  this  aflertion,  v/ithout  defcending  to* 

îiittànces  trîfling  in  themfelves,  if  not  contemptrble  \^  for  which  rcafon  I  Ûiall, 

ÏÏçre,*  content  myfelf 'with  a  few. 

'  A  great  lady,  lat;ely  complaîning  that  l'he  could  not  write,  in  the  common 
wây,  without  blaeking  her  fiiigerV;  ï  defir^d  her  to  prépare  hér  paper  with  a 
"^qe  ^wdèr,!  mâdeoîaboût  tlilfee  pari^ofx:akin*dcopperas,.two  of  galls,  andone 
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^-gun-timbicv  wkich,  bdn^  frefli  mbted»  and  mbbed  wkh  a  bare^i  ibot^  iV 
%o  die.porcs  of  thc  paper  ;  when  tfaat  came  to  be  wrote  on'with  fair  water^it 
woiild,  .tmmcxfiately,  difccnrer  black  l^iUe  letters. 

Haviog,  feyeral.tioies,  occafion  to  make  a  vrord  or  two,  lately  written,  ap- 

potr  as  if  written  kaiE  bcfore,  i  Hghtly  moifteriM  th«m  with  oil  of  tarcar  ^/r 

ddùpium^  mwe  or  YxAs  diluted  wkh  fair  water,  is  I  defired  the  ink  toappcar 

more,  or  lefs,  deCay'd.    Anodier  deanly  wajr  of  writingv  without  ink,  is  by 

rubbing  the  fine  powder  of  exqidfitely  calcin'd  hart^-hom^dean  tobacco^pipes, 

or  rather  mutton-faones^  bumt  to  a  perfeâ  whiteneÊ,  apon  the  paper,  and, 

then,  ufing  a  ûlver  bodkin,  or  the  like,  as  a  pen.  A  very  fimple  and  eafy  me- 

chod  of  makiog  .whîtc  tahte-books,  is  to  temper  puhreriz^  certife,  with  a 

ftrong  foludon  of  gum-arabic,  in  water,  which  being  bronght  to  a  thick  ton- 

£ftence,  muft  be  nibbed  orer  the  paper,  and  fufièr'd  to  dry.     A  very  inge- 

fiious  artîficer,  having  contrivcd  an  uieibl  engine,  a  neceffiuy  part  whereof  was 

a  glais^  filled  with  fair  water,  and  ftopt,  complaining  that  frofty  wieathfcr,  by 

freezîng  the  water,  broke  his  glafs  ;  I  advifed  him*  to  ufègoèd  fpirit  cf  Mrinê, 

înftead  of  the  water,  or,  to  fave  the  expence  <rf  tàat,  feà- water,  Arengthen*^d 

with  a  Uttle  fait  ;  or,  laftly,  common  ipring-^water,  with  a  cwentkdi,  ost  tmth 

part  of  Çâi  diilblv'd  therein  \  for  I  hâve  found  none  of  tliefe,  tfao*  dear,  to 

^rese  in  the  fharpeft  of  our  winfiers  in  Et^lMi.  I,  once,  fliewVl  a  perfon.of 

^juality  an  eafy  way  to  fend  a  written  niefiàge  wUch  the  béarer  coold  not  lïif^ 

dofe  :  thîs,  I  perfora^  by  wrking  on  the  meflèng^  btack,  with  a  ckan  pea, 

«dîpt  in  my  own  urine  ;  (but,  to  my  finprize,  the  experiment  wîU  n6t  luçocèd 

with  ttiat  of  crery  perfon)  the  letters  s^pearing,  upon  mbbing  therebn  the  bladc 

aflies  iA'  burnt  papen    A  confeâiwi;  mader  up  with  thie  pulp  of  floies,  àècideà- 

tzXiy  fbioing  à  large  quantity  of  new  damaikv  ftx>m  the  top  co  the  batmœ, 

by  fteeping  it,  for  fcme  hours,  in  new  milk,  and,  afterwards,  caûûhg  it  00 

be  cardully  wafii'd  in  more  of  the  fàme  ;  the  damafk  came  out  unftainM  and 

white.    Urine  wiil,  ufuaily,  take  ftains,  even  riiofe  made  by  ink,  oint  of  Ihien  ; 

and  widi  ftroi^  fpirit  of  ^It  I  hâve  done  the  famé  ;  firft  wetting  the  fpotted 

places  with  fair  water,  whence,  after  wafhing^  no  iron-mole  has  rematn'd. 

&>me  ingénions  peribns  who  deal  much  in  Uxivioj  and  brine^,  complaining 

of  inconveniencies  that  attend  the  trial  of  thc  ftrength  of  faline  liauors,  by  • 

means  of  an  egg  ;  for,  to  mention  no  others,  the  (âme  ^g  will,  by  being 

kept,  grow  lighter,  and,  thereforè,  when  fbde,  they  hâve,  ufuaily,  a  large  ca- 

vity  at  the  bigger  end  ;  I  recommended  to  them  the  uft  of  a  pièce  of  ambsr, 

for  that  purp^,  of  what  magnitude  beil  fiiited  tbeir  occafions.    Being  once 

in  a  place  whcsre  I  cou'd  not  procure  ibme  Danizick  vitriol,  that  I  wanted  ; 

and  obtaining,  therefbre,  fome  li€}uor  which  the  rain  hAd  wafh*d  from  greèn 

vitriol,  or  copperas-ftones,  and,  adding  thereto  a  proper  quantity  ofcoppccr 

I  made  it  ièrve  as  a  menfb-uum  to  work  upon  the  métal-;  atvd  by  eidialing  the  * 

foludon,  obtain'dthe  blue  vitriol  I  wanted.  And^thelike,  Idôtibt  not,  n)ay  be 

done  with  ail  tbofe  common  green  vitridk  made  <rf  h-oh,  yhei'ein  ttft  faline 

part  is.not  toc  much  &tiated^  with  the  fernigîhoiiâ.      A  great  de^er  iti  cyder  * 

cqqprefling  a  deiîre  to  be  aUe  to  make  that  Ikxtot  Ibbnger,  fo  as  tok^p  Idnger 

ihan  otd^ary.  i  ItM bimi  ib.toiuie,  fikf  €#eiity4^  hôOcis^  w  it» ^rt^^Art 
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'r  gallons  of  the  juice  of  apples,  about  two  bufiiels  of  the  famé  kind  of  fruits 

grofly  bruifed  ;  then,  genuy  prefling  them,  to  repeat  the  înfufion  ;  obfefving 
not  to  make  it  too  thick  ;  and  this  fucceeded  excellently.     Searching   acci- 
dentally  in  a  dark  place,  where  ftood  fome  chymical  glafles,  I  knew  nothing  of, 
negligently  ftopped,  and  not  wrote  upon  ;  one  happenM  to  fall,  and  grievoully 
flain  a  new  fuit  I  had  on  :  but  judging,  from  the  nature  of  the  ftain,  that  it 
proceeded  from  fome  acid  fpirit  ;  by  fearching  about,  and  fmclling  to  the  re- 
m'aîning  bottles,  I  found  one  that  .1  guefsM,  by  its  fccnt,  to  abound  wîth  vo- 
latile fait  ;  and  with  this  liquor  I  bath'd  the  ilain'd  parts,  which  immediatelj 
reftored  them  to  their  former  colour.    By  the  like  means,  alfo,  I  hâve  pre- 
fendy  remedied  the  difcolourations  made  in  garments,  by  fretting  liquors  ; 
which  wou'd,  otherwife,  hâve  becn  thereb^  rcnder'd  unfit  for  wearing.    Dîf- 
courfing,  lately,  with  a  ftates-man,  of  the  means  whereby  well-meaning  per- 
fons  may  be  injured  and  defamed,  I  faid,  there  was  a  way  to  take  clear  out 
of  a  parchment-writing  ail  the  words  it  contain'd,  fo  that  one  might,  by  leas- 
ing the  name,  fubftîtute  what  one  pleas'd.     And  to  fatisfy  him  hereof,  I  did, 
in  a  few  minutes,  take  ofF  from  parchment  ail  that  was  writtcn  thereon  ;  wîth . 
out  defacing  the  parchment.     Some  attempt  to  dp  this  on  paper  with  Aqua^ 
fortis  ;  but  that,  by  difcolouring  the  paper,  gives  a  fufpicion  of  the  trick. 
But,  as  for  the  perfeA  way  of  performing  this  experiment,  with  othersof  the 
like  nature,  which  I  havc  fometimes,  out  of  curiofity,  fuccefsfuUy  made  ;  I 
think  it  much  fitter  to  conceal  than  to  communicate  them  ;   becaufe,  fiiou'd 
they  fall  into  the  hands  of  perfons  indined  to  mifapply  them,  they  might 
•  greatly  difturb  human  fociety.     A  virtuofo,  havinc  made  a  foîurion  of  gold, 
fufpeâed  the  métal  alloy'd  with  copper,  and  theretore  unfit  for  his  purpofe  ;. 
i  advifed  him  to  precipitate  the  gold  by  an  urinous  fpirit,  which  it  did,  inta 
a  fine  calx,  while  the  fluid,  rcmainîng  highly  tinged  with  blue,  betray'd  the 
copper  that  had  becn  ufed  as  alloy. 

Thefe  trifling  inftanccs  being  more  pertinent  to  my  defign,  than  others,  in 
themfelves  of  greater  value,  is  the  realon  I  hâve  chofe  them  ;  nor  (hall  I  re- 
pcnt  the  mention  of  them,  if  they  ferve  to  fhew,  that  the  meaneft  experiments 
may  fometimes  be  ufcfiil,  and  bctter  adapted  to  convince  ftrangers  to  philofo- 
phy oÇ  its  numerous  ufcs,  than  thofe  of  a  higher  and  abftrufcr  nature.  As,  ta 
know  the  ufe  of  a  bladder  of  air,  may  be  more  fcrviceable  toa  pilot  in  a  Ihip- 
wpeck,  than  the  moft  bidden  propcrties  of  the  magnet  \  fo,  in  fome  cafés,  ob- 
vibus  and  flight  experimcntsprove  vaftly  more  welcome  and  ufelful,  than  more 
confidcrable  ones  wou'd  at  ànother  time  :  fo  truc  it  is,  that  *'  every  thing  is 
«*  beautiful  in  its  feafon."  For  my  part,  I  cannot  but  hope,  that  natural  phi- 
Jofophy  wiil  prove  daily  more  ferviccablc  both  to  partiailar  perfons,  and 
trades  themfelves  î  efpecially  if  a  farther  enquiry  be  made,  and  thcrcby  new 
qualities  deteftcd,  and  unheeded  ufes  of  natural  and  artificial  philofophy  dif- 
coverM.  For  whoevcr  narrowly  confiders  it,  will  find^  that  trades,  at  prcfenr, 
deal  with  but  vçry  few  gf  naturels  produôions,  in  compariîbn  of  thofe  they 
leave  unemploy'd  ;  and  that,  what  they  do  make  ufe  of  therein^  are  their  ob- 
vious  qualities,  bating  fome  few  more  fecfet  propcrties  which  chance,  or  a 
hiçky  lagacity,  rather  ûofi  IkiU  and  enquiry,  bave  difcovcrM  i  and,  thercfore» 

'  :  '     '  ■  •        '  '  '      '         r 
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I  Icraple  not  to  aflèrt,  that if  men  were  thoroughly  fenfibleof  their  own  intereft^ 
.and  wou'd  carefuUy  keep  their  eyesopen  upontbepropertiesof  thing5,andche 
appJication  that  might  bemade  thereof,  in  human  life  ;  they  might  not  only  dif- 
cover  ncw  qualitics  thcreby,  and  fo  produce  new  trades,  but  even  convcrt  them 
to  fuch  ufes  asthe  inventer  little  iniagin*d  :  andof  this  I  might  produce  various 
inftances. 

To  thefe  gênerai  confiderations,  I  muft  add»  with  regard  to  the  followingt 
that  die  reader  is  not  to  expeâa  methodical  enumeration  of  ail  the  grounds  and 
motives  I  bave  to  expeâ  great  advantages  from  a  future  progrefs  in  the  know- 
ledge  of  nature»  for  I  choofe  to  confine  myfelf  to  what  I  canrender probable  by 
examples,  andinftances  of  that  which  is  alreadyacquired,  or,  verylikely^foon 
will  be.  ft  muft  not,  therefore,  bciniagin'd,  that  I  hâve  overlook'd  ail  the  parti- 
culars  pertinent  to  my  fubjeds  ;  nor  that  I  jpropos'd  to  fet  down  ail  the  inducc- 
ments  that  might  be  brought  to  ihew  the  ufefulaefs  of  expérimental  philofophy. 
My  defign  is  only  to  render  the  expedtations  of  advantages  to  be  receiv'd  from 
ît  probable  \  to  do  which,  is  taking  a  goodftep  towards  the  attainment  of  the 
things  themfelves,  as  Sir  Francis  B^con  wcll  obferves.  And  I,  the  rather,  en- 
deavour  to  heigbten  mens  expeftations^hcrein,  becaufe  many  there  are,  who» 
being  bred  up  in  the  vulgar  barrcn  philofophy,  judge  of  ail  philofophy  by 
that  ;  and  becaufe  fome  morofe  authors,  and  defpondent  perfons,  who  hâve  un- 
fuccefefiiUy  attempted  to  pcrform  things  deliver*d  by  unfeithful  writers,  fan- 
cy ,  and  wou'd  perfuade  others,  that  nothing  confiderable  is  performable  by  na- 
tural  philofophy  ;  our  forefathers  having,  if  wc  crédit  thefe  perfons,  had  the 
good  luck  to  hit  upon  ail  the  profitable  inventions  which  philofophy  can  afibrd 
mankind.   .  Irmay  hère,  alfo,  poflibly  beexpeÂed  that  I  fliou*cl  treat  partîcu- 
Jarly  of  the  principal  means  whereby  a  naturalift  might  advance  trades,  and 
affift  mankind  to  recover  part  of  his  loft  empire  over  the  works  of  nature. 
And  I  confefs  I  hâve  had  thoughts  of  a  projçét  to  advance  expérimental  philo- 
fophy, confifting  of  fuch  heads  as  thefe.     A  profpeét  of  what  may  probably 
be  attsdn^d  to  by  philofophy,  both  in  theory  and  praéticc.     A  brief  account 
of  what  is  alrcady  obtain'd  thereby.     The  imperfeûion  of  our  prefènt  attain- 
ments.    What  hclps  we  now  enjoy.     The  infufficiency  of  our  prefent  helps. 
The  hindrances  and  caufes  of  them.     And,  laftly,  the  means  and  helps  that  ■ 
may  bc  applied.     But  I  did  not  hère  propofe  a  jufî  treatife  j  only  to  regifter 
ibme  loofe  and  fcatter'd  experimentsand  obfervations. 

S  E  C  T.    IL 

WERE  it  allowafele  for  none  but  great  mathematicians  to  difcourfe  of  ma-  ^f  t*fifidnefi 
thcmatics,  I  might  be  accufed  of  prefumption  to  engage  in  it  ;  for  the  ^Ty^î*?f'*^' 
authority  offbmefamous  modem  naturalifls  prevented  my  makingany  extraor-  ^*^*"'^-^^: 
dinary  pro^fs  in  that  fludy,  by.abfolutely  denying  it  to  be  ufeful  ih  philofo- 
phy. But  a  Knowledge  far  inferior  tothat  oiArcbimedes^  oï  Apollonius^  may  fervc 
to  fhew  the  advantages  of  mathematics  in  the  contemplation  of  nature.    Lefl 
others,  thcrefore,  fhou'd  be  influenced  by  the  like  authorities,  I  fhall  enter  a  lit- 
de  into  this  fubjeft .  I  know  the  extravagant  opinions  oï Kepler ^  and  other  great 
mathemaricians,  are  pleaded  againft  the  ufefulaefs  of  mathematics  in  natural  phi- 
.     >  ^lofophyj; 
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h&ff  feyvkeabk  k  mîght  bè  madc  thc^eto  :  and;  cherôfore,  I  hâve  often  wSfaed; 
I  hid  empfoy'd  u^  thétheofy  ftfioft  of  thaît  time  I  fpent  in  tte  praâicai  part 
éfihh  fcieifce.     Fof  a'  comptent  khowkdge  in  mathemaiidcs  is  fi)  neceffiuy  to  a 
phitofopli^,  thati  fcrupte  mitt«yaffeft,  greater  thingg  are  fttUto  be  cxpcâcd 
frorn  phyfics,  becaufe  thofc  who pafs  for  naturalifts,  hâve bcen  generally  ignorant 
in  that  ftudy.  Now',  lînathcnnfeitic^  may  be,  paYticuSarlyv  offifSng  tophUoic^hy 
în  matiy  rcfpefts  befides  thofe  gênerai  advantages  which  they  bringto  rht  minàê 
of  men,  whatever  be  the  ftudies  whereto  they  addiâ  then)felves',  and^confeqnently. 
In  împrovtng  to  thej^hilofopher*.   For,  in  gênerai,  they  makemen  aècurate,  and  attentive  to 
tbemind.       wbtt  Aey  are  aboW,  by  keeping  their  thoùghtt  frôm  wandermgi  andenuring 
them  to  patience  in  goingthro*  tedious  andihtricatedemoiiftrations;  andthus 
they  g^eatly  in>prove  the  reafon,  by  habituating  it  to  deduce  fkcceflSve  conlô- 
quences,  and  jùdge  thereof,  without  readily  acquiefcing  in  any  thing  bue  démon- 
ftration.    But  ùit  operationaf  in  aigebra  ieem  to  affbrd  one  of  the  cleartft  ezer- 
cifesof  reafon*,  notlnng  being  therein  performable  without  (tria and watchfiil 
i<eafoning  *  #hilft  the  whole  methody  and  the  feveral  fteps^  appear  at  onc  vicw, 
when  f he^ôpefafcibh  is  finvlhM.  Before  I  de(kend  to  the  particular  ufès  of  matham- 
ticsinniAturalphilofophy,  letitbeobferved,firft,  thatthephenomc  awhicfathe 
mathématicien  concur^to  exhibit,  really  corne under  the  cognizanceof thcnatura- 
Hft;  forwhenmatteri&endowMwithqualities,  the  confiderationhowit  came  by 
them  relates  rather  to  the  s^ent  or  efficient,  than  to  the  nature  of  the  body  itfeli. 
Thus  the  image  made  by  a  mirror»  tho*  diat  be  an  ai^ificîal  body,  falls  un<kr 
the  cénfidéi^ation  of  the  natoralift,  as  well  as  When  the  like  inu^  isprefented 
by^'catm  and  clear  wkter  ;  and  artificial  ratn-bôws  hâve  as  juft  a  title  to  his  coa- 
tiemplation,  as  that?  form'd  in  the  clouds.    The  famé  nuy  be  £âd  of  cdiocs. 
Ând,  indeed,  fuch  kind  of  phenomena  ufually  requtre  the  fitme  f<rfui3ûns, 
^ether  human  fkill  intervene  or  no,  in  their  exhibition.  And  fecondly,*tfaàt, 
àë  weformerîy  faîd,  man's  powér  over  the  créatures  dépends  chîefly  oft  his 
khowledge  or  them;  and  therefore  whatever  ièryes  vo encreafe  his  knowlçd^, 
1s  likely  to  encreafe  his  power.     Thefe  two  obfervltttons  being  fn^ems&d,  I 
tome  to  particularti. 
rtathing  thifi-     Mathematîcs,  then,  teach  men  the  nature  and  properties  of  figures^  bodi'în 
ffira  e^'«^''-^rfeccsr  and  folids,  with  the  relation  bétwéen  the  fuperficies  ahd  folidity  of  Ac 
famé  body.  Matter  is,  indeed,  the  fubjèâ:  ôf  thte  naturalift*s  ipeculatibns  ;  but  if 
alkhe  opérations  thereof  dépend  ueon  the  modificationsîts  local  motion  receivcs 
from  the  magnitude  and  figure  of  its  parts,  it  cannot  bedoubted,  but  the  know- 
ledgeof  what  figures  are  moreprle(scapacious,more  or  lefsproper  for  motion,pe* 
lietration,  irfiftance,^^ .  muft  be  of  confiderable  ufe  in  expiai ning  many  pheno- 
mena of  nature  :  but  the  doârine  of  figures  is  whôUy  léarnt  from  the  geometrici- 
anM^ho  treatexprefly  of triangles,circTes,ellipfes,  parabolas,hyperbolas/pheres, 
cônes,  cylinders,  priuns,  pyramids,cubes,&f .  and  therefiy  intimaté  the  figures  of 
çther  boidiesoompofedhereof^or  bearing  fome  analogy  to  diem.  There  are  varidus 

*  Nothing  can  more  power&lly  rècommèiid  rbymèans thereof;  amlWàtwithâaCthit^aflftaDce 
dieihidr  ef  matlif  mttici,  than  to  kiiow,  that  tiie  i.  impollible. 
gnnd  <bibi«â3eso£Sir  i^^ 
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jir0peitie&  both  of plain  and  ipff d  %ure8y  f^ith  jcheii:  rdlfit^on^  pantiqibrly  fucH 

wbereîô  motions  are  inade^  the  knowle^  wWeof  may  be  of  gir^^  ^^^  b^th  to 

thc  ipcculatîve  and  prafticâl  naturalift,  To  know  the  proportion  whîch  Arcbi- 

meiis  has  demonftrated  between  afphere  and  a  cylinder ;  of  iDOth  thefe  to  a  cône  ; 

that  a  pyramid  is  the  third  of  a  prifm  with  thé  famé  bafe  and  altitude  ;  in  a 

word,  to  know  the  proportions  between  the  geometrical  bodies,  nriay  be  ufe- 

ful  in  cales  where  one,  and  not  another  of  them,  is  procurable.    We  hâve  a» 

inftancc  hcrcof  from  Ghetaldus^  who  cou'd  not  procure  an  exaft  metallinc 

^here»  wherewith  to  examine  the  proportionable  we^ht  of  bodies  of  the  famé 

balk  ;  and  therefore,  in  its  ftead,  made  ufe  of  a  true  cylinder,  which  waseafily 

attaînable  ;  having  learnt  from  Archimeâes^  that  a  cylinder,  whofe  bafe  ^uaJs 

a  great  circle  of  a  iphere,  and  height,  the  diameter  of  the  famé,  is  to  that  fphere 

as  thrcc  to  two  ;  fubftrafting,  thcreforc,  a  third  part  pf  the  whole  weight  of  his 

çylinder,  the  remainder  gave  him  the  weight  of  the  fphere  he  defîred  2  and  thia 

bekigooce  obcaln'd,  he  thence  deducedthe  weight ofother  fpheres  hehad  occa- 

fion  to  cmploy,  in  the  conftruâion  of  thofe  tables,  that  hâve  been  greatly  ufed 

by  fucceeding  mathematicians.     And  I  myfelf  hâve,  aifo,  made  applications 

of  this  iame  tneorem  oï  Ar^bimedes.    Since  GaliUo  and  Torricelli  hâve  demon^ 

ftnued,  that  projeâils,  in  their  motion,  defcribe  a  parabpla  ;  it  muft  be  of  fer-- 

vice  in  the  art  of  gunnery,  and  other  cafés,  to  be  well  acauainted  with  the  prp- 

perties  of  that  figure  ;  which  is,  alfo^  thought  capable  of  perfo^ming  yonders. 

in  Sfeadoy  cou'dthey  be  ground  thereto  :  for  ail  the  rays  of  light,  fallingthen 

DaraUel  tothe  axis^  they  wou'd  be  refleâed  from  the  furface,  to  a  point,  or 

fccus  ;  where,  if  the  glafs,  or  métal,  be  large,  the  heat  will  be  more  inteniey 

^lan  from  a  fpherical  glal^  of  equal  magnitude.     But  I  (hall  not,  hère,  infiit 

1^0  the  numerous  diverting  experiments  to  be  made  in  catoptrics,  by  means 

of  fpherical,  cylindriçal,  and  other  kinds  of  refleâing  glaffes. 

Éven  pure  mathematics,  exclufive  of  the  advantage  it  brings  to  the  mixt»  may  Di'uUBng  rf 

bc  greatly  ufeful  in  human  life,  and  to  expérimental  philofophy.  The  proper-  *«"4^'- 

ûesof  arithmetical  and  geonaetrical  progreflk)ns,  in  numbcrs,  feem  foreign  to: 

thebuûnefs  of  ihopsand  ware-houfes  ;  yet,  by  a  knowledgeof  the  double  pro- 

greffioD, beginning  with  an  unit,  as,  i,  2, 4,  8.  wherein  the  confequent  is  al- 

ways  double  to  the  antécédent,  much  trouble  and  expence  may  thereby  be  faved  \ 

for,  witb  three  weights»  ail  the  pounds  from  one  to  feven,  inclufive,  may  be 

we%h'd  \  and  with  four,  ail  thofè  not  exceeding  fifteen  :  and  from  this  o^itr- 

vation  proceeds  the  divifîon  of  fome  fets  of  wdghts  ufed  by  our  goldfmiths^ 

But  if  weights  are  to  be  ufed  in  both  fcales,  to  reduce  them  to  an  equilibrium  \ 

the  triple  progreflion,  as,  i,  3,  9.  has  a  more  notable  property,  from  the  con- 

fideratîon  whercof,  Slifelius  concluded,  that,  by  three  weights,  any  number  oi 

pounds  may  be  weigh'^,  from  çne  to  tliirtçeo.,  închifîve  ;  with  four,  any  jium* 

ber  from  onc  to  forcy,  mclufive  *,  with  five,  -any  not  exceeding  a  hundied  aod 

twcnty-onc  ;  and  vsfîth  only  fix  weights,  ail  the  pounds  from  one  to  three  hun- 

dred  and  fîxty  four.  But  the  method  of  ordering  fo  few  weights,  to  iervefa  ma-» 

ny  purpoiês,  is  beft  found  o^t  by  algebra  ;  and  bçing  as  well  applicable  to.  the 

parts  of  pounds  of  différent  dénomination^,  it  m^y  be  ferviceable  to  t;hQ&  wk^ 

loakK  ftatical  experioaiw^.  Th^Regula  çfimkiiUtémA^  IM^wife,  tbo^oot  fuUyex* 

pjain'd 
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plainMbythe  modem  algebraîfts,  wiU,  if  I  miftake  hot,  whcn  fymbolîcally 
managcd,  and  Ikilfiilly  applicd,  bc  very  fcrviceable  to  thc  naturaliil,  on  cer- 
tain occafions. 
Iii/rnmhtg  hj-     Wc  may  next  obferve,  that  mathematîcs  will  sreatly  aflîft  thc  naturalift  în 
^'thfes.         frami ng  hypothefes,  and  judgîng of thofe  advahced  by  others.    What  wretched 
théories  evcn  famous  naturalîfts  may  run  înto  for  want  of  this  knowledge,  ap- 
pearsfrom  the  accounts  ^\î\ç}[iEpcurus  and  Lucretius  givc  us  of  the  celeftîal  bo- 
dies.  And,  îndeed,  what  fatîfaftory  account  can  be  ^iven  of  the  varyîng  lengths 
and  viciflitudes  of  days  and  nights,  eclipfes,  the  dations  and  rétrogradations  of 
the  planet^,andotheraftronomicalphenomena,withoutmathematical  knowledge? 
And  withoutthedoftrineof  the  fphere,  what  naturalift  can  tell,  which  is  the  truc 
fyftemoftheworld,  tht  PlolemaicjTychonic^  ovCopernican?  Withoutarithme- 
tîc  and  geometry  no  knowledge  can  behad  in  aftronomy,  efpecially  not  ofthe  in- 
tricate  théories  ofthe  planets  ;yet  this  fcience  cannot  be  too  highly  prized,that  tells 
usour  earth  is  but  as  a  center  to  the  immenfelydiftant  fphere  ofthe  fixed  ftars. 
She^^îffg  the       The  ufefulnefs  of  pure  mathematicstogeographyis  évident;  and,  furely,  no 
fruefypmof  inquifitivc  pcrfon  wiir  defpife  arts,   which,  alone,  can  fhew  us,  whether  the 
/  e  ivorJ  .       ^^^^  ^ç  inhabit  moves,  or  ftands  ftill.    But  there  are  various  phenômena  of 
nature,  neither  aftronomical,  nor  geographical,  wherein  the  ufefulnefs ofmathe- 
matics  is  vifible  ;  for,  as  to  phenômena  of  vifion,  what  a  pitiful  account  hâve  we 
of  it  from  the  Ariftotelian  philofophers,  phyficians,  and  e  vèn  famous  anatom  ifts, 
who  werc  ftrangers  to  geometry,  incomparifon  ofthe  modem  mathematicians? 
And  whoever  is  acquainted  with  dioptrcis,  muft  be  fenfible,  that  a  knowledge' 
ofthe  properties  ofconvexbodies»  the  laws  ofrefradtion,  and  thé  dodrine  of 
fia.  ^^'  ^      conic  feétions,  are  requîred  to  explain  moft  ofthe  phenômena  in  vifion.  A  (Iran- 
ger  to  this  part  of  mathematîcs  willfcârce  underftand  the  admirable  ftrufture  of 
the  eye  ;  how  the  cryftalline  humour  refrafts  and  converges  the  rays  of  light  that 
cbme  from  the  objedt^  to  paintthe  pifture,  upon  the  Retina^  in  the  bottom  of 
the  eye  -,  why  that  pi(5hjre,  by  reafoh  of  the  croffing  of  the  rays,  is  there 
inverted,  tho*  the  objeftsthemfelves  appear  ereft  ;  why  fmallobjeôs,  placed  near 
the  eye,  and  feen  under  a  greater  angle,  leem  as  large  as  biggcr,  that  are  more  re- 
mote  therefrom  ;  and  much  lefs  will  he  comprehend  thereafon  of  many  delufivé 
appearancescxhibitedby  concave,  convex,  conical,andcylindrical  glaffes. 
'ïbe  doBrint  of     ^^  ^^^^  ivom  the  magnitudes  of  différent  bodies,  or  the  various  parts  ofthe 
rath's.  famé,  and  their  degrceà  of  velocity  in  motion,  acertaih  relation  will  arife,  called 

rtf/iV,  or  proportion,  the  doftrine  whereof  îsthe  nobleft  partof  mathematîcs; 
he,  who  is  not  indifferently  (kilPd  in  this  fcience,  has  laid  but  a  poor  founda- 
tion  for  philofophy.  Thefifth  book  of  Euclid*s  Eléments^  where  the  dotSkrine 
of  proportions  is  principally  deliver*d,  may,  perhaps,  prove  more  inftrudlive  to 
a  naturalift,  than  the  fifthbookof-/frî/î^//<f*sphyfics.  No  wonder,  then,  that 
PlafCyhy  an  infcription  placed orer  the  gateofhisfchool,  forbid entrance  to 
thofe  unlkilPd  in  geometry;  as  being  unfit  to  judge  of  whathe  taught.  Nay,  there 
are  fomeconfiderable  phenômena  of  nature,  which  will  remain  un  intelligible  to 
thofe  who  know  nothing  ofthe  doftrineof proportions.  Thus,  when  'tis  faid, 
in  optics,  that  light  decreafes,  in  aduplicate  proportionof  itsdiftance  from  the 
illumin'd  body,  aperfon  unacquainted  withproportionscannotafiîxanymean- 
ingtoihis  theorem  «  muchlcfs  cou'dhe  know  the  truth  thereof.  So  when  thefamc 

pro- 
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piopofidon  b  by  Merfennus  applied  to  founds,  a  common  reader  wou*d  remain 
in  die  dark,  did  not  the  author  add,  by  way  of  explanation,  that  if,  for  in- 
Itance,  the  foundof  a  pièce  of  ordinance  be  heard  at  a  ieague's  diftance,  the 
£ud  found  wou*d  be  heard  four  times  ftronger  at  the  diftance  of  half  a  leagiie. 
Nor  will  this  examp]e  itfelf  give  fuch  a  reader,  as  wc  fpeak  of,  a  clear  idea  of 
the  propofition.  Wehave  amoreconfiderable  inftance  of  this  kind  from  the 
noble  difcovery  made  by  GaliUoy  that  when  a  heavy  body  defcends  in  the  air, 
the  fpsLces  thro'  which  it  pafles,  are,  from  the  beginning  to  the  end  of  its  fall,  in 
a  duplicate  ratio  of  the  equal  parts  oftimefpent  in  falling;  for  heobferved,thata 
brals  builet,  of  an  hundred  pound  weight,  defcended,  in  the  fpace  of  one  minute, 
^hKOiàxtà Florentine  cubits,  or  one  hundred  and  eighty  Englijh  feet  ;  but  then. 
it  falk  in  fuch  a  ratio,  that  it*s  velocity  encreafes  in  a  progreffion  of  odd  num- 
bers,  beginning  from  an  unit  -,  fo  that  if  in  the  firft  moment  the  weight  fall  one 
Ëithom;  in  the  fécond,  it  will  fall  three;  in  thethird,  five;  in  the  fourth,  feven, 
iâc.  whence  Afifr/^«»«jgivcs  this  gênerai  rule:  "  if  the  times  be  given  to  find  the 
*'  fpaces,  fquare  the  former,  and  you'U  hâve  the  ratios  of  the  latter;  but  if  the 
*'  ipaces  be  given  to  find  the  times,  the  root  of  the  fpaces  will  give  the  ratio 
•'  of  the  times."  Another  inftance,  to  fliew  the  ufe  of  mathematics  toa  naturalift, 
may  be  taken  from  ftatics,  where,  in  the  balance  or  lever,  the  proportion  be- 
tween  équivalent  weights,  and  their  diftances  from  the  prop,  is  recîprocal  \ 
whence,  with  the  ftilyard  and  a  fmgle  weight,  a  confîderable  number  of  pounds 
may  bc  weighM.  But  this  grand  theorem  with  others,  that  alfo  ferve  to  ex- 
plain  the  phenomena  of  motion,  cannot  well  be  underftood  without  an  infight 
mto  geometry,  and  the  doâxinc  of  proportions.  And  that  mcchanîcs  may 
vaftiy  aflîft  the  naturalift,  will  bc  readily  allow'd,  when  'tis  knowri  how  tna- 
ny  of  naturels  works  areengines,  and  operate  accordingly. 

The  doârine  of  proportions,  as  it  is  the  foui  of  mathematics,  fo  it  may  be- 
corne  prodigioufly  ferviceable  in  philofophy  alfo  ;  and  that  not  only  by  aflift- 
ing  the  naturalift  to  underftand,  as  we  hâve  feen,  nuny  phenomena  of  na- 
ture, but  as  it  may  enable  him  to  perform  what  he  otherwife  cou*d  not. 
The  pendulum  is  the  moft  accurate  inftrument  we,  at  prefent,  hâve  for  mea- 
furing  fliort  fpaces  of  time  ;  but  he  who  wou'd  know  the  due  length  of  one 
to  fwing  any  determinate  fpace,  as  half  a  fécond,  for  inftance,  muft  find  it 
eut  by  trial  and  obfervation,  unlefs  he  be  acquainted  with  the  doctrine  of 
proportions  •,  whereas,  if  that  be  underftood,  and  the  phenomena  of  pen- 
dulums,  he  may,  from  the  length  of  one  tliat  meafures  a  known  part  of 
time,  deduce  the  length  of  others  to  mealiire  difièrent  parts  tnercof  ; 
without  making  any  new  trials  or  obfervations.  ^  Thus,  according  to  . 
Merfennus^  a  ftring,  with  a  buUet  fixed  to  the  end  of  it,  the  length  whercof, 
indudingthe  builet,  is  three  feet  and  a  half,  vibrâtes  féconds*  *,  and  it  is  a 
known  theorem,  that  "  pendulums,  alike  in  cvery  thing  but  length,  hâve 
*'  their  lengtbs  in  a  duplicate  proportion  of  their  refpeûive  times  of  vibration, 
**  or  as  the  fquares  of  their  vibrations  in  the  famé  time  ;"  whence  the  times  arc 
in  a  fubduplicate  proportion  to  the  lengths  of  the  pendulum  :  if  a  pendiilum, 

*  Accordîng  to  M.  Hipgins^  tJie  length  of  tKe  t  Or»  according  to  comnioii  nfe»  amang  us  39»  s 
pendolum  that  vibrate»  maoàA  is  3  fnnch  feet.  |  inches. 
$  i  lina.  H9r9iog.  OfcilUuçr.  Part  4.  prop.  25.  I 
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therefore,  were  defiredto  vibrate  half  féconds,  ît  muft  not  bc  afbot  and  three 
quarters  long,  which  îs  half  the  Icngth  of  one  that  vibrâtes  whole  féconds  ;  for 
that  wou*d  be  much  too  long  ;  nor  cou'd  it  fometîmes,  for  want  of  a  ftandard^ 
be  dîfcover'd  how  great  the  excefs  was  :  but  as  the  proportion  between  a  fécond 
and  half  fécond  îs  double,  and  the  proportion  between  the  length  of  the  twa 
ftrîngs  muft  be  duplicate  of  that  of  the  times  ;  it  follows,  that  the  length  of  the 
ftrings  muft  be,  as  4  to  i,  which  is  duplicate  of  2  to  i  ;  fo  that  the  ftring,  to 
vibrate  féconds,  ought  to  bc  but  a  fourth  of  the  length  of  the  other.  And  this 
appears  from  other  calculations,  and  expérience  itfelf. 

The  art  of  compofing  the  vaft  variety  of  tunes  that  render  mufîc  fo  dclight- 
fui,  dépends  upon  the  doûrine  of  proportions -,  and  whoever  is  well  fkiird 
herein,  and  can  apply  it  to  notes  or  words  propofed,  according  to  the  obferva- 
tions  of  the  gratefulnefs  of  particular  confonancies,  may  of  himfclf  compofe  a 
great  variety  ofnew  andpleafing  tunes,  whicharefomany  inftances  of  his  power. 
Mathematics  Perhaps,  alfo,  raiathematics  may  fuggeft  to  the  naturaliftmany  newexperi- 
fnayfuggeft     ^i^^xj^  wherebv  to  vary  thofe  already  made  concernîng  the  figures  of  bodies. 

new  expert*       ,       .;  -"^.  '•,  ••:*        •  ji      t  m  P    •  •  t     i  ,   * 

mtnts,  the  Imes  of  motion,  numbers,  proportions,  andthelike;  for 'tis  probable, 

that  fuggefted  experiments  as  wouM  either  be  overlook'd,  or  unflcilfully  pro- 
pofed, for  want  of  mathematics,  Will  either  imtnediately,  or  bymeansoftheîr 
applications,  prove  ferviceable  to  mankind.  What  numbers  of  experiments 
and  obfervatîohs  in  the  dcftruftive  art  of  gunnery  hâve  been  propofed  and 
made  from  h ints  fuggefted  by  mathematicians  ?*  But  thefe  I  leave,  and  corne 
to  their  lefsperniçious  difcoveries.  Pure  mathematics  hâve  help'd  to  difco- 
ver,  and  dérive  trom  fami^iar  obfervatîons,  a  great  variety  of  phenomena. 
From  obfervîng,  jthat  the  rays  of  lîghtàre  refradted  in  paflîng  thro*  différent 
médiums  s  and  that,  in  particular  cîrcumftances,  the  fun  andmoon  will  be  eclipf- 
cd  ât  particular  times,  very  cbnfiderable  deduftions  hâve  been  made  by  mathe- 
maticians in  optics,  aftroriomy,  geography,  navigation,  and  chronoJogy .  And 
whoever  confiders  the  doftrine  of  proportions,  of  concords  and  difcçrds,  wirh 
the  great  nùmber  of  mufical  inftrumehts  they  hâve  occafion'd,  and  the  other 
kinds  of  hints  they  may  afford  ;  and  is,  at  the  famé  time,  acquainted  with  thofe 
ingenious  and  ufefiil  experiments  in  optics,  derived from  obferving  that  the  an- 
gle of  incidence  made  by  the  rays,  is  equal  to  that  of  refleftion  ;  that  on  curve 
furfaces  the  angle  may  be  eftimated  as  made  by  a  tangent  thereto  ;  that  the 
\  ivj^  paflîng  from  a  rarer  médium  înto  a  denfer,  are  refraébed  towards  the  per- 
pendicular-,  but,  out  of  a  denier  înto  a  rarer,  from  the  perpendicular  ;  who- 
ever, I  fay,  confiders  ail  this,  and  how  great  a  variety  of  propofitions  hâve,  by 
the  mathematics,  been  dcduced  from  thefe  few  obfervations,  cannot  but  grant 
what,  by  fo  many  inftances,  I  hâve  endeavour*d  to  prove-f.  To  concludc 
thisfubjeft;  many  praftical  points  of  doétrine  reckonM  among  mixt  mathe- 
.  mâtics,  may  aflîft  the  riaturalift  in  making  experiments  and  obfervations, 
.  which  hecoùM  either  notât  ail,  or  but  imperfeftly,  make  without  them  $  thus, 


.  *  For  a  complète  theory  of  the  whole  art  of 
gunnery ,  deli  vcr'd  in  a  few  propofitions»  fec  Fbiîof. 
7ran,C  NP  179.  p^ç-  Or,  rather,  the  pofthumous 
Works  of  Mr.  Cotesy  lately  publifhed  by  his  wor- 
tby  fucceiTor  in  the  Plumian  chair. 


t  Upon  thefe,  and  a  few  other  propertics  of 
lîght,  demondrated  by  others^ .  and  taken  for 
granted  by  Sir  I/aac  Niwfojr,  that  great  philo- 
lopher,  has  raifcd  his  wonderfut  theory  of  light 
aod  colours . 
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dîalliiig,  for  inftance,  teaches  to  meafure  tîme,  and  tends  chîcfly  to  praâice  ; 
the  art  of  pcrfpeftive  is  of  great  fervîce  in  reprcfcnting  folids  and  diftances 
upon  fmall  and  plain  furfaces  ;  as  alfo  in  lîmnîng  :  and  with  this  both-  fcholars 
andtravellers  wou'd  do  wcU  to  acquaint  themfelves,  in  order  to  reprefent  and 
adorn  thc  hiilory  of  nature^  and  feveral  parts  of  navigation.  But  if  ît  be  undeni- 
abk,  that  in  thefe,  and  other  inftances,  mixt  mathematics  are  of  ufe  to  the  na- 
turalift,  and  enable  him  to  extend  the  empire  of  mankind  ;  *tis  certain,  that 
pure  mathcniatics  muft  be  fo  too  ;  fince  *tis  from  the  theory,  that  not  only  thefe 
more  praftical  parts  are  derîvcd,  but  a  greater  number  of  mixt  mathèmatical 
fciences  may  takc  their  rife.  Mufic  confifts  of  pure  mathematîcs  and  founds,  hy- 
droftatics  of  mathematics  and  water  ;  fo  that  by  an  union  thereof,with  other  fub- 
jeâs,thedoôrines  of  mixt  mathematics  will  probably  be  advanced,  both  in  num- 
ber and  ufefulnefs.    Nor  is  it  only  upon  the  forefaid  parts  of  learning  whercin 
uftfiil  applications  of  pure  mathematics  may  be  madc  :  other  fciences  hâve  a 
great  dépendance  on  thefe  fublime  ones,  and  particularly  thofe  which,  in  a 
laigefcnfe,  are  caird  mechanical,  whereof  we  corne  next  to  treat. 
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BY  mechanics,  I  underiland  not  fimply  the  doftrîne  of  the  moving  powers,  Mecbania  ad- 
or  the  method  of  improving  force,  and  formingengines  -,  but  in  gênerai,  *^««'^.^'«*'/* 
al!  thofe  parts  of  knowledge  that  confift  in  the  application  of  pure  mathema-  ^J^*^^^'^ 
tks  to  produce  or  modify  motion  in  bodics*.     That  thîs  fcicnce,  therefore,  is 


*  *Tb  a  jaft  notion  of  mechanics  which  Sir 
Ifiuu  Nnvim  delivers  in  the  preBice  to  his  ad- 
miraUe  Principia.  "  The  ancients,"  fevs  that 
great  aodior»  '*  made  two  kinds  of  mechanics, 
*'  a  ratkmal  and  a  praâical.  For  the  manoal 
"  opeiator,  afQally  performing  his  part  inaccu- 
^*  lately,  pve  occaflon  to  diltingmfh  between 
**  mcchanics  and  geometry»  and  fo  to  refer 
<«  whatever  is  perfeâ  to  the  latter  ;  but  what 
"  is  leis  pei&ô,  to  the  former.  The  error, 
"  howeier,  is  not  owing  to  the  art,  bat  thofe 
**  whopraâifeit.  Whoevcr  works  inaccuratcly, 
"  is  an  imperfeô  mechànic  ;  bot  cou'd  a  znan 
"  perfonn  to  the  ntmoft  exaé&iefs,  he  wou*d  be 
**  a  pex&â  mechanic.  To  defcribe  rieht  Hnes 
«  aod  drcles,  in  which  geometry  is  founded, 
"  bdongs  to  mechanics  ;  and  geometiy  does 
"  Bot  teach  to  draw  them,  bnt  fiqppofes  them 
"  to  be  drawn  ;  for  it  requires  that  the  ftudent 
"  flioa'd  exaéUy  defcribe  them  before  he  enters 
*'  opon  g^metry  ;  and  after^rards  ihews  how 
"  problems  may  be  folved  by  means  of  theiê 
**  opérations.  To  defcribe  right  lînes  and  cir- 
**  des  are  problems,  but  not  g^metrical  ones  ; 
^  the  iblnoon  of  them  being  luppofed  from  me- 


**  chanics,  and  their  ufe,  when  folved,  taught 
**  in  geometry.  ■  Geometry,  therefore,  is 

*'  founded  in  the  praôice  of  mechanics,  and  îb 
**  only  that  part  of  univerikl  mechanics,  which 
**  with  accuracy  propofes  and  demonft rates  the 
"  art  ofmenfuration.  But  manual  arts  being 
*'  principally  employ*d  in  giving  motion  to  bo- 
"  dies,  geometry  is  commonly  confinM  to  mag- 
**  nitude,  and  mechanics  to  motion.  And  in 
**  this  ïtnSt  rational  mechanics  is  an  accurate 
**  exhibition  and  demonftration  clE  the  doârine 
**  6f  modOBS,  from  whatever  powers  they  pro- 
^*  ceed^  and  of  the  powers  neceilary  to  allmop 
"  tien," 

'*'  The  cffcéte  of  machinw,"  iays  that  excel- 
lent mathematîdan  C.  Whifimsj  *'  followingup- 
"  on  their  ibuâore  by  unaltorable  laws  of  na- 
*'  ture,  ail  opérations  of  bodtes  are  call'd  me- 
*'  chanîcal,  becaufe  they  adl  agreeably  to  their 
'  "  'ftmânre,  and  the  etcrnal  laws  of  motion.  He, 
'*  therefMe,  is  a  mechanical  philofopher,  who 
*'  plainly  iliews,  by  the  laws  of  motion,  how 
**  the  ef&ûs  of  things  fbllow  from  their  fhruc- 
"  ture."     fFolff  Elément.  Mecban,  p.  642. 
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greatly  advantagious  to  expérimental  philofophy,  and  to  enlargc  thc  empire 
of  man,  appears,  in  that  many  of  thoie  things  above  fhewn  to  render  mathe- 
matics  ufeful  to  the  naturalift,  may,  mutatis  mutandisj  be  underftood  hère  alfo; 
tho'  this  fcience  bas  fome  peculiar  advantages.    To  corne  to  particulars.    Thc 
phenomena  of  this  doârine  belong  to  the  hiftory  of  nature  in  its  full  cxtent,. 
and  therefore  challenge  the  naturalift's  confideration  ;  fo  that  being  thoroughly 
underftood,  we  niay  well  fuppofe  it  will  greatly  contribute  to  the  advancement 
of  his  knowledge,  and  confequently  of  his  power,   Thus,  for  inftance,  when 
a  pièce  of  wood  plunged  in  water  émerges  and  floats,  even  vulgar  natiHulifts 
thirjc  it  belongs  to  them  to  account  for  this  phenomenon,  which  they  fancy 
prciceeds  from  the  pofitive  levity  of  the  wood  ;  tho'  fome  woods  that  fwim  in 
jfrater,  may  fink  in  oil  or  fpirit  of  wine.    And  may  not  a  philofbpher  find  eut 
the  reafon,  why  one  part  of  floating  wood  keeps  above  the  furface,  whilft  the 
:  other  finks  beneath  it  -,  and  why  the  extant  part  of  différent  kinds  of  wood 
bears  différent  proportions  to  that  îmmerfed,  in  the  famé  or  différent  waters  ? 
For  if  thefe,  and  the  like  phenomena,  be  carefiilly  examin'd  hydroftaticaffy, 
the  caufe  thereof  will  not  only  appear  -,  but  alfo,  by  applying  that  difcovery, 
an  eafy  way  is  obtainablc  to  eftimate  the  différent  ftrengths  of  fklt-fprings, 
brines,  and  lixiviums,  with  other  praftical  coroUaries. 
By  helping  to        Mechanics,  alfo,  help  to  invent,  and  judge  of  hypothefes  relatîng  to  the  fub- 
ii^n^ent  and     jefts  wherein  they  are  concern'd.     This  appears  not  only  in  the  fcrew,  the 
^thfL^'^^^  crâne,  the  balance,  iSc.  but  in  many  familiar  phenomena,  wherein  this  doc- 
trine is  ufually  thought  little  concern'd  ;  as  the  bearing  a  pike,  a  mufquet,  on 
the  fhoulder  ;  the  force  of  a  ftroke  given  with  a  long  of  a  (hort  inftrumenr, 
or  held  in  a  particular  pofture  ;    the  power  of  a  lhip*s  nidder  ?  the  rowing.of 
boats  •,.  the  breaking  of  wood  ;  with  a  multitude  of  other  common  and  obvions 
înftances,  whereof  mechanics  will  furnifh  us  with  a  better  account  than  the 
Ichoolmen,  and  fuch  as  are  ignorant  of  the  propertîes  of  the  centre  of  gravity, 
the  feveral  kinds  of  levers,  the  wedge,  6? r. 
Jftit/ol've  phe-     But  therc  are  many  things  in  phyfics  that  camiot  be  well  explain'd^  nor  under- 
nomena  ;  as     ftood,  without  the  affiftance  of  mechanics  -,  for,  abondance  of  phenomena,  thc 
^^%7J^âatks  phy fical  caufes  whereof  may  beaffign'd  by  the  naturalift,  cannotbejuftly  and 
oy  rojta     .  pj.Qpcj.jy  ddiverM  without  a  knowledge  in  ftatics,  hydroftatics,  &f  ^ .  as  appears 
by  the  above-mention'd  examples  of  thc  floating  and  fîhkingof  wood  in  water  -, 
for,  were  the  reafonr  of  this  appearance  demanded  ofa  fchool-philofopher,  he 
wou'd  anfwer,  that  wood,  aboianding  with.  air,  an  élément  much  lighter  than 
water,  that  detains  it  upon  the  fur  face  of  the  fluid.    But  this  reafon  is  not  (àtif- 
faftory  to  anaturalift  verfed  in  hydroftatics.  For,  not  naw  to  examine  whether 
there  be  fuch  a  thing  as  pofitive.  levity,  or  whether  the  air  polTeiTes  that  quality, 
expérience  fhews,  that  tW  wfcen  wood  is  lighter  than  an  cqual  bulk  ot  water, 
it  will  fwim  y  yet  if  it  be  heavier,  it  fînks  therein  ;  as  guaîacum,  wherein  I  thc 
rather  chufeK>inftance,.becau(eth8chynirftsobferve  itleaveslcfs  afhcsfin  which 
the  tcrreftriat  and  heavy  parts  are  fupj[)ofed  to  refîde)  when  burnt,  than  other 
woods  which  fîoat  on  watet.     h-on  and  ftones,  by  reafon  of  their  weight,  arc 
thought  to  contain  little  aiV,  yet  they  rifeor  float  if  immerfed,prplungçd  tnafluid 
fpecifically  heavier  than  themfelves  i,  as  any  one  may  try  with  quick-fil  ver  or  melt- 
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ed  kad  ;    from  whence  it  appears,  tfaat  die  predominancy  of  the  air  need  not 
be  r^arded  in  bodîes,  when  confidcr'd  as  to  thcir  finking  or  fwiihming  in  a 
propofed  fluid.     And  tho*  air  were  admitted  as  die  caufe  of  a  bod7*s  floadng^ 
it  cou'd  only  be  a  remote  one  \  the  immédiate  caufe  being,  that  the  body  is 
Jighter  than  an  equal  bulk  of  the  fluid  ;  and^  therefore,  the  famé  body  y  with-» 
out  acquiring  or  lofing  air,  may  fwim  in  one  water,  and  fink  in  another  y  a$ 
toaded  (hips  hâve  been  found  to  do  upon  comîng  into  frefli  watcr  ;  and  jûi 
e^  that  finks  in  common  water,  will  be  fuftain'd  in  ftrong  brine.     Nay,  a 
body  may  befopoiléd,  astofinkifthefluidgrowwarm,  andemergeagain  when 
that  becomes  cold.  But  if  the  levity  of  the  air  cannot  account  for  the  floating  and 
ûnkmg  of  wood,    much  lefs  will  it  afFord  a  fatis&âory  reafon,    why  différent 
tdnds  of  wood,  in  the  famé  water,   or  the  famé  kind  in  différent  waters,  will 
fink  to  a  certain  depth»  whilft  this  phenomenon  is  eafily  folved  from  hydroftatics  ^ 
for,  according  to  JÎrcbimedeSy  **  ibiids  lighter  than  the  fluid  thcy  are  put  in, 
•*  will  fink,    till  a  quantity  of  the  fluid  equal  in  bulk  to  the  part  immerfed,^ 
**  becomes  equal  in  wcight  to  the  whole  floating  body;  "  from  whence  flow 
thefe  coroUaries.     A  floating  body  bcars  the  famé  proportion  in  weight,  to 
a  quantity  of  fluid  equal  to  it,  in  bulk,  as  the  immerfed  part  of  the  body 
bears  to  the  whole  of  the  famé  body.  A  quantity  of  fluid,  râual  in  bulk  to 
the  whole  body,  has  thefame  proportion,  in  weight,  to  the  faid  body,  as  the 
whole  body  has  to  the  part  below  the  furface  of  the  fluid.  And  as  thefe  corol- 
larîes  détermine  the  proportion  between  the  immerfed  and  extantpart  of  the 
Aoatingbody,  they  luggefl:  a  way  of  contriving  a  fmall  and  light  floating  in- 
ftrument  to  meafure  the  différent  gravities  of  feveral  liquors.     And  hence,  al- 
fOy  Steviittis  flicws,  that  if  the  part  of  a  floating  body  immerfed  in  a  fluid  be 
!known,  together  wirh  the  fpecific  gravity  of  that  fluid,  the  weight  of  the  whoIc 
folid,  how  large  foever,  may  be  détermina.     Thus,  fuppofe  the  part  of  a 
fliip  lying  under  water  be  100,000  cubic  feet,  and  that  each  cubic  foot  of 
water  weighs  70  pound,  multiply  100,000  by  70,  and  the  produit,  7,000,000 
gives  the  weight  of  the  fliip,    and  whatever  is  contain'd  therein.     Ask  a  mère 
fchool-philofopher,  why  fucking-pumps  will  not  raife  water  above  the  height 
of  40  feet;  or  why,  when  a  proper  quantity  of  water  and  quick-filver  is  poured 
întoan  invcrtedfyphon,  the  furface  of  the  water  inoneleg  willrife  yaftly  higher 
than  the  furface  of  thequick-filver  in  the  other  ;  or,  laftly,  why,  tho*  a  pièce  of 
îron,  and  another  of  marble,  beequiponderant  intheair,  the  meta}  appears 
much  heavier  than  the  ftone  when  thefcales  areplunged  in  water;  and,  I  fear^ 
he  wiJI  hence  receive  more  perplexity,  than  voufatisfaftion.     Itwereeafy  to 
adda  multitude  of  queriesrwhereof  a  naturalift,  ignorant  in  mechanics,.  cou'd 
giye  but  a  very  poor  folution  ;  which  yet  the  mechanic  wouM  fetisfaôorily 
anfwer.  And  for  proof  hereo4  1  refer  the  fchoolmcn  to  Arifiothh  mechani- 
cal  queftions.    Bat  to  ftiew,  that  fome  phyfico^mcchanical  phenomena  are  un- 
ÎDtelligiblewithoutaknowledgetn  mechanics,  I  fliull  produce  a^confiderable 
theofem  in  hydroftatics,  thought  to  be  firft  deliver*d  by  Merfennus.  "  The  ve- 
**  locity  wherewith  wate?  defcends  and  runs  from  tubes  of  equal  bores^  but 
"  unequal  heights,  is  in  a  fubdtiplicate  ratio  of  their  heights:"  whence  wc  havc 
this  coroUary ,  that  fuch  tubes  are  in  a  duplicate  ratio  of  the  velocity  of  the  wa- 
ter that  ûihûdes  in^  and  runs  out  of,  ihem  ;  fo  that  to  make  OQe  cylindf  rcal 
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tube  of  thc  famé  bore  with  another,  run,  in  equal  time3,  twîce  as  much  iwra- 
•  ter  as  that  other,  the  former  muft  be  four  times  the  length  of  thc  latter. 
m)Hi  afTifi  ^^  ^^  ^^  ^^^^  of  mathematîcs,  fo  alfo  mechanics  wiU  affift  the  naturalîft  to 

InuhîflJ exle-  Hiultiply  experiments  by  the  enquiries  they  will  fuggeft,  and  the  inferences  and 
rimeras,         appHcations  whereto  they  lead.  Hereof  we  hâve  a  noble  inftance  in  the  Torri- 
cellian  experiment,  wherein  à.lmaft  evcry.year  produces  new  difcoveries.  Aler- 
fennus^  alfo,  has  fuppliecj  us  with  abundance  of  new  propofitions  in  balîfliîcs. 
But  Galil^o  affords  us  Jlill  more  noble  examples,  rehting  to  the  refiftance  of 
.  bodies  in  brcaking  j  thç  force  required  to  breali:  them  ;  and  the  Icngth  where- 
at  thcir  own  weight  will  do  it  ;  which  he  has  reduced  into  an  art.  'Twere  need- 
Icfs  to  add  farther  particwlars  on  this  head^  confidering  what  a  variety  of  ule- 
ful  propofitions  hâve  becd  deduced,  and  are  ftill  mechanically  deducîble,  from 
that  obfervation  oï Archimedes^  ''that a  fplid  body  weighslefs  in  water,  than 
"  in  air,  by  the  weightof  a  quantityof  water  equal,  in  bulk,  to  that  body."  And 
diat  many  mcchanical  theorems  are  fertile  both  in  othcr  propofitions  and  ufe- 
ful  applications,  I  may  hereafter  Ihew,  by  thcufes  I  my  lelf  havemade  of  this 
very  propofirion,  and  its  coroUaries. 
qigpeculiar        -^^  ^^^  ^^  peculiar  ufes  of  mechanics,  they  confift  in  thc  makîng  proper  în- 
u/esofmecba-  ftrumcnts  and  tools  for  experiments  and  obfervations  ;  and  of  this  we  hâve  a  rc- 
mcs,  in  r/«/^^markable  inftance  in  the  marineras  compafs,  whence  the  benefits  of  navigation 
"  are  derived.     Baptifta  Pûrta^  and  others,  afcribe  the  difcovery  of  the  nee- 

dle's  direûive  faculty  to  Amalpbiy  a  Neapolitan  ;  yet  that  author  owns,  that 
for  want  of  our  prcfent  contrivance,  this  lucky  înventor  ufed  a  pièce  of 
wood,  or  ftraw,  to  keep  his  needle  afloat  ;  which  was  a  very  inconve- 
nient  (hift  :  and  had  mechanics  never  fupplied  us  with  a  way  topoife  the  nee- 
dle, fo  as  to  keep  it  horizontal,  notwithftanding  the  rolling  motion  of  the 
ftiip,  the  efFcâ:  of  the  load  ftone  wou*d  hâve  continued  very  infignificant  to 
^  the  diftrefs'd  pilot.  *Tis  mechanics,  alfo,  that,  by  means  of  the  centrobar- 
ric  doârine,.  has  enabled  us  to  make  the  dipping-needle  ;  whofe  phenomena 
are  very  odd  :  and  tho%  as  far  as  I  hâve  try'd,  they  feem  very  uncertain  ;  yet 
it  may  very  poflibly  happen,  that  farther  obfervation  will  reduce  them  to 
fome  theory,  produAive  of  praâical  inferences*. 

That  ccntrobarrics  may  be  of  immédiate  ufe,  will  appear  more  crédible,  if, 
as  writers  of  unfufpeâed  veracity  aiTureus,  akind  of  lamp  has  been  made,and 
poifedfo,  that  tho'  roUed  about  like  a  bowl,  theoil  will  not  be  fpilt,  hor  the 


iarrici, 


*  The  é&pplng  needle  feems,  fiace  the  tîme  of 
MrBwle,  to  hâve  been  applied  to  little  elfe  than 
thc  dikovery  of  iron-mines  ;  till  Mr.  Wbiâm 
happen*d  to  confider  h,  and  attempted  to  apply  it 
tD  a  ffloch^  more  noble  parpofe  ;  the  difcovery  of 
the  loogitqdeat  fea.  He  obferves»  that  if  it  be  6 
inches  radiu&^of  a  prifmaticor  cylindrical  figure, 
and  ofcillates  along  the  magnetic  meridian,  itnere 
peHbrms  every  mean  ofcillatioa  in  aboat  6'^  and 
ewr^  fmall  onein  aboat  5";  bat  that  if  it  be  4 
feetiong,  itniiake»everv  mean  o(ciUation  in  a- 
boat  24'%  and  every  (inail  onc  in  aboat  22  "i  that 


the  force  of  magnetirm  in  this  country,  as  it  zSkOa 
needies  of  a  foot  in  length,  is  to  that  of  gravity, 
nearly  as  i  to  300  ;  that  thé  qoandty  ofmagne- 
ticpower,  acceleratji^  thefame  dii>]>ing-iieed]e, 
as  it  ofeillates  in  the  iame  vertical  plains,  is  as  the 
co-ûnes^  of  the  angles  made  by  thoTe  phUns,  and 
the  magnetic  meridian,  taken  on  the  horheon  ; 
and,  that  the  times  of  ofciUation  and  vibration  in 
dipping  and  horizontal  needies,  eqnally  raxi,  are 
as  their  lengths  direâly  \  and  the  aâuafvelocity 
of  their  points  along  their  arcs  always  eqoal.  See 
Whifi9if%  Dipfi^NeeMi. 
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.flame  ezdnguiih'd.  To  remedy  the  inconveniencies  of  Cardâtes  latnp,  I  con- 
trivcd  onc  aftcr  the  following  mannç^r. 

jfBCDj  is  a  veflel  of  latton,  well  foIder*d  every  where.  J^^if.  î. 

BCj  EFy  are  two  bottoms  folder*d  to  that  veffel. 

FG,  is  a  pîpe  foldcr'd  to  the  bottoms  ;  and  ^hofe  aperture  is  in  the  great 
cavity  FA. 

Hyis3,  hole  in  the  pipe  F  G,  openîng  betwecn  the  two  bottoms,  BC,  EF. 

/,  is  another  hole,  to  which  is  folder*d  a  pipe  /G,  bent  upwards,  àt  G. 

PP,  is  a  littlc  veflel  fit  to  receîve  the  wieck  of  the  lamp. 

JL  My  h  a  flendcr  pipe,  open  at  both  ends,  and  folder'd  to  the  cover  y/ 2), 
in  L  i  and  to  the  bottom  E  /*',  in  M.  So  that  by  thîs  pîpe  the  external  air 
may  communicate,  between  the  tWo  bottoms,  without  penetrating  IntQ  the 
vity  JF. 

Ny  is  a  fhort  pipe,  folder*d  to  a  hole  in  the  cover  ADy  whéréby  oil  miy  bc 
poured  into  the  cavity  >fis  and  that  be  ftopp*d  afterwards  very  clofe  withcork. 

For  the  fiUing  up  of  thîs  engîne,  you  muft  ftop  the  aperture  G^crfthe  pipe 
/G,  with  a  long  pin  fitted  for  that  purpôfe  5  and  the  upper  end  of  thfe  pipe 
LMy  muft  be  ftopp*d  too  •,  thén  pour  in  your  oil  by  the  apertUPe  JV5  which 
done,  the  famé  aperture  iV,  is  to  be  fhut  up  exaftl  v,  and  both  the  other  to  be 
opened,  vix.  G,  and  L.  Then  the  oil,  through  tne  pipe,  /G,,  will  run  and 
fiil  the  veflel  P,  till  irs  fuperficies  is  in  the  lame  levci  with  the  hole  H^  and 
no  more,  as  might  be  eafîly  demonftrated. 

Now  it  is  eafy  to  fee  that  this  lamp  is  free  from  ail  the  inconveniencies 
which  the  lamp  of  Cardan  is  fubjeû  to  ;  for 

1.  The  air  doth  not  cet  into  it  by  ftarts  or  gluts,  as  it  doth  in  Carddn^s^ 
lamp  ;  but  when  the  oil  m  PP^  being  wafted  by  the  flame^  cornes  to  hâve  its 
fuperficies  lower  than  the  hole//,  the  oil  from  the  cavity  ÂF^  runsinto  PPy 
gently,  becaufe  its  place  left  in  the  cavity  JF^  is  eafily  fupplied  by  the  ex- 
ternal air,  which  through  the  pipe  L  Af,  and  the  hole  H^  gets  up  into  the  faid 
cavity  jt  F. 

2.  When  the  air  contained  in  the  cavity  AFj  comesto  be  rarifyM  by  fbme 
beat,  it  drives  out  much  oil,  and  fo  is  able  to  choak  Cardan*^  lamp  :  but  in  this^ 
the  oil  being  thus  driven  out,  gets  into  the  fpace  between  the  two  bottoms,  as 
well  as  into  the  veflel  PP.  New  the  faid  fpace  between  the  two  bottoms,  by 
reafon  of  its  largenefs,  receiving  twenty  or  thirty  times  more  oil  thàn  the  vei- 
fcl  PP  ;  it  foUows,  that  the  fuperficies  of  the  oil  therein  rifeth  twenty  or  thirty 
times  Jels  than  if  ail  the  oil  had  been  driven  into  the  faid  veflel.  Therefore, 
when  we  fill  the  lamp,  we  muft  take  care  that  the  pipe  Z.,  be  well  fliut,  fo  that 
the  air  between  the  two  bettoms,  finding  no  iflue,  may  keep  the  oil  from  fill-- 
ing  that  fpace,  which  by  this  means,  when  the  hole  L,  is  open,  will  be  fit  ta 
rcceive  the  oil  driven  out  by  the  rarifaftion  of  the  air  in  the  cavity  A  F. 

5,  The  oil  being  always  kept  at  the  famé  diftance  from  the  flâme,  the  wieck 
wiJi  not  be  quîckly  confumed.  -  . 

4,  We  hère  hâve  the  conveniency  to  put  new  oil  into  the  lamp,  without 
moving  or  extinguifliing  the  famé  ;  for  we  need  but  fhut  up  G,  and  L,  and 
pour  tbc  oil  tbroug];i  Ny  as  was  faid  bcfore. 
^  >^  .  Çrom 
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In  tbe  art  of       Froîti  knowing  that  comprefs*d  air  has  a  fpring  whercby  ît  refifts  fàrthcr 
dtwn^.  compreffion,  and  by  a  flight  contrivance  to  apply  this  pneumatical  principlc, 

an  accjuaintance  of  mine  made  an  enginc,  wherein  he  cou'd  dive  to  the  bor- 
tdm  ot  the  fea,  and  therc  continue  fometimes  many  hours,  till  wrecks»  or  thingj 
of  value,  were  found,  and  cables  tied  to  the  funk  guns  of  ihips,  which  wcre 
afterward  buoy'd  up*.  And  by  this  means  he  acquired  great  riches. 
jnd  tbe  nfe        But  fo  many  examples  might  be  given  of  mechanical  inftruments  and  tools 
and  applica.    yfefui  to  the  naturalift,  that  it  wou'd  be  tedious  to  cnumerate  them  ;  nor  is  it  nc- 
îî^*J^j^^^'''ceflary,  fince  the  fhops,  by  exhibiting  them,  may  well  fave  us  the  labour.  But 
dels,  &c.        as  a  knowledge  in  mechanics  helps  the  naturalift  to  proper  inventions,  accord- 
ing  to  his  feveral  purpofes,  fo  one  good  contrivance  may  equal,  and,  perhaps, 
producç  many  ufeful  experiments.  He  muft  certainly  be  a  dull  naturalift,  who 
can  kntow  the  properties  of  the  centre  of  gravity,  of  levers,  balances,  fcrews, 
wedges,  iâc.  and^  by  frequenting  the  fhops,  hâve  feen  various  engines  to  anfwcr 
différent  defigns,  and  not  be  able,  by  compounding,  varyîng,  and  improving 
them,  to  devife  means  he  wou'd  otherwife  not  hâve  thought  on,  to  make  ncw 
trials,  or  to  repcat  the  old  ones  with  more  accuracy ,  eafe,  and  fomc  other  advan- 
tages.  And,  that  a  good  mechanical  contrivance  may  be  as  valuable  as  many 
particular  experiments,  will  appear  from  examples.  To  valves,  tho*  a  flight  and 
obvious invention,  we owe not only  agréât  variety  of  pumps,  and  bellows;  but 
they  alfo  make  very  confiderable  parts  of  many  other  engines  ;  and  may,  as 
fome  trials  hâve  inform'd  me,  be  employ'd  in  feveral  new  experiments  ;  cfpc- 
cially  when  made  of  brafs,  and  fo  fmall,  as  fome  I  hâve  obtain'd  from  fkilfui 
workmen,  that  they  may  be  ufed  in  little  glafs-pipcs  and  fyringes.   By  mcâns 
of  fmall  valves,  and  the  knowledge  of  the  îpring  of  comprefs'd  air,  wind-guns  ^ 
havc  been  contrivcd  ;  which  ferve  to  fhew  the  weight  of  the  air,  as  well  as  to 
kill  dcer,  or  other  game  i  without  frighting  away  the  reft  by  any  report. 
Méuhimatits       But,  methînks,  both  mathematics  and  mechanics  hâve  been  too  much  con* 
mmdmecbania  finj  jq  xht  ftars,  the  earth,  the  water,  and  fome  few  confpicuous  parts  of  na- 
fiJdTn  tkdr  ^^  befides  ;  whilft  they  might  be  extcnded  by  a  philofopher  to  various  other 
afplicativn.     produâlons,  both  of  nature  and  art.     Thus  Arcbimedes  deduced  hydroftatia 
from  the  application  of  vulgar  ftatics  to  the  weighing  of  bodies  in  air  and  wa- 
ter, or  water  alone  i  and  Torricelli^  with  others,  lately  applied  the  principla 
of  hydroftatics  to  quick^filver.     But  one  confiderable  advantage  both  mathe- 
matics and  mechanics  may  afFord  the  naturalift,  is,  by  fchcmes,  figures,  nprc- 
fentations,  and  models  ;  which  greatly  aflîft  the  imagination  to  conceivc  many 
thingjs,  and  by  that  means  enable  the  underftanding  to  judge  of  them,  and  dc- 
duce  ncw  confequences  therefrom.  'Twou'd  be  exceeding  difficult,  if  not  im- 
pofllble,  to  go  uirough  fome  tedious  çeometrical  demonftrations  without  the 
belp  of  a  vifible  fcheme  ;  not  to  mention  how  hard  it  is  to  initiate  perfons  in 
cofmography  and  geography  without  material  figures  and  globes.    And  how 
neceflary  figures  and  models  are  in  the  building  of  (hips,  houfes,  engines,  and 


*  Dr.  Hal/éiy  has  an  excellent  contrivance  of  a 
diving-bdl  npon  this  ibandadon;  wherein  he 
can»  with  ail  defirable  convenienœ,  deCcend  to 
an/  deptfa  of  the  fea,  and  thcre  continiiefôr  fe- 


veral hoors  together.    See  a  fiill ^«"poof 
this  engine,  and  the  nunner  ijiu&ngit,  m  ^ 
Pbiiofifbieal  7rémjkam4,  No.  349-  P'  49^' 
N0368.  p.  ,77.  ^^ 
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«her  ftruéhjrcs,  cvery  onc  knows.  And  not  only  mechanîcs,  mathematîcs, 
and  anatomy,  ftandin  nccd  of  fchcmes  and  rcprefentatîons,  to  gîvc  clcar  con- 
ceptions 5  but  many  phyfical  things  may  by  thc  famé  means  rcceive  illuftra- 
tion.  And  \ï  Des  Cartes  was  the  firft  introdoccr  hereof,  I  think  we  are  o- 
bliged  to  him  -,  for,  as  Plato  faid,  God  always  afts  geometrically  ;  fo,  in  many 
cafés,  nature  afts  mechanically,  in  animais,  plants,  and  many  other  bodîes; 
*the  cufious  and  fine  contrivances  whereîn  bemg  wcU  rcprefented  to  the  eye, 
mây  gready  affift  us  in  framing  juft  idcas  of  them. 


S    E    C   T.      IV. 

1C  O  M  E  ncxt  to  fliew,  diat  natural  phîlofophy,  by  adoptîng  trades,  ^^fVf^^^l^^ 
may  bccome  very  bénéficiai  to  mankind  ;  for,  firft,  a  knowlcdge  herèîn  '''^"âpil^i^ 
"wîll  improvc  the  mind  of  a  naturalifl:  -,  and,  fecondly,  enable  hîmtoadvancc/^^^j. 
them.     *Tis  a  préjudice  no  lefs  pernicîous  than. gênerai,  which  natural  philo- 
fophy,  and  the  intereft  of  mankind,  receive,  that  learned  and  ingenîous  pcr- 
fons  (hould  hâve  been  kept  ftrangersto  the  fliops  and  praétices  of  tradefmen. 
•  Moft  of  thc  phenomena  that  arife  in  trade,  are  a  part  of  natural  hîftory  ;  and, 
thercforc,  demand  the  naturalift's  care.     Nor  will  it  excufe  the  neglcâ:  and 
contempt  of  this  part  of  natural  hîftory,  in  men  of  Icamîng,  that  it  muft  be 
learnt  from  illiterate  mechanics  ;  or,  that  the  things  it  exhibitr  are  works  of 
art,  and  not  of  nature.    The  firft  plea  is  fo  unworthy  6f  a  philofopher,  as  not 
to  deferve  an  anfwer  ;  and  as  for  the  latter,  there  is  not  that  différence  men, 
ufually,  imagine,  between  the  prodùétions  of  nature  and  art.     Many  things 
called  artificial,  difler  not  from  the  natural,  in  eflence,  but  efficients  :   nature 
performs  the  greateft  fhare  of  the  bufînefs  in  abundance  of  trades  -,  for  inftance, 
thofe  of  thc  malfter,  brewer,  and  baker  ;  in  preparing  raîfîns,  currans,  and 
other  dried  fruits  ;  the  making  of  hydromel,  vmegar,  lime,  &f.r.  for,  in  thcfe, 
the  tradefman  does  but  bring  together  the  rcfpeftive  vifible  bodies,  and  leave 
*  them  to  ad  on  each  other,  according  to  their  feveral  natures.    Thus,  alfo,  in 
making  glafs,  the  artificer  puts  fand  and  alhes  together,  but  the  diffolution 
and  union  are  brought  about  by  the  aûion  of  the  fire  thereon  -,  as  when  it 
tums  wood  to  afhes,  the  volatile  fait,  oil,  carth,  and  phlegm,  unité  firft  into 
fmoke,  and  then  into  foot.     When  a  pear  is  grafted  on  a  white-thorn,  the 
finit  it  beats  will  fcarce  be  thought  unnatural,  tho'  prt>duced  by  a  coalition  of 
two  différent  bodies  by  means  of  human  induftry. 

But  many  phenomena  in  trades  are,  alfo,  fome  of  the  more  noble  and  ufe-  ^^^<«»iii«r« 
fiil  parts  of  natural  hiftory  ;  for  thev  fhew  us  nature  in  motion,  and  that  too^^'^^^'T. 
wben  turnM  out  of  her  courfe  by  human  power  ;  which  is  the  moft  înftruc-^^^^^^^'îi 
tive  ftate,  whereîn  we  canbehold  her.  And,  as  the  obfervations  hereof  tend,/e«n»/i^«/Ai- 
dîrcâly,  to  praftice,  fo  may  they,  alfo,  affbrd  much  light  to  feveral  théories-, l^fit^r. 
ABddicfeitfieftomona'are,  thercforc,  the  fincr  to  bc  tr^iflatcd  into  natural  hi- 
Vét.  I.  S  ftory. 
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ftory,  bccaufe  the  perfôns,în  whofe  hands  théy  lie,  ufually»  know  not  how  ta 
defcribe  their  own  pra<5tices,  or  the  accidents  they  meet  with  j  fb,  that  if 
learned  men  do  not  regifter  thefe  things,  the  hiftory  of  nature  will  be  very 
defeâive.     And,  doubtlefs,  a  naturalift  would  manage  thefe  things  in  flich  a 
manner,  as  to  render  them  far  more  inftruftive,  and  fuitable  to  the  defign  of 
a  natural  hiftory,  than  when  related,  tho*  ever  fo  faithfully,  by  an  Ulitcratc 
tradefman.     Now,  certainly,  he  is  unworthy  the  knowledge  of  nature,  ^who 
fcorns  to  converfc  with  the  perfons  from  whom  it  may  be  bcft  obtainM.   For 
tradefmen  are,  commonly,  more  diligent,  in  their  particular  way,  than  any  o- 
ther  experimenters  would  be,  whofe  livelihood  does  not  dépend  upon  ît.  And, 
as  neceflîty  is  the  mother  of  invention,  we,  daily,  fee  that  this  makes  the  neceffi- 
tous  crafts-man  induftrious  and  inventive  ;  puttinç  him  upon  employing  fuch 
things  at  he  would,  otherwife,  never  hâve  dreamt  ot.  By  this  means  new  propcr- 
ties,  ufes,  and  applications  of  materials,  are  difcover'd  ;  and  fuch  as  hâve  efcaped 
the  obfervation  of  others.  Again,  trades  deal,  not  only  in  faétitious,  but  naturai 
materials,  that  are  unknown  to  claflîcal  writers,  and  never  ufed  but  in  the  fliops  ; 
as  mangancfe,  zafFora,  emery,  tripoli,  fcfr.  and  of  botb  forts,  there  are  fome  cx- 
cecding  ufeful  ;  thus  glafs-men  and  potters  employ  the  two  former,  and  a  num- 
ber  of  trades  the  two  latter  of  thefe  particulars.   So,  among  artificial  concrètes, 
folders  are  neceflary  to  gold-fmiths,  lock-fmiths,  copper-fmiths,  braziers,  pew- 
terers,  tin-men,  glaziers,  (âc  amels  to  gold-fmiths,  glafs-men,&f  c .  lakestopain- 
ters,  heralds,fcf  r.  and  putty  to  amel-founders,  potters,  ftone-cutters,  gold-fmitbs, 
glafs-grinders,  iàc.  And,  even,  of  thofe  naturai  things, whereof mention  is  madc 
in  famous  authors,  many  particulars  may  be  learnt  in  the  fliops,  not  otherwife  to 
be  met  with,  as  to  their  différences,  charafteriftics  of  goodnefs,  and  the  likc. 
For  my  own  part,  Iconfefs,  I  hâve  learnt  more  of  the  kinds,diftinétions,proper- 
ties,  and  nature  of  ftones,  by  converfing  with  two  or  three  mafons  and  ftonc-cut- 
tcrs,  than  from  Pliny^  Artftotle  and  his  commentators.  Tradefmen  bcing  unac- 
quaintcd  with  books,  and  the  théories  and  opinions  of  the  fchools^  examine  their 
materials  by  mcchanical  ways,  which  their  own  fagacity,  or  cafual  experiments 
affordingthem,  may  appearfuigular,and  différent  from  what  learned  men  would 
hâve  taught  them  ;  tho%if  they  ferve  their purpofe,  are  new  and  inftructive,  and 
the  rather  claim  a  place  in  naturai  hiftory,  The  observations  of  a  tradefman,  may 
not,  indeed,  ^when  firft  they  make  them,  be  fo  accurate  as  thofe  of  learned  per- 
fons ;  yet,  that  defeft  is  fupplied  by  a  fréquent  répétition  and  afTiduity  ^fo,  that 
.  '^he  circumftances  he  paffed  over  at  one  time,  will  obtrude  upon  him  at  another, 
till,  at  length,  various  phenomena  will  ofFer  themfelves,  evçn  to  an  unattentivc 
eye,  which  might  hâve  efcaped  a  more  curious  perfon,  in  two  or  three  expe- 
riments.    Tradefmen»  morcover,  frequently,  remark,  in  the  things  they  deal 
with,  many  circumftances  unobferved  by  others,  with  regard  to  the  nature 
of  the  materials,  and  the  opérations  performable  therewith.    By  goodnefs 
and  badnefs,  'tis  true,  tradelmen  commonly  mean  the  fitnefs,  or  unfimefs  of 
things,  to  yield  a  confidcrable  price,  in  regard  of  the  purpofes  whcrcto  par- 
ticular trades  employ  them  ;  ye't  thefe  properties  ufually  confift  in  qualitiesrcla- 
ting  to  feveral  other  things,  and  af)plicable  of  feveral  other  purpoles  ;  for  fcmc 
of  their  Criuriûy  are  a  différence  in  the  kinds  of  bodies,  of  the  famc  dénomi- 
nation. 
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nation.  Thus,  fromthe  porter,  the  pîpe-maker,  andtheglafs-màn,  we  may 
leam  a  great  varîety  of  clays  ;  and  no  lefs  an  onc  of  ftones,  unobferved  by  claffî-* 
cal  writcrs,  from  ftone-cutters  and  mafons.  Se  from  carpcnters,  joîncrs,  and 
turners,  we  may  learn,  that  fome  kinds  of  wood,  as  oak,  will  endure  both  wet 
and  dry  -,  that  others  will  laft  well  wîthîn  doors,  but  not  bear  the  weather  ; 
that  fome  will  hold  good  above  ground,  but  not  under  watcr  ;  and,  laft- 
ly,  that  others  will  continue  better  under  water,  than  in  theopen  air.  And  as 
thecharaétcriftics  inform  us  of  the  difRrences  in  fhe  kinds  of  bodies,  fo  mày 
they,  Ukewîfe,  of  many  qualities  therein.  Thus  from  theglafs-men  and  fo.ip- 
boilcrs,  we  learn  that  fome  aflies,  as  thofeof  kali,  bean-ftalks,  &?r.  aboundmuch 
more  in  fait,  and  make  clearerand  better glafs  than  others.  Thejnalftcrteaches 
us  the  différent  impreflîons  which  barely  receives  from  the  fewel  whercwith  'ris- 
dry'd.  And  one  whom  I  know,  made  great  profit  by  preparing  ii  with  wood- 
fires,  in  fuch  a  manner,  that  it  could  not  be  difcovered  fo  cheap  fcwel  had  bcen' 
ufed  therein  ;  for  he  chofe  and  feafon'd  his  wood,  fo  that  evcn  the  folid  parts 
tftereof,  when  cleft,  burnt  almoft  like  ftraw,  with  a  clear  flame  furprizingly 
free  from  fmoke.  But  farther,  the  naturalift,  ufually,  contenting  himfelf  to 
repeat  his  cxperiments,  once  or  twîce,  athis  leifure,  hasnot  equal  opportun i- 
tîes  with  the  artîficcr,  nor  îs  fo  much  interefted  to  difcern  what  influence  the 
tempei*  of  the  air,  or  the  feafon  of  the  year,  may  hâve  thereon.  Thus  tanners, 
we  fee,  gather  their  bark  in  the  fpring,  whilft  the  rifing  fap  abounds  therein, 
becaufc  it  is  not  always  fo  go<5d  for  their  purpofe,  nor  parts  fo  eafîly  from  the 
trec.  Joyners  think  wainfcot  not  fuflîcicntly  feafon'd  'till  it  be  many  years 
old  ;  and,  butchers,  in  fcveral  countries,  obferve,  that,  tho*  a  bullock,  under 
four  ôr  five  years  old,  be  good  to  eat  foôn  after  it  is  kilPd,  yet,  if  falted,  ând 
kept  long,  *twill  thereby  be  fretted,  and  good  for  lîttle.  And,  doubtlefs,  *tîs 
a  ^eat  advantage  the  naturalift  may  dérive  from  tradcs,  that  the  famé  things 
are,  facccffivcly,  pradis'd  upon.  for  many  âges  ;  whence  more  extenfive  obfer- 
vations  are  made  thereon,  than  aphilofopherhasopportunityfor.  Thusthofe 
who  makc  mortars  of  Guaiacum  wood,  and  defign  them  to  be  good,  will 
kecp  the  ftuff  in  the  houfc  for  twenty  years,  or  more,  to  feafon,  before  they 
ufe  it.  And  experienced  mafons  fey,  that  fome  forts  of  lime  and  ftone  will 
decay  in  a  few  years,  whilft  others  arrive  not  to  their  full  hardnefs  in  thirty 
or  forty  ;  of  which  I  hâve  fcen  mftances.  But  a  naturalift,  by  frequenting  the 
Ihops  of  artificers,  may,  frequently  learn  other  things,  befides  the  truth  and 
falfity  of  what  they  relate,  as  to  the  hiftory  of  their  profeiTions  ;  for  he  will 
there  obferve  phenomcna,  that  are  negleâed  by  the  tradefman,  as  impertinent, 
and  not  tending  to  his  profit  •,  while  torturing  nature  by  his  art,  he  difcovers 
to  an  attentive  eye,  tl^ings  not  to  be  met  with  in  books,  nor  ever  dreamt  of  by 
authors. 

On  the  other  hand,  the  naturalift,  by  his  knowledge,  gain'd  from  an  infpec-  ^^ 
tion  înto  trades,  as  well  as  his  other  acqùirertients,  tnay  contribute  to  the  im-  tbena  mprxfna 
provement  thereof  And  this  is  performiWe  feveral  ways  ;  but,  particularly,  by  them^  varJout 
increafing  the  numbcr  of  trades  ;  by  coUeûi^g  the  obfervations  and  praétices  of '**'^'* 
différent  arts  into  a  body  ;  and,  by  fu^efting  improvements  in  particular  trades. 
Nor  is  it  abfohrtely  requifîte  to  invent  new  on^,  morder  to  increâfe  the  num- 
bcr  oftrsdcs  ;  fince  a  revival  of  thofe  known  to  the  ancients,  that  fçem  loft  to 
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us,  will  fuffice  for  thk  purpofe  ;  fuch  are  the  making  of  iacombufttble  cloth 

oï  Lapis  Amiantbusy  ûiç,  tyrian  purpic,  and  Mofaic  work  ;  with  many  others' 

mention'd  by  Pancirdlus^  and  his  commentator  Salmutb  ;  of  which  it  might 

bc  proper  to  divulge  a  catalogue  ;  becaufe  having  becn  once,  aétually,  in  be- 

ing,  'tis  pofliblc  they  may  be  retrieved  in  fuch  an  inquificive  âge  as  the  prefcnr. 

But  trades  may  dérive  another  advantage  from  the  diligent  naturalift,   bj 

means  of  feveral  obfervations  made,  and  différent  pradtices  ufed,  thcrein  ;  which. 

the  artificers,  themfelves,  want  either  the  curiofity,  ikill,  or  opportunities  to 

learn  :  not  to  mention  the  jealoufy  they  hâve  of  one  another,  and  their  unwiJ- 

lingnefs  to  difcover  their  lecrets,  where  they  think  their  intereft  concerna  v 

whilft  a  philofopher  finds  no  fhynefs,  who  enquiresonly  to  fatîsfy  his  curiofi- 

ty,  or  with  a  view  to  aflift  them.     And,  doubtlefs,  were  ail  the  known  hints,. 

fcatter'd  thro'  the  various  employments,  poffefs'd  by  a  fingle  perfon,  tho*  but 

*    of  conimon  abilities,  he  might  thcnce  împrove  moft  of  the  particular  trades,. 

that  are  retainers  to  philofophy.     And,  perhaps,  it  were  not  atnifs,  if  fome 

knowing,  and  experimenting  perfons,  were  appointed  by  the  public  for  thi$ 

purpofe.     Some  Frencb  gardeners  hâve,  lately,  withgood  fuccefs,  appJicd  tKe 

way  of  filtration,  ufed  by  apothccaries,  to  water  tender  plants,     They  place 

wieks  of  cotton,  or  lifts  of  cloth,  in  the  liquor  to  be  ftrainM,  fo  that  rhcjr 

hang  over  the  edge  of  the  containing  veffel  below  either  furface  of  the  fluii 

Thefe  ends  of  the  lifts,  thushanging  over  the  roots  of  plants^  will  uniformly 

and  leilïirely  fupply  them  with  moifture,  far  better  than  watcring  pots.  And 

this  méthode  by  a  cheap  and  mechanical  contri  vance,  may  be  greatly  improved. 

Stone-cutters,  who  caft  figures  with  plaifter  of.  Paris^  hâve  a  way  to  obtain 

fine  powders,  beyond  what  the  common  fearces  would  allow  of>  by  ftirring 

the  pulvcrized  material  well  in  water,  and,  foon  after,  pouring  ofF  the  turbid 

îiquor,  at  the  bottom  whercof  an  impalpable  powder  will,   in  time,  fettle. 

Of  this  method  I  hâve  made  great  ufe  in  chymiftry.     And  if  the  firft  water 

be  fuffer'd  ta  remain  fubfîding,  *till  the  finer  parts  begin  ta  defccnd,  a 

much  more  fubtile  powder  may  be  gain'd,  than  that  which  artificers  ufually 

cmploy.     This  method  is,  likewife,  ufcful  to  glafs-men,  potters,  the  makcrs 

of  telefcopcs  and  microfcopes,  thofe  who  caft  metals  in  fand,  and  others  ; 

particularly  in  Cbina^  to  the  makersof  porcellain.   The  naturalift  may,  alfo,. 

render  the  materials  of  one  tradc  ferviceable  to  another.     The  philofopher 

whô  has  furvey*d  a  great  flmnber  of  arts,  and  compared  them  togpther,  may 

wéll  do  thistoadvartt^e  ;  fmcecven  illiteratc  mechaaics  themfelves  can  makc 

tife  of  each  others  proc&ftions.     Thus  litharge,  which  is  only  lead  powdcr'd, 

and  almoft  vitrified  by  being  blown  ofF  the  rcfiners  teft,  not  only  ferves  die 

chymift  fer  Saccbarum  Saiurniy   and  the  like  medicines  y   but   the  comb- 

makers  to  dye  their  horn  ;  being  mixed  with  quick-lime  and  iharç  vincgar  \. 

painters,.  to  accekrate  the  prefîarations  of  their  fat  oilsj.  vaiaiihcrs,  by 

caufîng  their  work  to  dry  foon  \  and,  laftJy,  it  ferves  to  make  counterfeit 

^m%  i  for,  by  being  melted  with  about  a  third  part  of  pure  white  fand,  or 

€aîcin*d  cryftaJsj  and  dien  adding  a  fmall  qiiantity  of  minerai  concreDcs,  ac- 

cording  to  t;he  colour  intended,  fkpphires,  emeralds,  fisfi:.  may  be  imitat^d  ;  tno 

tkttw  will  corne  out  too  pabderoùs,  foft,,  and  dim  the  method.  itfelf^  beang 
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not  the  moft  valuable.    Aquafortis  is  ujeful  tOTcfiners  ^  for  hçrewlth  the>^  fe- 
pantfe  fîlver  from  gold  andcopper  ;  tq  the  curious  workers  in  wood,  forftain- 
ing  and  difcolouring  thereof  -y  to  dyers,  in  their  colours,  and  even  in  fcarlet  ; 
and  to  ocher  artifts,  for  the  colouring  of  bone  and  ivory  ;  which  they  do  by 
fieeping  them  therein,  whcn  that  is  ting'd  with  copper,  or  verdiereafc,  ^c. 
foinc»  alfo,  tum  it  into  Aqua  regia,  by  difTolving  in  it  a  fourth  of  it*s  weight 
of  iâl-armoniac,  and  then  ftain  therewith  ivory  hafts  and  boxes,  of  a  fine  pur* 
pie  colour,  that  docs  not  fuddenly  difctofe  itfelf  thereon.     Thcre  are,  mqre- 
ovcr,  book-binders,  who  throw  it  on  leather,  and  thercby  make  finç  marble 
covers  for  books;  and  diamond-cutters,  who,  therewith,  free  diamonds  from. 
mecalline  powders.    Tis,  farther,  of  great  fervice,  it  etching  coppcr,  or  brafs- 
plates;.and,.  laftly,  I  hâve  caufed  canes  to  be  ftain'd  like  tortoife-fhell,  by  % 
mixture  hereof,  and  oil  of  vitriol,  laid  on  them  at  feveral  times,  over  iive 
eoals,  to  caufe  it  to  penctrate  the  decper  v  and,,  afterward,  giving  them  a- 
glofs  with  a  little  foft  wax  and  a  dry  cloth.     Nor  are  thefe  ail  the  ufes  made 
of  Aqua  fortis'j  which,.  tho'  it  be  a  liquor  very  commonly  employ'd,  anddi-r 
ftilied  not  only  by  chymifVs,  but  refiners,    gold-fmiths,    é?r.    yet   great 
overfights  are  daily  committed  in  its  préparation.     But  an  ingenious  ac- 
qoaintance  of  mine,  by  attempting  to  improve  it,  has  fucceeded  fo  far  aa 
to  make  it  vaftly  better  than  that  the  refiners  ufually  employ  ;    or  than 
any  I  havc  ufcd  ;  and,  yet,  he  affords  it  for  litttle  more  than  half  its  com- 
mon  price.     Nay,  he  has  not  only  thus  gready  promoted  the  refiner/3  tcade,, 
but  found  eut  a  way  to  recover  moft  of  his  Aqua  fortisy   after  it  has  becn. 
employ 'd  in  the  feparation  of  metals,  and  that  too  with  its  virtue  increafed  ; 
&r,  this  fluidmay  be  made,  and  received  in  other  veflels  than  are  ufual.  And 
wîthoutdreaming  of  this  chymift's  method,  I  h^ve  re-obtain'd  that  menftruum,,. 
czceeding  ftrong,  after  it  had  been  employ 'd  upon  certain  minerais.  Laftly 9* 
there  are  other  bedies,^  befides  glafs  and  earth,  and  lefs  brittle  than  they,  that; 
lèrvc  for  the  fécond  diftillation  of-^^«tf /i?r//j,  tho*  mad^,  originally,   veiiy 
ftrong.     I  might,  aifo,  intimate,  that,  by  adding  tp.  falt-petre,  injftead  of 
thrice  its  weight  of  clay,  or  the  like,  about  an  eighjtb».  or  tenth  of  it's  weight 
•f  another  fubftance,  I  hâve,  even  in  ordinaj;y  furnaces,  flowly  obtiai^'d  a  ni- 
trous  fpirit,  or  Aqua  fort is^  at  the  firft  diftillaçion,  much  ftronger  thAn  ^h^t 
our  refiners  feU  for  double  Aqua  fortis.  Others  hâve  far.  greater  opportunities 
to  inquire  into  trades,  than  myielf,  yet  Lhave,  Êunetimes,  gain'd  the  thanks 
of  eminent  artificers  for  my  direôions  in  their  reçoive  trades  and  prpfçlïi- 
whiclv  has  made  me  often  wifh,  that  a^few  ingenious  9\çji>  who  are 
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•  Thtts  M.  Homberg  inftruâs  us  how  to  gain  a 
krger  quanti ty  of  the  cffendal  oil  of  vegetables, 
tàan  is  oToal  in  diflillation,  by  the  previous  addi- 
tion of  minerai  acids»  as  the  {jpirit  of  fait,  l^c. 
thereto  ;  which  încreafe  the  fermentation,  and 
joinîng  with  the  oil,  renderit  rooreliquid,  andea. 
fy  to  beraiiêd  by  hcat.  This  expert  chymift  ad- 
viiêd  a  perfumer,  who  before  fcarce  obtain^d  an 
oanceof  oîl  from  a  hundred  weight  of  rofes,  to 
Âcep  bis  Howers»  for  fiftéen  days,  in  water  made 
&i/p  with  ipirit  of  vitriol»  by  which  means  the 


pcrfamcr,  ypon  dilHllation,  found  his  quantîty 
of  oil  increakd  almofl  a  third.  The  perfumers 
kecpthe  (truaure  of  tl\e  veflTel  they  employ  în 
this  diftîllation  .as  a  grand  fecret.  *Tîs  a  large 
convenient  ftill,  tliat  opens,  in  a  tube,  at  the 
top,  to  receive  tho  water  which  muft  often  \c 
pour'd  upon  the  rofes,  to  tring  over  tïic  oil 
wiçh  it  ;  which  it  does  but  vçry  flowly,  and  Co  ' 
requires  that  its  quantîty  be  large.  This  ftiîl, 
alk),  opens  below,  that  the  flowers,  when  they 
willyicidnomore.  oil,  may  bc,  «afily^  taken 
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friends  to  expérimental  philofophy,  woiild  enquire  into  the  myftcrîes  ortrades, 
and,  afterwards,  publtfli  the  fum  of  their  obfervatîons,  tending  to  the  melîo- 
ration  thereof.  Some  //r^//^«  authors  hâve  wrote  treatifcs  of  particular  pro- 
féflîons,  as  Antonio  Neri  of  the  art  of  glafs-making,  and  Benvenuto  Cellini  of 
fculpture,  ftatuary,  and  fome  other  arts  ;  which  deferve  to  be  made  Englijh. 

And  I  invite  the  virtuofi  of  ail  nations  to  contribute  their  obfervatîons  to- 
T^ards  forming  the  hiftory  of  trades,  for  I  efteem  that  one  of  the  beft  means 
to  improve  expérimental  philofophy  *.  Of  this  I  was  fo  far  perfuadcd,  that, 
had  not  our  publick  calamities  prevented  me,  I  (hould  hâve  boundfeveral  în- 
genious  youths  to  partiailar  trades,  wîth  a  view  to  receive,  afterwards,  their 
refpeftive  obfervatîons,  made  by  my  own  direftîon,  and  the  hîftorical  ac-  - 
counts  of  their  profeffions,  when  they  ihould  hâve  become  mafters  thereof. 

Thereis,  likewife,  another  means,  whereby  an  expérimental philofophermay 
become  advantagious  to  trades,  I  mean,  by  furveying  the  rules  and  obfervatîons 
already  received,  and  the  prefent  reigning  praâices  therein  \  then  remarking  the 
deficiencies  and  inconveniencies  under  which  thcy  labour,  and  noting  their 
Dejiderata  -,  and,  laftly,  by  propofing  rational  means  to  remedy  the  fermer,  and, 
as  far  as  he  is  able  to  fupply  the  latter.  By  deficiencies  and  inconveniencies, 
I  don't  hcre  mean  ail  that  is  wanting  to  fuch  an  abfolute  perfeftion,  as  a  phi- 
lofopher  might  wifli  for  ;  but  what  is  complain"d  of  as  feafable  to  be  reme- 
dieci  :  as  for  inftance,  the  artificer  may  be  too  much  confin'd  to  particular 
materials,  fome  whereof  being  either  fcarce,  dear,  or  ill-condition'd,  the  na- 
turalifl:  might  propofe  others.  Tftus,  I  remember,  being  once  where  nogood 
vitriol  could  be  procurcd,  wherewith  to  mak^Àqua-fortiSy  like  that  of  the  En- 
glijh refiners  -,  by  fubftituting  a  far  lefs  quantity  of  burnt  alum,  in  its  ftead,  wc 
made  excellent  diflblvents  of  filver,  and,  perhaps,  much  bcttcr  than  theirs. 
And,  in  the  like  cafés,  the  naturalift  may  gently  aflift  the  tradefmen,  up- 
on  accouht  -of  his  knowledge  of  a  vaft  variety  of  bodics,  and  their  ope- 
rations,  at  leaft,  by  means  of  his  experiments.  An  ingenious  perfon,  whom 
I  knew,  upon  a  gênerai  complaint  as  to  the  fcarcity,  and  advanced  price  of 
oak-bark,  contrived  a  way  to  prépare  leather  without  any  bark  at  ail  ;  and  that 
tooi  much  better  than  ufual  in  the  ordinary  way.  And,  allowing  the  mate- 
rials, fu^eftcd  by  a.  naturalift,  be  dearer  than  thofe  in  common  ufe,  yet  thcy 


ont.  Bot  tke  prindpai  contrivance  is  the  fieure 
of  the  veifel  which  receives  the  oD.  This  is 
made  like  an  ordinary  matras,  from  the  lower 
lart  of  the  bellv  whereof  cornes  a  tube,  as  from 
an  old-fkihionM  crewety  and  rifing  to  the  bottom 
•f  the  neck  of  the  receiver,  it  bends  outwards, 
fo  that,  tho*  the  veiTel  ufuaJljr  contains  but  2  or 
3  pints,  it  conveniently  receives^  and  lets  pafs, 
maoy  hundred  pints  of  the  rofe-water,  without 
any  neceffîty  of  being  changed  ;  for  a  change 
would  lofe  the  fmall  quantity  of  the  oil  obtainM. 
The  water  difUH'd,  runs  thro'  the  pipe  into  a 
fécond  receiver.  Now  the  oil  bemg  liehter 
than  the  water,  it  âoats  upon  the  furface  there- 
of«  and  adhères  to  the  neck  of  the  veHèl,  as 


high  as  the  apertnie  of  the  little  pipe,  whDft  the 
water  runs  from  the  bottom  of  the  firll  recei?er 
into  the  fécond.  Memoir.  de  PAcad,  A.  1700. 
p.  266. 

*  The  fubieâ  of  trades,  with  the  manner  of 
preparing  ail  forts  ef  commodities,  in  ièveni 
countries;  the  proper  market  for  each,  the 
frcight  thcy  pay,  the  price  they  bear  at  Tcvcral 
ports,  and,  numberlefs  other  particulars  rela- 
ting  to  this  head,  are  fiilly  treated  of  by  M. 
Sa'vfry,  in  a  late  Frencb  Diûionary  of  Com- 
nierce,  wherein  the  particular  accomits  were, 
by  command  of  the  king  of  France^  given  in 
from  ail  the  publick  offices,  and  places  of  em« 
ploy  in  that  kingdom. 
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may^  în  otber  rcfpeélsj  be  fir  préférable  thereto.  Thus,  tho'  diamoni  pow- 
der  be  vaftly  dcarer  than  emery,  yet  I,  Ibmetimes,  ider  work  to  be  donc 
therewith  upon  load-ftones,  as  welî  as  gems  \  for  it  makes  fo  great  difpatch^ 
-and  the  tools  employ'd  laft  fo  much  the  longer,  as  grcatly  to  over-balancé  the 
chcapnefs  of  emery .  Comxnon  fpelter-folder  îs  much  chcaper  than  that  made 
with  filver  j  yet  workmen,  in  many  cafés» prefer  the  latter  :  and  I  hâve  found 
this  to  run  with  fo  moderate  a  heat,  as  not  much  to  endanger  the  melting  of 
the  délicate  parts  of  work  to  be  foldcr'd.  Nay,  if  this  filver- folder  be  welI 
made,  as  fome  I  can  fhew,  it  will  folder,  even  upon  ordinary  folder  itfelf, 
-with  brafs  and  fpelter  ;  and  fo  fill  up  thofe  litdc  cavitîes  that  niay  chance  to 
be  left  in  the  firft  opération  ;  which  is  not  fafely  performable  without  a  fol- 
der more  cafily  fufible  than  the  firft  made  ufe  of» 

Tradefmen  may,  alfo,  be  tied  down  to  certain  ways  of  workîng,  when, 
perhaps,  the  naturalili:  may  difcern,  what  they  do  mecnanically,  may  be  bet- 
ter  accomplifli'd  philofophically  and  on  the  contrary.  Gold-fmiths,  perhaps  by 
the  direôion  of  fome  chymift,  boiling  theîr  curious  filver-work,  as  fpurs, 
wrought  hilts,  làc.  in  fait,  alum,  and  argol,  give  it  fuch  a  whitends  and  clear- 
nefs,  as  it  would  hardly  receivc  from  the  brufh,  pumîce-ftone,  or  putty .  And 
the  like  deannefs,  I  havc  learnt  from  expérience,  may,  immediately,  be  given 
to  old  fullied  pièces  of  good  gold,  by  mcans  of  warm  Aquafortis.  There  are 
fome  things  which,  tho*  ufually  done  mechanically,  may  be  better  perform'd 
in  a  philofophical  manner  ;  but,  at  prcfent,  we  will  obferve,  that  much  of  what 
is  now  wrought  by  manual  labour,  may^  with  much  more  eafe  and  expédition, 
be  committed  toengines;  which  beingskilfully  contrived,  fuch  things  may, 
thereby,  be  effefted,  as  few  would  imagine.  To  pafs  over  feveral  inftruments 
whereon  I  hâve,  off-hand,  play*d  various  tunes  that  I  never  learnt  ;  fince  we 
fèetimberfawMby  wind-mills,  files  eut  by  flight  inftruments,  filk-ftockings 
wove  by  a  machine,  with  abundance  of  the  like  artificial  inventions,  not  eafily 
exprefs*d  in  few  words,  what  handicraft  can  there  be,  that  is  not  performable 
by  engines? 

But  there  are  deficîencies  of  another  kind  ;  for  work  may  lye  long  in  hand, 
require  too  great  pains,  a  large  apparatus  of  inftruments,  or,  fome  wayoro- 
thcr,  be  more  chargeable,  troublefome,  orlaboriousthanisneceflTary,  andthefe 
inconvenicncies  the  expérimental  philofopher  may,  in  many  cafés,  rcmedy.  I 
know  an  inquîfitive  perfon  who  has;  tann*d  as  well  as  the  mafters  of  the  bufinefs, 
and  in  half  the  time  that  they  employ'd.  In  fome  places  they  h^ve  aii  expe- 
xlitious  way  of  feafbning  particular  wood  for  fea-fervice,  and  othef  ufes,  by 
baklng  it  in  ovens.  Our  dioptrical  glafs-grinders  fuppofed  they  muft  always  ufe 
AVifw-glafs  for  theîr  purpofe,  'till  fome  i^irtuofi  confîdering,  that  clearnefs 
is  an  inconvenience  in  an  objeft-glafs,  taught  them  to  fi^bftitute  the  comnaon 
grecn  fort,  made  in  £»f/i2;îi/;  which,  in  my  opinion,  and  that  offojpeothers, 
is  hère  luperior  to  the  other.  Several  dycrs  employ  our  own  woad,  inftead  of 
the  Eajtern  indigo,  for  dyingfome  blues,  and  other  colours,  which  that  grand 
tinâure  prépares  the  cloth  to  receive.  Another  fort  of  deficiency,  or  inconve- 
nience,. may  be  the  want  of  duràblenefs,  as  to  the  being  of  the  thingproduced^ 
or  the  bcauty  and  goodncfs  thcrcof.  .  Of  the  former  kind  is  the  dccay  of  li- 
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qudfs,  flic  ï^ôntehebus  crâckîrig  ôf  •  glafs  ;  partîôukrly  tlie  fine  ^if«/V<?  objeft- 
■^laflcsoftelcfcbpes,  will  ditlsiflaw,  andgrowufelefs,  bucchicfly  in  winter;  to 
prevént  whîch,  rome  bf  the  cùfious  caf-f y  them  ih  their  pockets.      Ôf  the  lattcr 
KÎnd/îs  tKefiidîngof  thebowcfy,  and  water-colours  in  lîmnîngt  the  ruftingof 
fliinhYgarm$,antlpolii[hM*ftéél.     And  herc,  alfo,  the  naturalill  may  be  îtr- 
.Viceabie.     Thiis  the  above-mèntîoti'd  method  6f  makîng  objéft-gldfles  for  te- 
ïcfcopés,  bf  green  glafs,"  renders  thérii  durable  în  fpight  of  the'weathér.     I  hâve 
had  pièces  of  artîfiéiâl  cr^ftal,  Tome'whereof  fobn  cràck'd,  and  changM  their 
tra'nï^àrenqr  for'whîtènèfs  ;  "yèt  anbtHer,  accôrding  to  my  conjefture,  held  found 
for  fdveral  Vinters,  and  nèyer  broke,'but  by 'accident.  The  reafon  of  thîs  diffé- 
rence, Ifùfpeêt  tb  be,  that  the  former  had"  too  ^rèat  a  proportion  offixt  fait,  and 
the  latter  a  djiie  one,     That  the  fcârlet-idye  may  be  greatly  improved,  in  point 
of  fixtnefs  and  duratioh,  beyond  the  common  bowdy,  I  am  convînced  by  a  mer- 
chant  of  Amjierdam^  who  raifed  a  greàt  eftate  by  dying,  and  was  particulariy 
curioas  in  fcarlct.    This  gentleman  IhewM  me  a  pièce  of  thick  fcarlet  cloth 
thât  wdold  not  ftâîn  with  vinegar,  lixivhim,  or  other  liquors  that  he  named; 
jior  when  eut,  âppear  pale,  or  whîte,  in  the  middle-,  for  the  dye  penetrated 
quite  thorough  :  and  this  he  could  afford  at  a  reafonable  price.    And  that  tradcs 
may  be,   confiderably,   improv'd  by  thofe  who  do  not  profels  them,  we  havc 
a  remarkable  inftance  in  the  tbing  we  are  fpeaking  of  Cornélius  Drebell^  the 
inventor  of  the  true  fcarlet-dye,  was  a  mechanic,  and  a  chymift,  but  fo  far 
from  a  dyer,  that  he  knew  nothing  of  the  ordinary  reds,  'till,  taught  them  by 
fome  merchants  -,  whence,  by  a  fagacious  conjeéhirc,  he  difcover^d  the  fcarlet. 
Jndfupply  the     I  come  now  to  the  Defiderata^  whereby,  I  mean,  thofe  defirable  perfeftions 
defiderata       that  are  difficult,  indeed,  but  not  impoflîble  to  be  obtain'd  ;  and  of  thefe  feveral 
Ttiay,  fometimes,  belong  to  one  profeflion.     'Tis  a  dejideratum  with  the  black- 
fmith  to  rcnder  iron  fufîble,  by  a  gentle  heat,  and  yet  preferve  it  hard  enough 
for  ordinary  lïfès  ;  with  the  glafs-man  and  looking-glafs-maker,  to  render 
glafs  malléable  *  ;  with  the  ciock-maker,  to  bring  the  long  pendulum  to  bc 
tifeful  where  there  arc  îrregular  motions  ;  with  the  brazier  and  copper-frnith,  to 
make  malléable  folder  ;  with  the  (hip-wright,  to  build  veflels  that  will  fail  un- 
der  water  ;  with  the  dîver,  to  procure  manageable  inftruments  for  conveyîng 
;frefliairto  thé  bottom  of  the  fea,  to  fuffice  for  refpiration,  and  the  burnîngof 
'li^hts;  with  the  fay-mafter,  to  melt,  or  cupel  ores,  or  metals,  îmmédiately, 
"withoût  the  ufe  bf  bellows  or  fiirnace;  and,  laftly,  with  the  carver  and  joyner,to 
fafhîon  wobd  tti  moulds  fike  plaifter  of  Pari  s  ^  or  burnt  alabafter.    The  obtain- 
ing  of  thefe  Defiderata^  I  am  fenfible,  may  be  thought  chymerical-projeûsj  it 
isproper,  howcver,  to  propofethem,  providedthey  bc  not,  in  themfelves,  îm* 


jbp^eiM, 


*  TKe  kigh  value  and  fcarcity  of  themdtet 

gtaved  ftoyta,,  which,   in  feveral  rdFpt&B,  are 

Ipitfërable'to  medals,  lus  occafion^d  manyat^ 

.  tempes  to  render  them  more  univerfally  known* 

To  this  endy  their  ïmpreffibns  hâve  been  tàlrén 

"upon  ftalingl'-wâxy   common  fulphar,  and  co* 

lôuitd  gla&t.which»  as  împr6V*th  by  M.  Hàm-, 

Bfft,  bai  vaftly  the  âdvamage  over  the  odier 


t^.  TThîs  gcntteman  has  a  way  of  cbunter- 
feîting  them  to  fo  great  a  ferfèakm,  in  glafs  of 
différent  colours,  which  he  can  fuit  to  i«wl 
ftones,  that  the  copies  hâve  paiTcdupon  the  wr- 
tuofi  for  orieinals  : .  fo  that  if  glafs  wcrc  aôutUy 
malléable,  they  coîild  hardly  fe  niâde'iribTt|to'- 
fêa.  For  the  iticthod  itfeir,'ice  Mnmrréi 
PJcadcM.  A.  1702.  ^p.  ajo* 
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^poRiblc^  contradîftory  to  the  nature  of  things,  and  the  princîples  of  r^afoa 
and  philofophy  ;  but  proceeding,  cnly,  from  our  want  of  proper  inftrumÇhts, 
and  prcvious  means,  or  elfe  fome  difficulties  and  inconvenien(:ies  that  lye  in 
the  way^  or  hinder  the  profecution  of  our  defigns.  This  advantage,  at  leafr^ 
will,  probably,  be  hcnce  derîvcd,  that,  tho*  fagacious  perfons  fhould  dcfpaif 
of  attaining  them  to  perfection,  fome  approaches  thcreto  may  be  made.  Cré- 
dible witneDTcs  hâve  inform'd  us,  thatin  fome  countries  they  fliœ  their  horfes, 
Wfthout  the  afliftance  of  a  forge,  by  bringing  their  ÎTon  to  fuch  a  temper, 
that  they  keep  flioes  ready  made,  which  they  can,  eafîly,  hammer  cold,  fo  as 
to  fit  them  to  any  horfe  :  and  this  being  praâifed  in  hot  climates,  is  the.greater 
convcniency.  And,  doubtlefs,  by  various  tempers,  iron  may  be  greatly  fof- 
tcn'd,  and,  afterwards,  harden'd  •,  fince,  without  antimony,  or  fulphur, 
Jiave  meked  Jt  in  a  crucible,  and  pourM  it  out  like  lead  ;  whereupon  it  has 
growïi  harder  than  it  was  ^riginally. 

Flixible  looking-glaflès  are  made  with  Selenites  ;  and  ail  kinds  of  hoUow 

glaflès  may  be  eafily  foliated,  and  turn*d  into  Spécula.  And,  becaufe  this  may 

well  appear  a  difficult  thing,  efpecially  to  be  done  without  heat  ;  and,  becaufe 

theufu^  ways,  delivered  about  it,  fall  far  fhort  of  the  charaAer  given  them  ; 

I  fhall  hère  communicate  an  excellent  method  of  foliating  ail  forts  of  figured 

glafles  ;  the  hinc  whereof  I  had  from  an  illitcrate  wanderîng  fellow,  in  the 

xrountry,  who  held  his  praétice,  which  was  confin'd  to  fpherical  glafles  only, 

as  a  great  fecret.     And  truly  it  excelled  any  Iliave  met  with  in  print.    But 

tny  mixture  is  this.     Take  tin  and  lead,  of  each  one  part  ;  melt  them  tc^e- 

ther,  and  immediately  add,  of  good  tin-glafs,  or  bifmuth,  twoparts;  care- 

fuJJy  /kim  off  the  dtols  ;  then  take  the  crucible  from  the  firé,  and,  beforc  the 

mixture  growscold,  add  thereto  ten  parts  of  clean  quick-filver  ;  and  having 

ftirr'd  them  ail  well  togcther,  keep  the  fluid  în  a  new  dean  glaft.     Whenyou 

gotoufe  it,  firil  purify  it,  by  ftrainingitthro'linen, and gently  pour  fome  ounces 

thcreof,  into  the  glafs,  to  be  foliated,  thro'anarrow  paper  funnel,  reaching 

almoft  to  the  bottom  of  the  glafs,  to  prevent  the  liquor  from  flying  to.  the 

fides.     After  this,  by  dextroufly  inclining  the  glafs  every  way,  endeavour  to 

failen  it  to  the  internai  furface  ;  which  done,  let  it  reft  for  fome  hours  ;  then  re- 

peat  the  famé  opération,  and  fo  continue,  at  times,  'till  the  liquor  is,  at  length, 

flowly  pafs*d  over,  and  equally  fixt  to  the  whole  fuperficies  \  which  will  be 

diiberned  by  expofing  the  glals  to  the  eye,  between  that  and  the  light,  Nçxt, 

gently  pour  out  the  fuperfluous  liquor,  to  be  faved  for  the  like  purppfe  ;  a;id, 

laftjy,  with  a  cloth,  well  fprinkled  with  putty,  fcrapedtripoli,  or  chalk,  care- 

fully  cleanlè  the  outfide  of  the  glafs.  This  préparation  is,  alfo,  more  eaiyand 

làfe,  than  the  others  I  hâve  met  with,  wherein  either  arfenic  was  an  ingrédient, 

or  the  mixture  to  be  ufed  hot.     I  might  hcre,  likewife,  add,  that  by  laying 

a  yellow  vamifli  upon  the  extemal  flirfaces  of  the  glafles  thus  managed,  they 

hâve  appear^d  richly  gilt,  yet  fo  bright,  as  to  ferve  very  well  for  mirrors*. 


♦  129 


*  Tiie  imra]  ways  of  grindii]^,  polilhiii;fis  .and 
fiAiating  diffèrent  lunds  ^  gla£s,  for  di^renc 
iifes,  in  oi>tîcs,  catoptrics,  and  dioptries,  are  dear- 
ly  and  fmy  detivem  by  that  excelkntmathema- 

Voh.  I. 


ticianC.  Wûifiu,  inhis  E/ementm  maihe/iûs  tmi- 
'uerfie,  We  hâve,  alfo,  an  admirable  pofthamos» 
pièce  of  the  great  M.  Huygem^d^  folimdu  wtrU. 

But 
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But  to  return  ;  that  malléable  folder  is  obcainable,  I  makc  no  grcat  queftion  ; 
and  good  filver  folder  is  already  made  an  approximation  thcreto.    Submarine 
navigation  has  been  fuccefsfully  attempted  by  Cornélius  Drebell  ;   and   thofc 
concern'd  in  the  experiment  affirm'd,  that,  tho*  many  were  in  the  boat,  thcy 
breathed  freely,  and  found  no  inconvenience  for  want  of  frefh  air  ;  yet  the  in- 
ventor  was  neither  fhip-wright,  nor  failor.  As  for  the  defideratum  in  diving,  I 
hâve  already  faid,  I  knew  a  perfon,  who,  by  mcans  of  a  flight  inftrument,  (the 
whole  whereof  remains  under  water,  and  has  no  communication  with  the  air 
above  the  furface,)  has  continued  feveral  hours  at  the  bottom  of  the  fea,  and 
removed  his  engine  with  him.  But  M^r/^»«i  tells  us  of  a  muchbetter  met hod^ 
if  real,  invented  and  praôifed  by  one  Barieus^  who  was  able  to  continue  fix 
hours  under  water,  by  help  of  an  almoft  incredibly  fmall  quantity  of  air,  which, 
at  the  famé  time,  fed  the  flame  of  a  lamp  at  the  bottom  of  the  océan,  in  a  w^fféi 
not much  bigger  than  an  ordinary  lanthorn.  There  is,  alfo,  a  method  of  cupel-- 
ling,  in  fmall  quantities,  without  a  furnace,  coals,  common  cupels,  orany  other 
veflels.  And,  by  way  of  approximation,  I  made  a  powder,  wherewith  I  havc 
immediately,  without  a  furnace,  melted  lead-ore,  wherein  filver  is  fréquent- 
ly  contain*d,  into  métal,  and,  perhaps,  alfo  confumed  fome  part  thereof.  And 
laftly,  I  am  credibly  inform'd,   that  the  way  of  making  emboffed  works  in 
wood,  with  moulds,  was  lately  praétis'd  at  the  Hague^  by  the  fecretary  of  a 
foreign  embaflàdor  ;  tho*,  as  to  the  manner  wherein  it  was  done,  I  could  not 
gain  the  leaft  hint  :  but  if  the  thing  be  true,  I  fufpcét  it  muft  hâve  been  pcr- 
form'd  by  fome  menftruum,  that  greatly  foftened  the  wood,  and  afterwards 
allow'd  it  to  harden  again,  as  tortoifefliell  is  moulded  j  or  elfe  by  reducing  the 
wood  into  a  powder,  and  then  uniting  it  into  a  mafs,  with  a  ftrong,  but  thia 
glue  -,  the  fuperfluous  moifture  whereof  being  afterwards  preffed  out.  And  I 
once  began  a  trial  of  this  kind,  but  was  hindcr*d  from  profecuting  it,  with  a 
curions  glue,  whereof  I,  accidentally,  gain'd  the  hint  from  an  ingénions  tradef- 
man  ;  which  I  now  prépare,  by  fteeping  fine  ifing-glafs,  for  twenty  four  hours„ 
in  fpirit  of  wine,  or  common  brandy.     When  the  menftruum  has  open'd  and 
mollified  the  ifing-glafs,  they  muft  be  gcntly  boird  together,  and  kept  ftirring. 
*till  they  appear  well  mixed,  and,  *till  a  drop  thereof,  fufFer*d  to  cool,  will, 

{)refently,  turn  to  a  ftrong  gelly.  Then  I  ftrain  it,.  while  hot,.  thro*  a  clean 
inen  cloth,  into  a  veflel  that  may  be  kept  clofe  ftopped.  A  gcntle  heat  fuf- 
fices  to  diflblve  this  glue  into  atranfparent,  and,  almoft,  colourlefs  fluid  ;  which, 
however,  binds  fo  faft,  that  having,  fometimes,  by  means  thereof^  join'd  toge- 
ther two  ordinary  fquare  trenchers,  and  permitted  it  to  dry  of  itfelf,  the  trenchers,. 
that  lay  one  far  over  another,  broke,  when  a  proper  force  wa&applied,  not 
where  they  toucbed,  but  elfe-where  ;  fa  that  the  force  of  this  g^ue  w^greater 
than  that  which  held  together  the  paftsof  the  wood.  Nor  will  this  prepara-r 
tion,  by  reafon  of  the  fpirit,  corrupt,  like  other  gcUies  •,  but  the  fîirther  ad- 
yantages.hereof  Imuft  not  now  mention:  I  ftxall  hcre,  only,  add,  that  having. 
imbued,  and  mix*d  up  fome  common  faw-duft  herewith,.  flightly  ftraining 
out,  thro-  a  pièce  of  linen,  what  was  needlcfs^  and  fbrming  the  remaindcr, 
with  my  hand,  into  a  bail  ;  upon  drying  it  leifurely,  it  became  to  hard.as  not 
to  break,  but  rcbound,  when  thrown  a^inft  the  floor, 

Fcom. 
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From  what  we  hâve  now  feen»  it  appears,  that  expérimental  philofophy 
may  as  well  advance  trades,  as  an  infpeébion  into  thcm  promotes  the  intcreft 
of  rhat  :  and  the  happy  influence  they  may  hâve  on  each  other,  is  an  excel- 
lent means  toenlarge  che  empire  of  mankind.  That  the  due  management  of 
trade  îs  of  great  concern  to  the  public,  appears  from  our  numerous  ftatute- 
laws,  at  prefent  in  force,  for  it*s  régulation,  wherein  the  Icgiflature  has  thoughit 
fit  to  givc  very  particular  rules  and  inftruÂions  thereto  relating. 

I  dcfign'd  to  haveadded  fomething  about  varnifhes,  but,  at  prefent,  can  on- 
ly  fay ,  in  the  gênerai,  that  they  are  an  ufeful  and  ornamental  production,  ca- 
pable of  great  improvement. 


S  E  C  T.    V. 


ET  us  now  confider  how  far  the  knowledge  of  particular  qualîties,  or  «   /  /. 


thephyficai  ufesofthings,  willenable  men  toperform,  philofophical- ^*[|j^^J'^/^ 
ly,  what  is  commonly  done  by  manual  opération.  And  hère,  methinks,  philofipbicalfy^ 
*tîs  a  notable  proof  of  human  induftry,  as  well  as  a  great  incitement  thereto,  ^'  ^^^  ufualfy 
that  philofophy  canfupply  the  want  offtrength,  or  art,  andthehead  prevent{J]^^^'j^^ 
the  drudgery  ofthe  hand.     Theinftances  I  Ihall  give  hereof,  which  are  fotions. 
tïiany  trophies  of  human  knowledge,  need  not  to  be  reduced  under  particular 
heads  *,  being  only  produced  as  proofs,  and  having  no  dépendance  on  each 
other;  ï  fhall,  thcrcfore,  barely  fet  them  down  as  they  come  to  mind. 

The  king  ofSpain  makes  fuch  an  advantage  of  the  knowledge  we  are  con-  Sbewninfipai^ 
Cdering,  as  annually  amounted,  for  fome  time,  to  many  millions.  For  in  his  ratingjiher 
filver-mines  at  'Potoji^  in  Ptru^  they,  formerly  had  a  very  tedious,  laborious,/^*'  iuore. 
and  expenfive  method  to  feparate  the  filver  from  the  ore,  which  is  now  great- 
ly  improved  and  fliortened  oy  means  of  that  property  of  quickfilver,  to  a- 
malgamate  with  the  nobler  metals  ;  firft  ufed,  in  that  country,  according  to 
Acoftdy  by  Femandes  de  Valefco.  Their  prefent  method  is,  accurately,  to 
grînd  the  ore,  firft  pulverized  and  fifted,  with  ftrain'd  quick-filver  and  fait  ; 
then  to  boil  thcm,  for  five  or  fix  days,  in  pots  and  furnaces  fitted  for  the  pur- 
pofe  5  when  the  mercury  imbibes  the  filvcr  and  gold,  without  touching  the 
bafer  parts  of  the  ore.  The  mercury  being  thus  fiilly  faturated, .  is  carefuUy 
wafhed  from  the  adhering  filth,  and  then,  by  a  ftrong  fire,  freed  from  the  no- 
ble metals  5  coming  over  revived  into  the  receiver,  and  leaving  them  behind, 
it  is  eafily  reducible  into  mafles,  and  feparable  the  common  way.  By  a  procefs 
like  hereto,  fome  of  our  gold-fmiths  alfo,  and  refiners,  regain,  out  of  their 
duft  and  fweeping^,  tlie  Jlmall  fcatter'd  particles  of  gold  and  filver,  that  fly 
ofF  in  their  working  of  them. 

It  feems  to  require  great  Ikill  in  ftatuary,  to  make  a  figure  that  (hall,  truly,  /*  c^p^tg  thi 
reprefent  the  fize,  fliape,  and  linéaments  of  a  living  human  face  ;  yet  I  latcly  JÎJ*^''^ 
faw  this  done  by  a  tradefman,  in  the  following  manner.     The  pçrfon,  whole    ^''' 
figure  we  dcfign'd,  was  laid  upon  his  back,  with  a  convenient  thing  placed 

T  2  "  .  round 
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round  the  edges  of  his  face  to  kccp  away  the  hair.  Thcn  into  cach  noilril  ^ras 
convey'd  a  conical  pièce  of  ftiff papcr,  about  three  indies  in  len^tb,  opcn  at  bochu 
ends,  to  allow  of  rdjpiration.  Thefe  tubes,  beînganointedwith  oil,  refted  ^it)\ 
their  fmallerendswîthin  the  nofe;  while  the  others  wcre  fupported  by  the  hand 
of  an  affiliant.  Next,  his  face  was  lightly  oilM,  and  his  eyes  being,  kcpt  (hur, 
alabafter  frefli  calcin'd,  in  a  copper  veflel,  to  its  native  whitenefs,  and  temper*d 
to  a  thinnifli  confiftence  wîth  Êiir  water,  was  by  ipoonfuls  nimbly  thrown  ail 
over  his  fisuie^  till  themattcr  every  where  lay  near  the  thicknefs  of  an  înch.  Xhis. 
done,  the  faid  natter  prefently  be^n  to  grow  fenfibly  hot,  andy  in  about  the- 
quarter  of  anhour,har(fcn*d  into  a  kmd  ofîcony  concrétion  ;  whieh  beinggenc- 
ly  taken  off,  and  it  came  away  with  eafe,  reprefented  on  its  concave  furface  rhe 
minuteil  parts  of  the  original  face,  even  to  the  fîngle  haîrs  of  the  eya-brows,  la 
this  mould  they  cafl  a  head  of  good  clay,  and  therein  open  the  eyes,  and,, 
£f  there  be  occafîon  raife  the  fore-head,  or  mafee  otherneceffary  amendments^ 
then  anointing  this  new  face  with  oif,  they,  as  before,  make.  a  fécond  mould 
of  calcined  alabafter,  confîfting  of  two  parts,  joîhed  lengthwife  alongthe  ridge- 
of  the  nofe,  and  herein  they  caft,  with  the  famé  matter„  the  fore-part  of  a  head, 
more  like  the  original  than  ever  I  làw  made  by  themoft  expert  ftatuaryv  and 
yet  this  is  perform'd  with  {o  much  eallb,  that  I  myfelf  fuccceded  tlic  firft  timc 
m  attempting  it. 

Nor  nced  a  man  be  a  painter  to  reprefent  the  figure  of  the  leaves  of  plants; 
for  this  may  be  donc  by  holdingone  in  the  fmokeof  rotin,  gum-fandaric,  cam- 
phire,  or  a  commonlinkj.  whereby  the  leaf  will  acquire  a  blacknels  commu- 
nicabîe  to  white  paper  when  preflcd  thereon^  which  immediately^ves  the 
exaftfîze,  (hape,  and  particular  ramifications,  of  the  fibres  thereof  A  candie 
or  wax  taper  will  alfo  ferve  the  turn.  And  this  may  be  of  good  ufe  to  a  bo- 
tanift,  or  a  traveller,  when  they  meet  with  plants  whofe  figures  are  worth  pre- 
fervîngy  and  they  hâve  no  conveniency  to  draw  them. 

rhe  art  ùf  euh'     The  art  of  ctching,  alfo,  will-  furnifh  us  wkh  an  inftance  of  the  lîke  kînd*. 

«f^-  Copper  and  filver plates  nuy  be  hereby  enriched  with.  délicate  figures,  witK- 

out  having  recourfe  to  the  graver.  This  is  perform'd  by  drawing  a  peculiar 
fort  of  varnifh  over  the  plates  and  then  tracing  the  figures  thereon  ;  for  the 
Unes  thus  made,  freeing  the  plate  from  varnim  in  thoïe  places,  AquafortiSy, 
fcilfiiUy  tempcr*d,  will  there  corrode,  and  leave  the  remaining  varnilhM  part 
untouch'd  ;  and  thus  afFord,  under  the  management  of  a  ikilful  artift,  as  cu- 
rious  cuts  as  the  fineft  graving, 

jn  taàimta/ti'     ^^  ^  knowlédge  of  the  phyfical  properties  of  things,.will,  moreoveryenable 

mdi'j,  usto  perform  that  whereîn  mathematics,and  theinftruments  îtmakesufeof,  ap- 

pear  to  be  necelfary .  Thus,  fûppofé  a  candleftic,  that  hangs  from  the  top  of  an 
high  church,  be  made  to  fwing,  a  philofopher,.who has  obfcrv'd,  thaùthe  vi- 
brations of  a  pcndulum,  tho*  the  arches  thereby  defcribcd  bc  unequal ,  are,  ncver- 
tiielefs,.perform*d  in  equal  times,  as  to  fenfe  ;  and  that,  when  the  ftrings  whereby 
pendulums  hang  are  of  unequal  lengths,  thofe  lengths  will  be  proporcionable  to 
the  fqtiaresof  thenumber  of  theijf  finglfe  vibrations  made  in  the  fime  timc  ;  and 
fuppefe,  farther,  this  perfon,  provided  with  a  pendulum  of  any  known  length, 
Éor  iflûanccj,  that  of  a  yard  ^  then^  l  fày,.  he  may  cafily,  without  any  mathcna- 
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ticsd  ioftnitnent,  find  the  heîght  of  thechurch.     For  the  csmdleftic  and  fhort 

nendulum  being  both  fet  to  fwing  at  the  famé  point  of  time,  if  the  candleftic, 

^example,  makes 9 vibrations»  whiletheotherpenduIummakes54,  thefquares 

ofthcfetwonumbcrswillbe8iand29i6,  and,  thcreforc,  becaufe  the  lengths 

of  the  pendulum  are  proportionaMe  to  the  fquares  of  the  number  of  thcir  vibra- 

tiens,  perform'd  in  the  famé  time,  divide29i6by  Si,  and  the  quotient,  36, 

will  Ihew  the  length  of  the  cord,  whereby  the  candleftic  is  fu^ended  to  be 

36  times  longer  than  the  Ibort  pendtdum  ;  which  being  equal  to  a  yard,    the 

ocher  muft  be  36  yards.   From  the  knowledge  of  another  phyfical  property  of 

hcavy  bodies^  I  Iwve  found  a  way  to  meafure  great  heights  and  depths  with- 

eut  thecomnoon  mathematical  înâ^nunentSyandeven  where  theycouM  notbe 

applied.     This  is  alfo  done  by  means  of  a  pendulum,  which  rnuli  hère  be  very 

fliort,  andthereforerequires  an  accurate  obferver.  Now,  'tis  known,  thateve- 

ry  hcavy  body  in  falling,  accélérâtes  its  defcent,  fo  that  the  différent  fpaces  thro* 

which  it  pafles,  at  différent  times  aflîgn'd,  are  to  each  other  as  the  fquares  of  the 

times  whereîn  the  refpcâ:i'^x  fpaces  were  dcfcribed.  If  then  it  be  learnt,  by  ob- 

fervation,  how  far  any  heavy  body  defcends  in  a  fécond  j  the  doétrine  of  pro- 

portions  will  give  us,  from  the  time  fpent  by  a  heavy  body  in  falling,  the 

keight  from  whencc  it  fell.     This  method  of  menfuration,  we,  with  care, 

found  agreeable  to  other  obfervations.     And  thus,  the  depth  of  any  well 

whatever,  to  the  furface  of  the  water,  may  be  known  -,  when  quadrants,  or 

the  Ukc  inftruments,  cannot  be  ufed  to  difcover  it.  For,  if  at  the  famé  point 

of  dme  thataftonc  isletfall  into  a  well,  a  pendulum  that  vibrâtes  quar- 

ter  (econds  be  let  go^  and  the  fwings  counted  tiil  the  found  of  the  donc  dafli- 

ing  agûnft  the  water  be  heard,  the  thing  is  done.  Suppofe,  for  inftance,.  that  a 

heavy  body  defcends  ii  feet,  in  the  firft  fécond  of  time,  from  the  beginning 

of  its  fall  ;  and  the  pendulum  to  hav€  compleated  6  fingle  vibrations  before 

the  found  of  the  ftojse  be  heard  5  our  rule  will  tell  us,  that  fince  the  times,  in 

this  cafc,  are  i  and  6,  and  the  fquares  of  thefe  two  numbersy  i  and  36,  the  ftone 

fnuft  hâve  defcended  at  the  end  of  the  fixth  fécond,  ^6  times  as  faf  as  at  the  end 

of  the  firft  ;  theproduft,  therefore,  of  36  by  I2,bcing432,  is  the  perpendicu- 

lar  depth  of  the  well  ;  or  thus,  more  eafily,  (fince,  as  we  tbrmerly  obferv'd,, 

fidling  bodies  accelerate  thcir  defcent  in  a  progreflion  of  ©dd  numbers  from  an 

unir,  thus,.  I5  3»  5^  7*  9»  ii»  ^^0  the  ftone  dcfcending  12  feet  in  the  firft  {it- 

conà^  will  fall  36  in  the  fécond,  6a  in  the  third,  84  in  the  fourth,  108  in  the 

fifth,  aïKi  132  in  the  fixth;   ail  which  numbers  added  together  make  432. 

And  by  this  means  the  height  of  précipices,  and  the  depth  of  vulcanos,  may 

bc  mcafured  V  which  were  otherwife  impoffible.  'Tis  true,  in  ftriélnefs,  fome 

fmall  allowance  Ihou'd  hère  be  made  for  the  ftone's  ftriking  before  the  found 

thereof  is  heard  ;  but  unkis  the  fpace  to  be  meafured  is  very  confiderable, 

that  may  be  ncgleftcd  without  much  inconvenience  •,  fince  we  know,  from 

obfervation,    that  foifnds  move  in  air  about    twelve  or  thirteen  hundred 

feet  in  a  iêcend*.     And  an   experiment  made  by  a  foreign  mathematician 


'  Sir  I/aac  Ni-wton  (heivs  the  velocîry  of  founds 
iprhn  to  be  in  the  air  aboat  1 142  feet  in  a  fé- 
cond >  and  to  tte^c»  theexperimeixts  that  hâve 


oflaiebeen  purpofely  made  to  détermine  the 
mattcr.  Sec  Nrnvtoa  Princip.  Ed.  ad.  p.  344. 
PhUof:  7ra>t/,  N«»  ^47.  p.  433,  (5*^. 
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confirais  the  doftrine  hère  deliver*d  ;  for  he  found  an  heavy  body  to  deicend 
300  fect  in  about  five  féconds,  that  is  12  fcet  in  the  firft  fécond*. 
lnj^î':ttîngthin     To  fpHt  fo  thin  a  pièce  of  métal  as  an  old  filver  groat,  feems  to  require  a 
flatesoj métal  g^^^  infiniment  -,  but  a  trifling  phyfical  experiment  has  fliewn  us  an  eafier  way  ; 
for  if  the  métal  be  placed  upon  the  heads  of  threc  pins  ftuck  în  form  of  a  tri- 
angle, and  a  heap  of  flower  of  brimftone  be  fuffer'd  to  burn  out  thereon,  and 
you  aftcrwards  throw  it  hard  againft  the  floor,  the  upper  part   wîll  fèparatc 
from  the  lower  -,  which,  if  the  coin  were  not  exceeding  thin,  ftîU  retains  its 
priftine  fliape,     I  hâve  obferved  a  pretty  circumftance  or  two  în  this  experi- 
ment, the  knowledge  whereof  is  apt  to  be  mifcmployM  ;  and  the  experi- 
ment itfelf,  tho'  ludicrous,  may  fuggeft  uncommon  fpeculations  to  aconfider- 
ing  naturalift,  and  intimate  a  particular  method  of  preparing  filver. 
jiUhng  mat'      From  confidering  the  fine  variety  of  colours  in  a  fliect  of  marble  paper,  one 
bhdfaper.      wou'd  fufpeft  thcm  to  be  carefuUy  laid  on  with  a  pencil,  or  that  the  whok 
was  printed  ofF  from  an  engrav'd  plate  ;  but  'tis  made  with  the  utmoft  expé- 
dition, only  by  touchingthefurfaceofa  veffelfull  of  water,  whereon  the  co- 
lours lie  to  be  conveniendy  blended,  by  a  quick  and  gcntle  motion  of  the  ar- 
tificer's  hand,  withoutcaufingthem  to  run  too  much  together.     Kircber^  as  I 
am  inform'd,  hasdeliver'd  the  procefs  hereof. 
Pemfxh2  /pi-     Moft  diftillers  wou'd  think  it  imprafticable  to  reftify  fpirit  of  wîne  wîthout 
rittf  wine,    diftillation  ;  yet  I  hâve  done  this  by  adding  thereto  well  dry*d  (ait  of  tartar, 
whofe  pro  perty  to  imbibe  the  moifture  ofthe  air  might  well  give  one  the  hint-, 
^efpecially  fince  oil  of  tartar  per  deliquium  will  not  mix  with  dephlegmed  fpirit. 
And  to  haften  this  opération,  the  fait  may  be  ty'd  up  in  a  rag,  and  fo  plunged 
in  the  fpirit,  when  by  moving  itup  and  down  therein,  or  raifing  it  above  the 
furface,  the  water  imbibed  by  the  fait  will  fall,  in  drops,  to  the  bottom. 
The  ufe  o/ce-       When  bodies  are  fo  brittle,  fmall,  ill  fhaped,  ^c.  as  not  to  be  conveniendy 
mm's,  held  fteady  by  Inftruments  ;  artificial  céments  are  excellent  fubftitutes  for  tools. 

Thus  the  glafs-grinders  incorporate  pitch  and  aflies  into  a  ftiff  pafte  ;  wherein, 
•when  reduced  by  heat  toa  proper  degree  of  foftnefs,  theglafles  to  be  groundor 
polifh'd  are  bedded  to  what  depth,  and  in  whatpofition,  h  thought  neceflary: 
andbeing  by  means  ofthe  famé  mixture  placed  on  a  proper  inftrument,  there 
they  remain,  when  the  cément  is  cold,  firmly  fix'd  for  opération;  afterwhich, 
the  cément  beingagain  foften'd  by  heat,  they  are  eafily  taken  out.  The  dia- 
mond-cutters,  who  ufe  a  very  véhément  attrition,  faften  their  ftones  in  a  cément 
made  of  rofin  and  brick-duft  ;  and  one  ofthe  moft  fkilful  of  them  adds  fome 
fealing-wax  \  but  plaifter  of  Paris  is  hère  préférable  to  brick-duft.  And,  indced, 
fo  many  experiments  may  be  advantageoufly  made  by  the  affiftance  of  céments, 
that  I  hâve  been  curious  in  preparing  a  number  of  them.  Many  artificers  makc 
ufeof  powder'd  emery,  in  différent  degrees  of  finenefs,  fomeof  which  are  ex- 
tremely  fubtile  -,  but  this  hard  fubftance  is  not  prepared  for  their  feveral  pur- 
pofes  by  différent  fieves,  but  by  pulverization,  ablutions,  and  proper  repeated 
décantations.  And  I  knew  a  chymiftwho  by  this  method  prepared  muchbct- 
ter  Crocus  Mar  Us  y  which  hefoldata  moreadvanccd  price,  thanothersof  hispro- 
ceffion. 

♦  AU  bodies  near  thefurfàoeof  theearth  fell  16  |  Dr.  Halley's  propofitions  concemîrg  the  dcfrtnt 
fect,  I  inch,  Engiijh,  inthcfirftfecondofume.  S«e  |  of  heavy  bodies.  PbiUf,  Iran/.  N°  179-  Pi* 
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to&ewalabafter  and  marbre  out  of  the  rock  is  very  ezpenfive  and  Uborious  ;  ne  obtaimi^ 
but  by  rbc  ufe  of  gun-powder  large  portions  of  both  are  eafily  obtainable.  The  ofjhmtfr9m 
mcdod  is,  to  makea  perforation,^ofthederiredlength,into  the  body  of  therock,  '^*  f««^- 
with  a  tcndency  upwards,  and  lodginga  convenient  quantity  of  powder  in  the 
/krthcrcnd  thereot,  the  remaining  cavity  is  filled  up  with  rubbiflx  and  well  ramm'd 
in  ;  a  litdc  foace  only  being  left  for  a  train,  whereby  firc  may  be  given  to  the 
powder,  which  will  thus  break  the  upper  part  of  the  rock  intofeveral  pièces  of  a 
manâgeable  fîze.  And  by  this  means,  a  litde  varied  and  improved,  fome  inge- 
DÎous  acquaintance  of  mine,  who  were  imploy^  by  the  public  to  raife  vaft  piles,, 
bave  latdy  blown  up,  withafew  barrelsof  powder,  many  hundreds,  or  perhapsj^ 
thouiânds  oftuns  of  common  rock. 

To  iafiiion  glaflès  for  watches,  or  the  like  purpofës,  into  a  convex  or  concave  Tiguring  of 
figiirc,thcy  lîbemtorequiregrinding,orfome  particularfkillin  themanagement  s^^"?^'*  anire- 
yct  Ihavc  found,  from  expérience,  that  a  fmooth  and  flat  pièce  of  glafs,  oï  2l^^^^  ^^^ 
compétent  thicknels,  being  carefiilly  laid  upon  a  (hallow  concave  cylinderof 
iron,fo,  that  the  round  edges  of  bothmutually  touched  each  other,  the  heat  of  a 
fire,warily  applicd,  will  foften  the  glafs,  and  fufferit  to  fink  into  the  form  requir- 
cd-Thisway,  •tistruc,will  notalwaysexhibittheprecilèfigureonewou'dwifli; 
but  when  fkilfully  praftifed,  it  fucceeds  fo  oftcn,  that  fome  îngenious  artifi- 
Gers  hâve  quitted  their  ufual  method  of  making  watch-glafles  for  this,  which  is 
much  more  cheap  and  eafy.  In  fome  parts  of  England  may  be  found  various 
kindsof  talc,  or  Lapis  fpecularis^  and  there  are  of  them  very  cheap  and  plentîful, 
tho*to  reduce  it  to  powder  by  the  mortar  and  fieve  is  exceedingtedious  and  la* 
borious  ;  but  acEhial  flame  will  fpeedily  reducc  fmall  pièces  thercof  to  a  perfeâly^ 
whitcalx.  Anda  fagacious  acquaintance  of  mine,  thus,  alfo,  prefently  reduced 
large  lumps,  by  cafting  them  rcd-hot  into  cold  water.     This  opération  has  an 
affinity  to  that  wherein  fome  chymifts  granulate  maffes  of  gold  and  (îlver,  by 
pouring  them,ftrongly  melted,from  a  compétent  height  into  cold  water,  where- 
upon  there  happens  a  diffilition  of  the  parts  of  the  metalj   when  many  fmall 
portions  thereof  fàll  to  the  bottom.     But  the  fofter  metals,  as  tin,  and  lead,  are 
better  and  mont  expeditioufly  granulated  by  the  procefs  juft  mention'd  for  talc. 
Andby  twice  or  thrice  repeating  the  ignition  and  extinction,  I  Juve  immediately 
broughtcryftal  flints  toa  fitnefs  for  making  counterfeit  gems. 

Confiderable  art  feems  ufed  to  counterfeit  fruit  in  wax,  efpecially  when  a  psir-MaÂiftgma^fr 
ticuiarlemmon,  or  orange,  ^c.  is  exaétly  reprefented  :  yet  this  art  may  belearnt'****'^'*'- 
in  anhour  ortwo;  for,  having  the  fruit  to  be  imitated,  'tis  only  burying  it  half 
wayin  a  clay  coffin,  the  edges  whereof,  as  well  as  the  extant  part  of  the  fruit, 
beingoil'd;  and  nimbly  throwîngon  it  temper'dalabafter,  or  plaider  of  Paris^ 
to  a  confiderable  thicknefs  >  which,  when  concreted,  and  taken  off,.  is  a  half- 
mould  ;  wherein  the  fruit  being  now  placed,  with  its  other  end  upwards,.  a  fe* 
cond  half-mould  may  be  obtain'd,  as  the  former  5  and  when  the  two  are  join*d 
tûgether,  a  littte  cblour'd  wàx,  melted,  and  brought  to  a  due  heat,  being- poured 
thro'  a  holé,  made  in  ,any  convenient  part  of  the  mould,  and  prelently  (hook 
cvery  way  therein,  wîll,  when  cold,  lively  reprefent  the  original.  And  hère  it 
might  appear  an  extraordinary  pièce  of  art  to  caufefogreat  a  cavity  as  there  will' 
rcmairi  in  the  counterfeit  fruit,  and  torenderthe  reprefentation  fo  perfeû.withfo 
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fmall  a  quanti ty  af  wax  ;  whereas,  the  bare  fhaking  of  the  mouM,  togcthcr  'vrith 
the  expanfive  force  of  the  included  air,  applies  the  wax  fo  clofe  to  the  whole  in- 
ternai furface,  that  'tis  thereby  formM  into  one  large  film,  and  feems  dîfficult  ro 
be  fcparated  without  injury,  which  muft  enfue,  did  not  nature  hère  agaîn  aifift 
theartift,  and  caufe  the  mixture,  when  it  cools,  to  flirink  from  the  mould. 

I  know  a  famous  graver  who  writcs  but  a  bad  hand,  and  yet  with  his  tool  he 
caù  imitate  the  fineft  performances'of  the  moft  celebrated  writîng-nrifters.  This 
has  apj>ear*d  furprizîng  to  virtuofi  thcmfelves,  that  a  man,  with  a  ftiff  iron  în- 
ftrument,  fliou'd  write  incomparably  ftîrer  upon  a  tough  copper-pîatc,  than  wifh 
a  good  pen  upon  paper.  The  method  itfelf  is  kept  as  a  great  fecret,  and  I  cou*d  not 
learn  a  curious  particular  or  two  -,  yet  by  putting  queftions,  and  by  fome  trials  oi 
my  own,  I  hâve  obtainM  the  fubftance  thereof  \  which  îs  this.  The  copy  to  bc 
engraved  is  wrote  by  an  excellent  hand,  with  a  peculiar  kind  of  ink,  as  black  as 
thecommon;  and  the  copper-plate,  being  moderately  warm'd,  is  rubbed  over 
with  a  certain  whitc  varnifli,  and  fufFer*d  to  cool  ;  then  the  paper  being  gently 
moiften'd,  that  it  may  readily  communicate  îts  ink,  the  writing  is  applied  to  the 
prepared  furface  of  the  plate,  and  fopaflcdthro*  a  rolling-prefs  -,  by  which  means 
the  ink  adhering  to  the  varnifh,  leaves  the  letters  very  confpicuous  ;  whence  'tis 
eafy,  with  a  fixed  needlc,  to  trace  the  ftrokes,  thro*  the  varnilh,  upo'n  the  plate, 
which  being  afterwards  cleanfed,  the  letters  arc  finîlhcd  with  the  graver,  and 
the  work  printed  ofF  in  a  roUing-preft,  as  common  cuts. 

I  hâve  alfo  taken  off  written  charafters  without  the  help  of  a  prefs,  by  laying 
the  moiften*d  paper  fmooth  upon  the  varniflied  copper,  and  rubbing  it  hard 
thereon  with  a  convex  pièce  of  glafs,  or  the  like  ;  provided  the  ink  be  good,  and 
thick  laid  on.  For  varnifh,  hère,  I  hâve  ufed  the  purer  fort  of  virgin  wax; 
and  for  my  ink,  the  fine  Frankford  black,  as  the  painters  call  it,  which  was  gra- 
dually  and  carefully  ground  with  water,  till  it  obtain*d  the  confidence  of  com- 
mon ink  -,  but  no  gum  is  to  be  added,  left  that  fhou*d  hinder  its  coming  ofif. 

There  is,  likewiiè,  a  way  whereby  printed  cuts  are  fo  far  taken  off,  that,  a 
leaft,  the  outlines,  and  principal  ftrokes,  may  be  ready  copied  for  graving. 
If  the  prînt  be  not  above  a  year  or  two  old,  the  paper  need  only  be  wcll 
moiftcn*d  with  water,  as  for  printing,  with  the  ufual  ink  of  cuts  ;  but  îf  it 
be  more  ancient,  it  ftiou'd  be  laid  to  foak  ail  night  in  water,  and  afterwards 
fuffer*d  to  hang  in  the  air  *till  it  becomes  dry  enough  for  the  prefs.  The 
paper  thus  prepared,  is  to  be  laid  with  its  printed  fide  next  the  plate,  thinly 
cafed  over  with  white  wax,  which  is  thus  to  be  committed  to  the  rolling  prefs, 
whereby  an  împreffion  of  the  eut  will  be  gainM. 

But  there*s  one  thingthat  feems  more  than  any,  hitherto  mention*d,  tore- 
quire  immédiate  manual  opération  ;  I  mean  a  method  of  tranfcribing,  at  once, 
a  whole  page  of  writing.  Whether  this  beperformable  with  eafeand  cheap- 
nefs  enough  for  common  ufe,  is  another  queftion  *,  but,  that  the  thing  ispoffi- 
blc,  by  phyfical  means,  I  am  convinced  rrom  my  own  expérience. 

Hitherto  fuch  inftances  havc  been  produced  whercin  philofophical  know- 
ledge  may  be  fubftituted  for  manual  dexterity,  mechanical  tools,  and  mathc- 
matical  inftruments  ;  to  thefe  I  fhall  fubjoin  one,  to  fhew,  that  a  mathematician, 
and  a  mechaaic,  by  being  acquainted  with  a  (light  phyfical  property  of  ob.- 
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vimn  bodif9^  tfiay  perferm  what  mathematical  leaming,  and  mechanical  flcill» 
wou'd  not  otherwife  aceomplifh . 

Tiutt  a  maSy  body, ibn^e  faundred  thoufand  pounds  in  wcight,  fhou'd  yûç.l»pinces 
raifed  by  mcans  of  a  little  water,  feems  very  itirprizing \  yet  this  was  donc  ^t^j^fj^j^A  ^ 
Cif^dHtinffpti^'^^we  learn  from  Susèequins  ;  who  tells  us,  "  that  a  moïAro\is nau/e  m4 
"  obcflifk)   Ihrown  from  irs  pedeftal  in  the  city^  had  remain^d  at  it3  fength  fovî^nprtrve  me- 
«•  many  âges,*  till  in  later  timcs  an  ^rchitcft  appearM,  who,  for  a  certain  fum/'^'^'^^^^^/'^^' 
**  undertook  to  fet  \i  again  upon  its  bafé  j  and  having  to  this  end  prepared  a- 
**  bundance  af  machines,  hc  therewithraifed  it  wkhin  an  inch  of  its  due  hcight  ; 
**  when  the  fpeftators  imagin'd  it  cou*d  not  be  elevated  higher  ;  but  he,  rcly- 
^  ingupon  hîs  knowledge,  of  nature,  commanded  water  to  be  brought  him, 
**  which  being,  for  feveral  hours,  thrown  upon  the  ropes  that  fupported  the 
**  piliar,  thley  gradually  contraded  and  fo  fet  it  upon  its  bafe,  to  the  great  fur- 
**  prizc  of  the  vulgar."  And  to  render  this  the  more  crédible,  the  like  is  men- 
tion'dby  nnlany  eminent  authors,as  having  been  clfewhere  praétifed  ;  and  the 
thing  îs  allowed  of  by  that  grcat  mafter  of  raechanics,  GaliUo. 

The  ufual  methods  ofcatcbing  fifli  amongus,  require  pains  and  fkill  \  but  the 
îUitcrate  Atnericans  hâve  préférable  ways,  from  the  Knowledge  of  a  phyiîcal  pro- 
pcrty  of  a  certain  wood,  whercwith  they  impregnate  the  water,  and  ftupify  the 
i(h  fo,  that  they  roU  upon  the  furface,  and  are  cafîly  taken  with  the  hand.  And 
this  appears  probable  from  the  intcpcicating  préparations  we  are  herc  poffefs'd 
of,  whidi  tho*  flight,  fallnot  rnûch  Ihort  in  theîr  effeâ  ;  and  having  partithi- 
larly  enquircd  of  a  kftirned  phyfKÎan  who  came  from  that  country,  hc  affured 
me  it  was  true,  and  that  he  faw  the  Englijb  ufe  the  famé  method^  by  tying  a 
\og  of  this  wood,  which  they  call  dog-wood,  to  the  ftern  of  theîr  boats,  The 
hair  growing  on  any  part  of  the  body,  may,  without  the  ufe  of  any  inftru- 
nlcnt  for  that  purpofe,  be  very  expeditioufly  taken  off,  to  appearance,  by  the 
roots  ;  whence  it  is  ag^  of  a  much  ûower.growth^  Thîsf  is  effeâed  by  a 
propetty  of  tfaenatural  prodoétiôn  calPd  Rnfma.'  Beliûhias^r&  H9  the  me^ 
thod  wheteîn  they  ufe  diisdnig  in  the  £4^  ;  but  I  h^  mad«  âsperiments  with 
a  parcel  of  it,  before  I  met  with  his  obfervations.  I  mix'd  it,  in  fine  powder, 
with  an  equal  we^ht  of  ftrong  pulveriz'd  quick-limè,  and  permitting  them  to 
foak  for  a  Ihort  fpace  togethcr  in  a  little  feir  Water,  they  become  a  fpft  pafte,[ 
which  I  fpread  thin  upoo  that  part  pf  the  body  I  WQUÎd  free  from  haif  ;  and 
iuâoertng  it  to  remain  on  about  three  rnjinutes,  I  wîpe  k  off  with  a  linen  cloch 
dîpM  in  water,  and  ftnd  the  hair  takeii  away  by  the  roots;  without  any  dif- 
ccrnable  inconvcnience  to  the  part.  ThusT  feveral  times  repeated  the  expe- 
riment,  and  more  than  once  perform'd  it  upon  my  felf. 

To  meafure  timc  cxaôly,  may  to  fome  appear  fcarcc  praticable  without 
fprings,  wheels,  or  the  common  conjrivances  ;  yet  fo  finlple  a  thing  as^, a  bul- 
Jet  fix*d  to  a  ftring^will  do  it.  ÎPor  if  that  be  made  to  meafure  a  lîttle  kfs  thajÉ 
cen  inches,  from  the  point  of  îts  fofpenfion,  to  the  œntre  of  the  bufliet,  *twill 
fwing  half  féconds  with  lefs  inequaKty  than  a  good  watch  -,  and  may,  thereforc;, 
be  of  great  fervice  in  making  aftronomical  and  ôther  obfervations  of  a  fliort 
duration,  wherein  accoracy  is  required.  Aûd  by  mcans  of  apândulum,  a  {kUi- 
61I  muGcian  of  my  acquaimance  teaohes  his  fchokrs  te^  keep  til^e  in  fingm^. 
Bat  the  beft  way,  in  obfervations,  is  to  make  the  vibrations  as  long  as  poffi- 
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ble,  and  when  they  begin  to  deicreafe»  to  givea  frefli  impuUe  ta  the  fwing^ng 

weight,  left  by  growing  fhort,  they  fhou*d  not  be  fo  wcîl  oounted. 

By  knowing  the  velocity  of  founds  in  the  air,  'tis  eafy  to  meafure  diftances 
without  geometrical  inftruments,  or  where  they  wou'd  bc  ufelels.  The  founda- 
tien  hereof  is  already  deliver'd  ;  for  fince  ail  founds,  whether  great  or  Imall, 
move  1 380  feet  in  a  fécond  *,  if  a  gim  be  fired  on  one  fide  of  a  river,  how  inac- 
ceflible  foever,  'tis  but  letting  fall  a  Ihort  pendulum  as  foon  as  I  fee  the  flafh, 
and  counting  the  vibrations  till  I  hear  the  found,  to  gain  the  diftance  of  thac 
gun  from  the  place  wherein  I  ftand.  Suppofe,  for  inftance,  the  report  be  per- 
ceiv'd  two  féconds  after  the  light,  I  conclude  the  river  to  be  2760  feet  over. 

And  by  this  means  may  be  folved  a  problem  tliat,  nakedly  propofed,  migbt 
feem  impoiTible  \  I  mean, without  geometrical  inftmments,  to  meafure,  in  a  dark 
night,  the  remote  diftance  of  one  fhip  under  fail  from  another.  For,  fuppofing 
one  of  them  to  fire  two  or  three  of  her  guns,  a  pendulum  may  be  fet  a  going  ac 
the  firft,  taken  as  a  fignal  \  and  its  vibrations  counted  that  pals  between  the  flafh 
and  report  of  the  fécond.  And,  by  the  way,  I  hâve  thought,  that  if  the  velocity 
of  echoes,  which  are  only  refle&cd  founds,  cou'dbe  well  determin'd,  failors 
might,  fometimes,  in  the  dark  make  ufeful  eftimates  by  means  thereof,  as  to 
their  diftance  from  the  coaft,  or  confiderable  rocks.  For  tho*  they  cannoc juftly 
conclude  upon  difcharging  a  gun,  how  near  they  are  to  the  fhore,  becauiè  (orne 
parts  thereof  may  lie  lefe  remote  than  thofe  which  re6ed  the  écho  5  vct  were  that 
lound  to  foUow  immediately  after  the  original  report,  there's  reafon  to  fulpeâ 
the  land  as  near  as  the  pendulum  ihews  the  echoîng-place  to  be*. 


S    E    C    T.      VI. 


Mankwd'vety  TJ  U  T  we  may  venturc  to  afTert,  there  is  fcarce  a  produdion  in  nature,  the 

*mTtur^ h'      ^  ^^^^  whereof  to  human  life  are  hitherto thoroughly  undcrftood.  This pro- 

/  mgs.  pQ^j-ÎQ,^  being  vcry  intelligible,  needs  no  explanation  ;  but  as  it  is  an  ungratefiil 


*  Sounds  are  now  commonly  ufed,  as  the 
moft  exa£l  means  for  determining  the  diftance 
of  one  place  from  another  ;  and  the  ^oft  accu- 
tate  furreys  are  made  by  the  hel*  of  them, 
fince  their  velocity  has  beenpreciiêly  oetermined. 
And  upon  this  foot  Mr.  Whhltm^  fome  time  fince, 
propofed  a  new  furvey  01  Ingland,  Tis  ftill 
more  remarlcable,  that  he  and  Mr.  Ditton^  im- 
provin^  apon  this  hint,  by  adding  Hght  to  found, 
and  joining  the  affiftance  of  the  eye  to  that  of 
the  car,  advanced  a  method  of  difcovering  the 
longitude  at  fca.  Their  defigri  wàs,  that  from 
a  certain  numberoffftationaryhulks,  or  fliips 
tidio^at  anchorin  convenîent  parts  of  the  fea, 
^  due  diftances  from  each  other,  larg^  fire-ftiells 
(hdu'd,  at  1 2  a  dock,  evcry  night,  be  thrown 
from  mortars-,  to  the  perpendicalar  height  of  a 
mie,  or  more»,  .and  thede  aftôid  a  large  blaze 
«f  white  light..    For,  if  ijrom  a  fhip  out  at  iêa 


the  afcent  of  this  bail  of  fîre  be  obfisrvM,  the 
failors  will  thence  know  the  différence  of  time 
between  the  meridian  of  their  Ihîp,  and  that  me- 
ridian  in  the  plain  whereof  the  fire-ballafeends  ; 
fothat  the  point  of  the  comptû  from  whaice 
the  light  came  being  obferved»  and  the  place 
where  the  explofion  was  made  found  mark*d  on 
the  fea-chart,  the  longitude  at  fea  mott  thenœ 
be  difcovered.  They  alfo  propofed  other  me- 
thods  for  finding  the  famé,  as  from  obfêrving 
the  time  that  pafTes  between  tbe  firft  feeing  the 
light,  ànd  hearing  the  found  of  the  mortar  ;  or 
from  the  angle  wherein  the  bail  appears  at  îts 
utmoft  height.  Bût  ail  of  them,  tho*  very  in- 
eentous  and  good  in  the  theory,  aredefi^âivcin 
Uie  praôice  j  being  exceeding  troublefome,  and 
yet  precarious.  Thefe  incoàveniencies  Mr. 
Whihon  is  now  attempdng  torem^y  by  means 
of  the  dipping-ncedlc. 
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^ t%  itreoairesafull  detnonftration  ;  bccaufe  ît  cannot  bcadmîtted  wîth- 

out  iucli  a  conteflion  of  our  ignorance  as  muft  tacitly  accufe  us  of  lazinefs.  How- 
^vcr»  wc  may  fay,  with  Seneca^  a  greater  knowledge  and  command  of  nature 
wou'd  hâve  bccn  gain'd,  had  it  not  bcen  prefumed  we  wcre  already  arrivcd  ta 
a  muchmore  conûderable  degree  than,  indeed,  we  are,  in  comparifon,  of  what 
remains  behind  obtainable.  I  (hall,  therefore,  offer  fome  cqnGderatiops  to  rouze 
our  curiofity,  by  Ihewiog  how  defeâive  it  hos  been,  and  how  much  of  nature 
continues  undifcovcr'd  to  exercife  and  reward  our  induftry.  It  muft  be  remem- 
bcr'd^  thac  I  hère  fuppofe  the  ufefdnefs  of  naturels  works  to  mankind  chief- 
ly  dépends  upon  the  knowledpe  we  hâve  of  tbeir  properties  \  and,  confequent- 
ly,  that  the  more  we  learn  of  thefe,  the  more  ufes  we  reccive  thercfrom  5  fo 
thac  whatever  aflifts  us  to  difcover  things  which,  probably,  may  prove  ufefu], 
is  a  phyûcal  ufe  chereof,  tho*  in  itfelf  not  immeaiately  praétical. 

I  obferve,  in  the  firft  place,  thatvcry  few  of  naturels  works  hâve  been  fuffi-^^'  *wc'/^  ^ 
ciently  confider'd,  even  as  to  thofe  qualities  that  properly  belong  to  them.î^"'^'Jjï?^,\ 
Thcrè's  a  kindof /rrr^i  incognita  in  every  natural  body,  rcferv'd  for  the  difcovery^^rZ/^A^/r 
of  futurity.  For  there  are  various  artificial  means  ox  findins  out  the  properties /fcji/iV  fuali- 
of  things,  by  chymiftry,  optics,  ftatics,  6f  f .  which  require  mch  flcill,  induftry,  ^'''' 
aad  inftniments  in  their  application,  that  few  hâve  the  curioiity  and  ability  to 
examine  materials  in  ail  thefe  ièveral  methods  ;  yet  unlefs  this  be  done,  various 
properties  thereof,  fome  of  which  are,  probably,  capable  of  ufeful  applications, 
are  likely  to  remain  undifcover'd,  as  mieht  be  ealîly  fliewn  by  an  induâion 
of  particulars.    But  maay  things,  doubdeis,  muft  continue  unknown  in  the 
abiinifer  produâions  of  nature,  when  even  the  mdt  obvious  and  familiar  ob- 
jeâs  hide  abundance  from  us.  To  inftance  in  our  own  bodies,  wherewith  we 
are  highiy  concerna  to  be  acquainted  ;  how  many  difcoveries  hâve  been  made 
in  the  [M^enc  z^  that  remain'd  unthought  of  for  above  two  thoufand  years  ? 
The  happy  fuccefs  of  Harvey^  Afellius^  Pecquet^  Bartboliniy  and  fFirfungius^ 
are  remarxable  inftances  hereof.     In  bodies  fo  familiar  as  thofe  of  eges  and 
chidcens,  tho'  Arifiotle^  many  agçs  fince,  was  folicitous  about  their  hiftory  ; 
yet  fo  little,  till  within  thefe  few  years,  was  known  concerning  them,  that 
it  grew  a  hot  difpute,  whether  the  chick  were  formed  of  the  white,  or  the 
yolk*,  when  our  excellent  Harvey  fliew'd,  as  I  jiave  alfo  obferved,  that  it  pro* 
ceeds  from  neither  of  them,  nor  even  the  treddle  ;  but  that  fpeck  which  ap« 
pears  in  the  coat  of  the  yolk.     Kepkr  is  faid  to  hâve  been  the  firft  who  told 
the  world  fb  obvious  a  thing  as,  that  the  parts  of  fnow  are  of  an  hexagonal 
figure,  in  a  difcourfe  wrote  on  that  fubjed.    However,  I  find,  Oalus  Magnus  » 

makes  mention  of  it^  and  I  myfelf^  hâve  frequendy  obferved  the  iame 
thing;  efpecially  about  the  beginning  of  the  (èalon  ;  tor  that  is  not  its  con- 
fiant figure  ;  'but  'tis  furprizinç»  the  difçovery  ihouM  not  bé  made  beforc 
the  prefent  âge.  As  common  a  liqupr  as  vinegar  has  been  for  many  âges,  ^- 
yet,  that  it  onen  abounds  wîth  Ihoals  of  living  créatures,  which  thro'  a  mi-- 
croicope  a|»)ear  like  eels,  was  a  difcovery  which  feem'd  jp  new  But  a  few  years 
agp,  that  when  I  obierved  it,  to  fome  virtuofi  in  EnHatkt^  as  a  pl^pmenon  to 
be  feen  with  the  naked  eye^  they  thoug^t  me  deceiv^d,  titl  their  on^^^es  fuUy 
aflured  ifaeni  of  the  con^rary.  That  the  milky  way  Ihou'd  for  tw»  thoufiuid 
yean  fin&.for  ameteor  is  nocftranfie,  ooofidcriiigthcmiaucencis  of  the  fbin 
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that  compofe  it  ;  i*r  do  I,  for  thfe  famt  reafon,  wonder*  fhât  the  prede(éfibrs  cf 
Galiléfo  reckon'd  only  feven  plahets  ;  nôr  fufpèéled  Venus  to  reprcfcnt  thc  famc 
phafes  with  the  moon  :  thefe  inft-ance^  hdWcver,  ferve  to  Ihew^  thathiânjfc  ^tai" 
butes  of  bodies  are  fcarcely  difcoverable  withbut  aitifiëial  helps.  Butwhflt  may 
not  mankind  oyerlook,  when  the  furi  itfclf,the  moft  cbnipicubus  body  in  thc 
univerfe,  has  vaft  dark  fpaces,  perhaps  bi^er  than  Afia  érEnropey  frequently 
generated  and  deftroy'd  upon  hïs  furfkcè  ;  whérebf  cveSn  the  àftronomers  took 
no  notice  till  the  «ccellent  GaltUo^  and  the  induftriouà  Scbèiner  ?  In  the  year 
ï66o,  April  27,  about  8  a  clock  in  the mofnîng,  Iriiy  fclf  obfenred a ipot  in 
the  lower  lîmb  of  the  lun,  a  little  towards  the  fouth  of  its  eqiiàtor,  which  was 
cnter*d  about  rr  of  the  diameter  of  the  fun  îtfelf,  being  abôut  rî^,  in  it^fhoft- 
eft  diameter,  of  that  of  the  fun,  and  its  lorigefl:  about  :çr  of  the  farte:    Jt  dif- 
appear'd  upon  May  9,  in  the  morning,  tho*  we  îkw  it  thc  day  bdbre  at  about 
the  famé  diftance  from  its  weftern  liihb,  a  littlc  fouth  of  its  equator;  tho*  it 
firft  appear*d  from  the  caft  Hmbj  a  littlc  fouth  alfo  of  its  ^uator.     It  fccmM 
to  move  fafter  in  the  middle  of  the  fun,  than  towards  the  limb.  It  was  a  vcry 
dark  fpot,  almoft  quadrangular,  and  çnclpfed  round  wïth  à  duîkilh  doad.  Wc 
firft  obferved  this  very  famé  fpot,  for  figuré,'  colour,  and  fi2:e,  to  be  rc-enterM 
the  fun  ilfey  25,  when  ît  appear'd  to  be  in  a  f)art  of  thé  famé  linc  ît  had  formcr- 
ly  traced,  and  was  enter*d  about  t!  of  its  diameter  at  7  à  dock  irr  the  evcnîng. 
At  the  famé  time  thçre  appcarM  anothcr  fpot,  which  was  juft  enter*d  not  above 
TTT  part  of  thefun*$  diameter.  ït  appearM  longeft  towards  the  north  and  ibuth  ; 

*  wpià  feveral  fmall •cteuds'ftcrnM tobe  di^erToâ  about  it*.  The  difcovery  of 
thefe  fpots,  indeed,  ^asmadeby  tneàns-of  tdefcopes,  Inftruments  tinknown  to 
the  ancîents  ;  yct  hatd  hnén^  corrofity  bccn  rtiifed  tb  that  îicrght  the  noblttids  ot 
the  objeft  dcfcrv\3,  part  thereof,  at  leaft,  might  hâve  bccn  obfttved  ^ithotft 
•them  ;  ïbr  I  findby  an  Jtaltan  lettcr  of  Galil^eOj  that  fome  of  his  acquaintance, 

•  after  he  had  roiTzed  thdr  curiofity,  defcryM  fpots  thercin  with  thcir  naked  cyes. 
mifigj  ha*v€  '     *It  might  herc  beremark*d,  that  onetéaîfon  Vhy  men  are  ignorant  in  thc  ufes 
d^erent  re/a-,  ofYuch  things  Whercwîth  they  fcem  wdl  adqûairited,  may  be,  that  thcdiSfercnce 
a»othfr  ^i^Mf-  ^dif^atcs  ànd  t)laçes'occifion  neW  relations  betwcèn'them,'  and  thereby  fcndow 
fereni  '^places,  tKcm  wî^h  uçfdfpefted  qualitics.     I  ïhall  not  hère  enumcrate  the  différent pro- 
feafinsyUc.     pcrtics  of 'boâics  contirionly  rcférr'dto  the  famé  fpecies,  whether  of  plants,  ani- 
mais, îâc,  in  almoft  cvcry  cqùrîtry  «,^35,  thatXpîders  are  not  venomous  in  Trelanà\ 
^ndjthat  Irijh  wood,  in  général,  ïfthe  tradition  be  truc,  ïs  an  encmy  to  "poîfon- 
V)as  créatures  :  ï  wîli  Only  add  two  irfftancci  j  the  oftc  to  mahîfeft'whàt'dHtc- 

'  Tent  clhndtcfs  may  do  -,  the  otiher  to  fiiew  'thc  unexpefteâ  -irffldéncc  of  tl  i fïbrerît 
TpiîaCes,  'pei^aps,  'in  thefarhc  dimàte.  'ïhe  înhkbïtantsrdf  hdt  régions,,  where  ft 
^everfreeics,  who  déride  t!he  rdâtiohs  dfWhat 'happent  in  thc.cold^r,  wou*d 


*  FromalitanHànce  of  obftrvatiwtfittorelatcfy 
«trie  ofidiife  fpotfi,  «nd^pablilh^  indkePi^/^-* 
^ph'nal  Tj^an/mSi^ns^  thtfhheh  Mem&ih,  thc  . 
J^aErûditorum^  ^f»  it  appearsthat  they  are 
Sîcâr^  to  the  ftin  than  (tie^anet,  Mercury  i  thât 
Y«t  th^  are  Aot  aâually  on  tkefénVfuHaèe,  bét 
illti^iacciîftavitfin&itjdan^  ^ 


xy  «ppearaT^<rumippc2r,.affuare,'  tnei  efbte,  tjto- 
:hdâyitoinrd'oPttie(mi*s»cxhiiiktîbDB,*or  arê  ks 
«IçM^s.  Htfi>^  it  piou^d^iifcn  tàatthe  fim-hattt 
atmofphcrc.like  tbitof  \ht  cartii,  whcfcin,  fince 
theîë  (îiot/or  doûds  fâH'bâdc  âgain  to  tht  fiin, 
ferrerai  cbangês  imift'^Mceflkrlly'bappcti  m  dits 
*hnnihary;fis.wtll»i&ctti  iOM^^jac 
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aérer  imagine  thot  water  ^uM  fce  brek^n  in  a  mortar  like  a  dry  boây,  b6 
traui^rced  in  opcn  carnages,  kept  ail  thc  yeor  round  in  that  form,  and,  laft- 
Jy,  communicate  an  ihtenfé  coldnefs'toodwîr  watcr  in  thc  fummer.  And  the 
Icfs  inquifitive  €nfH>ng  ourfelves  can  fcarcebcHcvc  that  water  will  fcrve  for  high- 
ways,  in  travelling,  thesmiu-chingcfarmies,  the traihing of  artiilery,  andfor 
a  field  of  battle  ;  yet  in  thc  more  northcrn  coontries  àll  this  îs  pradtifcd  upon 
the  ioe  in  tke  winter  feafen. 

Thc  iècond  înftanre,  is  thc  declinatîon  of  the  magnctic  ncedle  frem  thc  true 
north  and  feuth  points  ;  with  thc  variation  of  the  famc.     For,  altho*  the  load- 
ftonc  has  been  long  admircd,  and  fince  îts  happy  application  to  navigation, 
generally  known,  and  pcculiarJy  ftudied  ;  yet  that  thc  ncedle  does  not  in  fome 
places  point  clîpeâly,  perhaps  not  by  manydcgrccs,  to  thc  pôle,  as  it  will  in  o- 
thers,  is  no  ancicnt  oWervation,  being  afcribcd  to  Sehàftian  Cabût.     And,  ac- 
cording  to  <mt  fainous  Gilhert^  he  tnuft  hâve  lived  fincc  thcn  who  firft  remark'd 
thatftrange  andconfiderabk^tcration  of  thc  uncsqpeftcd  phcnonïcnon,  itsdc- 
clinatîon  in  thc  famé  place,  towards  thc  caft  or  wcft,  in  proccfs  of  time;  thc 
truth  whercof  I  couMconfirm  by  obfcrvationsof  my  own,  compared  with  thofe 
of  modern  authors.     And  as  the  farae  bodies  mayhavtf  différent  qualities  and 
uf«s  in  différent  places,  fo  may  they  alfo,  îf  exanlin'd,  and  craploy*d  at  diffé- 
rent times,  Icalbns,  or  pcoiliar  pcriods,  whcrein  thcy  undergo  fome  fignal 
changes.  But  thefe  arc  not  obvious  to  every  cyc,  as  when  fruit  grows  ripe,   or 
^inc  tiims  to  vincgar  ;  but  luch  as  require  /kîll  and  curîoftty  in  the  obfcrver. 
TkuB,  while  coimnon  unnc  is  frefti,  the  volatile  and  pungcnt  ialts  arc  fo  clog- 
ged  wMi  ethcr  particles  thercîn,  that  near  nine  parts  in  tcn  muft  ufually  be  c- 
va|)orfl(«ed  bcforc  thcy  wiH  rife  ;  and  aftcrwards  a  confidcrablc  heat.grven  to 
feitre  ap  ehc  4aft.     Now,  tho*  thc  tradefincn  who  deal  in  trinc  commonly  o- 
vetileok  t*pc  différence  ;  yet  if  thc  urine  be  barely  kept  for  fix  orfeven  wccks> 
tfaefaËne  and  noble  parts  will  in  that  time  havc  fo  cxtricated  thcmfclves,  that 
a  vcry  gende  beat  wrll  raifc  them  firft,  .and  Icavc  that  phlegm  behind  which  in 
the  former  cafe  preceded . 

That  the  fTbamts  water,  when  carried  long  voyages,  àndîntohot*clînTatos, 
wîil  ha<«c  a  vcry  offenftvc  fcent,  the  common  putrefaûion  of  ftagnant 
w«er  mîTypcrfuade-usi  yet  'tis  fotmd,  îf  that-be  kept  lorigçnough,  tho*  in 
thc  latne^Fdllèl,  and  a  hotter  dimatc,  it  will  at  Icngth  growiwect  and  potable 
agaîn.  And'fhrs  Thavenot  from  vulgar  tradition,  but  receiv*d,  by  cnquiry,. 
frora-t^vo  very  inmnfltivc  TpCTfons,  upon  thcir  own  knowledgc  -,  one  Wheredf 
haê  :|)artk:ularly 'obferv*d  it  iniàrling  betwecn  £urojre  and  J^rica  -,  and  thc  o- 
cher  in  goii^  and  returnîng'from  America.  And  I  the  rather  mention  this,  be- 
caufeïcveral-otherwattershave,  as!  am  irtform'd,  thefacuky  of  recovering 
aftcr  putrefaôion,  aswcH  as  that  t^ih^'^amcs  ;  wherero  "tis  ufually  fuppofed 
pfciiliar .  A-nd  *haviog  'had  the  CTiridfity  tto^try  liow  the  rojiiglicr  kind  of  wa*- 
ter,  thàt  wîH  notbearioap,  mi^ht-bcremedied^  an  induftriousperfôn,  whonj 
Ieni5)loy'd,  aHured  ffiehehîid met  Vith purrjp-waters^;  that, barely  by  ftand- 
iiîg  a  fewdays,  wouM  gain  this  propcrty. 

Coriander-fceds,  when  frcfligathcr'd,  areobfçrved  to  havc  fuch  an  acrimony, 
ftiat  fomcdneicnrphyûciansaccounfthcm  venomous  ;  and  difpenfetories  ufual- 
ly erderthcm  to  be  correâed  with  vinegar,  or  the  like  -,  but  thc  more  ac- 
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acicurate  obfervers  tell  us,  thatthis  feed^  in  â  omipecent  time,  lofes,  o(  kfelf^ 
this  ofFenfive  quality.  And  the  like  în  both  rcfpcag  is  obferved  byfome  emi^ 
nent  apothccaries  as  to  thfe  roots  of  aron. 

'Tis  allow'd,  that  vegetables,  however  managed,  unlefsfirftreducedtoroar, 
will  afFord  no  dry  volatile  lait,  like  that  of  animal  fubftances  ;  yct,  by  à\€- 
courfmg  latcly  with  a  very  ingenîous  perfon,  as  ajfp  by  fomc  experiments 
mode  to  examine  diftilPd  liquors,  I  was  fatisfied  there  are  various  vegetables 
growing  common  ïïiEngland^  which,  gather'd,  and  laid  togeeher,  at  a  certain 
feafon,  and  diftill'd  at  a  particular  jun6hire,  will  yicld  a  volatile  fpirit  that  in 
its  fcent,  tafte,  and  various  efFedts,  as  turning  fyrup  or  violets  green,  hifllng 
with  acid  fpirits,  fc?r.  refembles  the  volatile  fpirits  and  faits  of  animal  fub- 
ftances :  and,  what  appears  furprizing  in  chis  great  change,  the  fecret  whereof 
I  wiih  I  durft  communicate,  it  is  effeéted  without  any  addition. 

Nor  are  vegetable  and  animal  fubftances  only  thus  altérable  in  their  texture  ; 
but  even  minerai  bodies  themfelves.  'Tis  a  complaint  in  chymiftry,  that  tho* 
we  are  taught  to  make  the  fait  of  diftill'd  vitriol  by  immediately  taking  the  Ca^ 
fut  mortuum  thereof,  freed  from  the  oil  by  a  violent  fire,  and  extraâing  ail  its 
fali  ne  parts  by  repeated  aftufions  of  water  ;  yet  this  means  will  riot  obtain  the  fait. 
But  I  round,  by  enquiring  of  thofe  who  diftil  large  quantifies  of  oil  of  vitriol, 
thatiftheCtf/«/«^r/««z»befuffer'd  toliea  confidcrable  time  in  the  air,  *twill 
be  fo  impregnated  with  new  faline  particles,  as  to  be  worth  a  fécond  diftilla- 
tion*  And,  as  we  formerly  mention'd,  there  are  quarries  of  folid  and  ufeful 
ftone,  fome  whereof  has  been  employ'd  about  ftately  buildings,  that  I  havc  fccn, 
whofe  property ,  as  we  hâve  alfo  heard  of  other  kinds,  is,  that  beinff  dug  at  a  par- 
ticular  feafon  of  the  year,  it  proves  thusgood  and  durable^  but  ifemploy*d  ata 
wrong  time,  makes  but  wretched  ftruftures  ;  as  has  been  found  by  fad  expérience. 
Time  and  place  are,  indeed,  two  of  the  principal,  but  not  the  only  things 
whofe  variations  may  difcover  unheeded  properties  in  natural  bodies  ;  even 
the  flighteft  circumftances  may  affbrd  new  uies  in  folid  and  lafting  matcrials* 
Optical  glafs-grinders  hâve  complainM  to  me  that  their  convex  glaflfes  will  fre- 
quently  prove  veiny  \  and  thereby  render  the  labour  beftow*d  upon  them^abnoft 
ufelefs  5  becaufe  they  are  unable  to  difcover  thefe  blemiflxes  by  the  moft  care- 
ful  examination,  till  a  confidcrable  time  be  fpent  in  the  work  ;  and  even  then 
they  continue  invifible  while  the  glafs  isheldatan  ordinary  diftance  from  the 
eye  ;  but  upon  removingit  fome  feet  therefrom,  thofe  defeâs  become  apparent  : 
fo  ferviceable  may  an  encreafe  of  diftance  be  where  one  wou'd  leaft  expeâ  it 
Bodies  mufi  U  The  change  of^pofture  may  feem  a  fmaller  circumftance  than  the  change  of 
eonfidery  ma-  (Jiftance  5  yet  Dr .  Gilbert  has  obferved,  and  I  hâve  found  i  t  truc,  that  perpendicu  • 
^he^^th(^r  ^^^  ^^^^  ^^^  as  the  bars  of  a  window,  by  long  flanding  in  that  pofition,  acquire 
p^Lrtiescan  magnctic  polcs  ;  fo  that  the  necdle  of  a  dial,  for  inftance,  applied  to  the  lower 
be  inowit.  part  of  fuch  a  bar,  will  havc  its  fouthcriLcnd  attraâed  ;  whercas,  the  upper  ex- 
tremity  of  the  faid  bar  will  feem  to  repel  that,  and  attraft  the  northern.  And  herc 
I  cannot  but  obferve,  that  men  will  fcarce  ever  be  ablc  *  know  al]  the  pro- 
perties and  ufes  even  of  ^miliar  bodies,  till  they  fhall  havc  been  mathematical- 
ly  confider'd;  for  there  are  many  things  thereto  belongin^,  which,  probably, 
anaturalîft,  howcuriousfoeverhemaybe,  willnever  otherwUedifcover.  Various 

*        inftaaces» 
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uifianccs^  which  prove  this  aflèition»  hâve  been  aircady  prodùiced  ;  hcwever, 
thc  thing  is  of  fb  great  importance  for  naturalifts  to  be  convinced  of,  that  I  fhall 
again  inculcate  it  upon  them  with  a  few  more  examples.  Since  the  firft  âges 
of  the  world  men  muft,  fometimes,  hâve  beheld  fwinging  bodies  \  yet  tUl  Ga-^ 
liLeo  no  one  took  notice  that  their  vibrations»  whether  great  or  fmall,  were  per- 
form'd  in  equaltimes.  This  difcovery  requiredamathematical  eye;  andfome 
of  the  ufes  of  it  we  hâve  feen  already. 

That,  watcr  running  out  at  a  hoJe  near  the  bottom  of  a  veflcl  defcribes  a 
paraboHc  Une,  or  one  that  nearly  refembles  it  -,  and,  that,  in  thelike  experi- 
ments  tfaere's  a  determinate  proportion  affignable  between  the  perpendicular 
heightof  the  water,andthe  diameter  of  the  hole  ;  whencethe  quantity  that  wil) 
iflueout  rhereat  inagiventime,  with  itsvelocity,n[iay  becompQted;wasnot,thac 
I  know  of,  obfèrv'd  hdortGaliUo  UiàMerfennus  attempted  toadjufl:  this  matter. 

As  fréquent  as  are  the  occalions  we  hâve  to  take  notice  of  air,  water,  and 
glals  ;  our  modem  mailers  in  optics  hâve  made  great  difcoveriesas  to  the  diffe* 
rent  refraâîons  of  the  rays  of  light  in  thofe  lèvera]  ipedinms,  with  otfaer  parti» 
culars,  unregarded  by  fuch  as  arc  not  fkilPd  in  that  fcicnce.  *Twas  from  ageo- 
metrical  contemplation  of  the  drops  of  dew  upon  the  grafs  and  leaves,  with  the 
colours  the  rifing  fun  ufually  paints  therein,  that  the  great  Des  Cartes  raifed  a 
neat  hypothefîs  to  account  for  the  phenomena  of  the  rain-bow.  For  he  found, 
that  in  one  particular  angle  made  at  the  fpeâator*s  eye,  by  a  ray  oflight  proceeding 
from  a  ccruin  part  of  the  drop,  and  the  im^inary  (trait  line  reaching  from  the 
eye  tothc  fun*s  centre,  the  appearance  of  rcd.  was  exhibited  j  in  another,  that 
of  ycllow  ;  in  a  third,  that  of  blue,  (âc,  and  in  fome,  no  colour  at  ail.  *TiIl 
this  time  the  world  was  ignorant  of  fuch  confiderable  properties  of  foherical 
diaphanous  bodies  illuminM  by  the  fun.  Thus  alfo,  tho'  wood  and  timber 
muft  hâve  been  daily  broke,by  weights  -,  yet  till  GaliUo  applied  geometry  to  this 
fubjeft,  the  refiftance  of  folid  bodies  in  breaking,  by  means  of  their  own 
weight,  or  that  of  others,  feems  not  to  hâve  been  Kifpeded  reducible  to  cal* 
culatton.  And  a  virtuofo  of  my  acquaÎAtance,  can,  from  a  muldcal  inftni-- 
ment,  whercof  he  is  mafter,  obfvirvc  a  property  of  metalsnotdreamtof  by 
chymifts.  He  hereby  finds,  that  equal  wires  of  différent  metals,  will,  up- 
on due  tenlion,  yield  founds  différent  in  (harpneis  by  determinate  mufical 
notes,  or  rhe  divifions  thereof.  It  were  eafy  u>  add  various  other  remarks,  •• 
made  by  Merfennus  and  GaliUo^  as.to  the  force  offfuns  encreaûng  proportiona-  ' 
bly  to  their  Icngth,  but  decreafing  when  thcy  corne  beyond  a  particular  ftandard  ; 
the  parabolic  line  wherein  bullets  fliot  out  of  a  gun  are  faid  to  move  ;  and  the  like 
mathematical  properties  ofthings,  which  geometricians,aftronomers,  engincers, 
fc?r.  hâve  already  obferved.  But  I  fhall  only  fubjoin  one  inftance  more  to  pre vent 
our  îmagining  that  the  moft  familiar  objeâs  wherein  the  feweft  properties  fcem . 
difcoverable,  hâve  been  fuffîcîcntly  coniider*d.  Wl^t  phenomtnon  in  nature  6c- 
curs  more  frequently  than  the  falling  of  heavy  bodies  ?  yet  not  a  foui,  that  we . 
know  of,  once  made  a  fair  attempt  to  détermine  their  acquired  velocitytiHî  Ga^ 
liUo  rcduced  it  to  the  proportion  formerly  mention'd  ;  wherein  moft  of  the  fuc- 
ceedîng  mathematicîans  hâve  acquiefced.  In  a  word,  till  geometry,  mecha- 
nies,  optics,  and  the  like  fciences,  be  more  generally  and  fkilfiilly  applied  to 
philofophy,  many  properties  and  ufes  of  natural  things,  muft,  doubtlcfs,  rç- 
main  unknown.  And 
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E'ven  the  moft  Aûd  is  ^  hdvehîthertô  obfenred  df  bodîefe,  (b  Wffl  I  vénture  tô  zàà  of  qaa- 
^  v^"'"»rr^-  lî^î^Sj  and  vwrîousodier  things  in  namrc,  that  éven  the  moft  obvtous  may  hâve 
tX,  ^rt/^"tf- «i^^i^^^s  •"^  ^^  which  Icarned  men  cverlôc>k.  That  blhck  bodîes,  for  in- 
icrlook'd.  ftance^  anrc'fooncr  heated  by  the  fun  than  white  ones,  orthofc  of  any  lîght  co- 
lourvi»,perl»p3,  but vcrylittlctaken notice  of;  yet  thîs  is  dcfmonftrahle  in 
Bftany  particniars,  as  may  eafily  be  p-y'd  in  a  WacR  glovc,  and  a  whice  one  -,  ot 
in  two  eggs,  one  whereof  is  black'd.  Cold  is  one  of  the  moft  familiar  qualî- 
tic«  we  deal  with  v  and  tho*  lîttle  isapt  to  be  cxpefted  therefrorn,  it  wî!l  per- 
form  the  office  of  hcat  in  fpirit  of  wine,  and  prefent  us  witK  înflajnmable  fpi* 
rit  from  bccr^  and  otherliquoirs fmaller  than  ^ine*.  And,  to  pafs  by  Pûracelfus*% 
proceis  of  making  the  eflfetYce  oFwine  by  treezing  ail  thë  phlcgm;  thofe  who 
havc  iiiled  into  the  frigid  zone  afîurem,  from  repeated  expçriments,  that  not 
only  wnic,  but  bcer,  by  a  congélation  of  theîr  more  aqueôus  parts,  will  fepa- 
^tc  thcrcfrom  a  ftrong,  hot,  fpirituous  liquor.  Even  in  our  own  temperatc 
clîmate  fome  odd  feparationa  may  be  made  by  cold  ;  as^  particularly,  of  à  li- 
quor frodi  oil,'iBuch  fincri  und  more  fpirituous  than  the  reft/  I  know  an  emi- 
nént  artifeccrwhô  hddit  asa  grcat  Tecret,  to  refort,  in  hard  frofts,  to  large 
jars  of  oïl,  and  chère  take  out  the  fine  thin  iîuid  from  the  cracks  in  the  con- 
g^eal'd  part  ;  this  bcing  much  better  than  tlie  othêr  to  preferve  things  from  ruft  i 
and  for  this  purpofe,  alfos  fomc  watch-makcrs,  who  were  made  acquaînted  with 
its  virtuc,  highly  efteera'd  it.  But  it  were  tedious  to  infift  on  ail  the  inftances 
produceable  of  applications  that  may  be  made  of  colours,  found,  levity,  elafti- 
city,  fennentation,  and  putrcfaftion  \  and  cndlefs  to  profecute  what  might  be 
aflforded  by  moie  gênerai  and  aftive  ftates  and  facultics  of  bodies.  For,  not  on- 
ly motion,  and  rcft,  fluidity,  and  firmnefs,  gravîty,  and  the  lîke,  hâve  a  more 
univerfâl  influence  on  things  than  even  philofophers  obfcrve  \  but  the  lefs  gê- 
nerai properticsof  mattcr,  rëckon'd  among  particular  qualities,  as  rclpe<5live 
gravity  and  heat,  may  bte  fo  diïRifive  and  applicable  to  fp  many  différent  pur- 
p6fesv  that  *ti8  a  queftion  whdiher  att  tHe  ûfts  of  that  particrfîar  degree  of  heat  in 
fipc  will  be  difcoyer*d  while  îhe  "World  endures.  I  miift  not  hère  omît,  that 
raany  taon  qualities  in  the  moft  kndwn  bodiès  wou*d,  probably  be  remark'd, 
did  wc  not  want  foch  a  meafure  of  particular  curiofîty,  for  of  the  gênerai  I 
don't  hcre  fpeak,  as  might  be  juftly  expefted  j  fuch  a  curiofîty,  I  mean,  as  to 
the  things  wherewith  weikmîliarly  convcrfe  as  we  could  fcarce  want  but  thro* 
lazineâor  prejodicc  i  trfiencç;  we  prefqme  totake  for  granted  what  we  ought  to 
try  and  cscnnine.  Thfos,  that  fiitîîng  bodies  defcerid  thé  quîcker  in  propor- 
tion to  their  weighc,  has  becn  believ*d  in  the  fchools  fincc  the  days  oï  Arijio- 
tUy  and  prevented  the  truth  from  beingtaken  notice  of  5  namely,  that  ail  bo- 
dies, how  différent  focver  in  bulk  and  weight,  defcend  with  eqUal  velocicy  -, 
ttU  iAquifitrre  men  lately  found  it  by  experiments. 

Thacwater  by  being  froze  contrats  into  a  lefs  compafs,  isftîU  the  opinion 
hoth  of  the  vulg^  andgenerality  of  learned  men  \  yet  the  quite  contrary  is  évi- 
dent from  eaqxrience  :  and  the  bubbles  that  are  uiually  found  in  ice,  with  its 
fioating  uponwater,mighrmakeaconfideringman  fufpeft  it.  Theaîrwcbreathe, 
has,  for  many  âges,  been  fuppofed  a  body  endo w*d  with  pofitive  levity  ;  but  if 

*  Dr.  ^42/ has  obfiuirM,  that  a  véhément  de- 1  heffOMtothiakit  mjgktbeftpplfed«iocbarp«r- 
gree  of  coidwili  fente  to  diûflfpirît  of  wine  ;  and  |  pofes.  See  Pbilof.  Tramf,  N""  56.  p.  1 140. 
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ffken  kad  the  cteriéficy  to  examine,  they  won'd  find  k  heâvy;  even  that 
cotnmon  way  pf  condcnfing  ît  in  a  brown  bladder  confirms  thîs  aflcrti- 
on  ;  for,  allowing  the  included  air  not  to  bc  in  its  natural  ttate,  but 
crowded  together-,  yet  if  the  particlcs  whereof  it  confifts  be  aâuiiJIy 
light^  they  ought  tt>  weigh  lighter  when  the  bladder  is  filled  with  them. 
Howevcr,  there  arc  other  methods  of  making  the  experiment  clcar  of 
thîs  objeélîon. 

Large  founds  are  commonly  thought  to  move  fwifter  than  fraail  ones  : 

*tis  truc,  indeed,  they  don't  both   reach  to  the  famé  diftance  ;  but^  'tir 

known  from  late  obfervations,  that  they  go  with  cqtial  velocity.     That 

a   load-ftone,     which  by  immédiate  contaâ  takcs  up  iron,  lîiou'd  hâve 

this  power  greatly  encreafed,  when  capped,  or  by  a  pièce  of  a  fteel,  of 

a  proper  fhape,  interpofing  between  the  body  and  it,    feems  ilrange  ;  and 

whar  the  ancients,  who  admired  its  attraôive  virme,    never  vouchfafed 

to  try  :  but  he  muft  be  a  novice  in  magnetics  who  can  doubt  hereof» 

fince  Gilbert  wrote.     Magnetics  is  fo  large  a  field,   that  it  wou*d  bc  te- 

dious  to  enumerate  ail  the  truths  I  cou*d  therein  deliver  ;  and  thefe,  too; 

are  fuch  as  few  wou'd  think  probable  enough  to  deferve  a  trial.     Un- 

ilaked  lime  is  generally   believ*d,    both  by  the  vulgar  and  the  learned, 

to  grow  hot  by   Antiperiftqfis^    if  cold  water  be  poured  thereon;  and, 

contrariwife,  when  the  water  is  heated  ;  and  fome  hâve  even  ufed  it  as 

an  argument  in  the  proof  of  other  things  :  but  a  few  experiments  mighc 

ea&ly  difabulè  them  ;    for  by  the  afiufion  of  various  liquors,   aâually 

warm,   I  hâve  made  lime  flake,   at  leafb  with  its  ufual  violence  ^  and^ 

on  the  contrary,  I  hâve  preferved  other  parcels  of  it,  for  a  long  time» 

unflaked  in  liquors  aâually  cold,    whereto  it  has  imparted  no  fenfible 

Beat. 

The  quality  of  the   inftances  hère  alledged  renders  it  needlefs  to  en- 
creafe  their  number,   fince  a  greater  inducement  can  hardly  be  defired 
for  us  to  cxpeét  the  difcovery  of  new  properties  in  the  works  of  nature; 
were  our  curiofity   but  duly  employ'd   m  making  experiments,    than^ 
that  many  havc  becn  found  which  feem'd  fo  unlikely,  that  *twas  thought 
in  vain  to  fearch  for  them.     It  might  herc  be  added,  that  bodies  of  the 
lame  denommation,  whence  men  ufually  expeék  only  the  famé  opérations 
and  ufes,  may  yet  hâve  peculiar  ones,    and  fometimes   différent  from 
each  other.    We   may  farther  confider,  that  the  faculties  and  qualities^^^    ér^ptr^ 
of  thîngs  being,  generally,  only  certain  relations  either  to  each  other,  or  tin  rfl^iies 
to  men  ;  when  that  whereto  they  relate  is  better  underilood,   many  of^n/efrom  dif- 
them,  wherewith  we  are  already  tolerably  acquainted,    may  bç  found  to  ^^^'^%,^!^ 
hâve  ufeful  properties  hitherto  unobferved.      By  àe  qualities  of  things  ""^  '■''*''^* 
being  relative,  I  mean,  they  hâve  fo  pr^^:  a  dépendance  on  the  ftruéturc 
or  conftitutions  of  other  bodies  inpoied  or  inclifpofed  to  bc  afted  upon 
thereby,  that,  did  no  ^^  objeéts  exift,    thofe  qualities  in  the  bodies 
faid  to  bc  en^io^d  thercwith,    cou*d  be  only  difpofitions  to  pruduce 
fuch  cflfccts,  if  convenientobjefts  were  not  wanting.    Thus,   for  cxamplc, 
îhté  faculty  of  a  key,   as  to  its  opening  or  fliytcing»  dépends  upon  thé 
Vol.  I,  ^  corrcfc 
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correfpondent  lock  ;  but  if  no  fuch  thing  as  that  exifted,  the  key  wouM 
be  a  bare  pièce  of  iron,  of  a  determinate  fize  and  ihape.     So»  many  a 
thing  that  feems  ufelefs  to  us,  whilft  confider'd  only  with  regard  to  it- 
felf,  may  hereafter  prove  highly  fcrviccable,   when  othcr  bodies,  whereon 
'tis  peculiarly  fitted  to  aft,  fhall  corne  to  be  difcover*d.     Tho*  iron  was 
known  and  employ'd  from  the  earlieft  âges  -,  tho*  its  ufes  are  numerous  ; 
and  tho*  it  had  paffed  thro'  the  hands  of  chymîfts,  phyficians,  minera- 
lifts,  fc?^,  and  been  employ*d  to  numberlefs  différent  purpofes,  for  ibme 
thoufands  of  years  ;  yet  it  conceal*d  its  nobleft  and  moft  ufefui  property, 
that  of  pointing  north  and  fouth,  when  touched  with  a  load-Kone,  till 
within  thefe  three  or  four  âges. 

After  ail  the  vain  attempts  of  chymifts  to  fix  the  fluid  body  of  quick- 
filver,  which,  tho*  the  Iharpeft  froft  fails  to  congeal  it,  the  vapor  of 
melted  lead  will  fometîmes  rendcr  confiftent,  tough,  and  hard.  Upon 
what  variety  of  bodies  has  vinegar  been  employ'd  ;  and  how  many  pur- 
pofes had  it  ferved,  efpeciaily  by  means  of  its  accidity,  before  it  was  put 
to  the  diiTolving  of  crude  or  calined  lead  ;  when  it  exhibited  a  fweet* 
nefs  beyond  that  of  fugar  ? 

Spirit  of  urine  has  long  been  known  to  chymifts,  and  feems  likely  ta 
prove  an  excellent  menftruum  for  feveral  bodies  ;  but  after  havîng  been 
cmploy'd  to  diflblve  various  folids,  'twas  improbable  it  (hou'd  coagulate 
witn  10  thin,  iight,  and  volatile  a  fluid  as  fpîrit  of  wine  ;  yet  if  thefe 
two  liquors  be  fufficiently  pure,  they  afford,  when  mix*d,  a  Arrange  and 
perfeûly  white  concrétion.  The  fpirituous  parts  of  urine,  likewife, 
without  being  feparated  frôm  the  others,  hâve  a  ftill  more  extraordinary 
faculty  when  duly  applied  to  mu(k.  Of  this  I  was  inform*d  by  a  fcholar, 
who,  living  in  Cbina^  had  often  feen  mufk  made.  *Tis  there  the  prac- 
tice,  he  told  me,  that  either  before  or  after  this  dnig  is  put  înto  the  cod, 
or  bag?,  prepared  of  the  animales  fkin,  to  hang  it  in  a  neceffary-houfc, 
but  not  low  enough  to  touch  the  filth  ;  that  fo  it  may  receive  the  fetid 
exhalations  of  the  place,  for  fome  daySj  whereby  its  lefs  aftive  fcent  is 
fetched  out  and  hèighten'd.  The  famé  perfon,  having  carried  a  parcel 
hereof  from  that  country  to  fome  remoter  parts  of  the  Indiesy  found  the 
voyage  had  greatly  decay'd  its  ftreneth,  which  he  reftored  by  tying  it 
up  in  a  bladder  wherein  many  fmafl  holes  were  made  with  a  ncedlc, 
and  laying  it  in  fuch  a  place  as  was  juft  mentionM.  An  eminent  phy- 
fician  of  RomCj  aifo,  tells  it  as  a  fecret,  praftifed  among  the  perfumers 
of  that  city,  to  recover  the  fcent  of  decay'd  mufk,  by  keeping  it  wrapp*d 
up  in  linnen  well  moiften'd  with  rank  urine.  Gypfum  is  put  to  feveral 
ufes  by  the  ftone-cutters,  thofe  who  mould  plaifter  or  wax,  and  other  ar- 
tificers;  but  one  wou'd  not  iufpc6t  it  Ihou'd  alfo  be  applied  as  a  re- 
medy  to  canary  ;  yet,  that  large  quantities  of  it  are  mixed  thercwith, 
is  not  only  a  tradition  among  the  dealers  in  ChiC  wine,  but  cornes  to  me 
confirm'd  by  an  eminent  wine-merchant  who  lived  many  years  in  the 
Canaries  :  and  a  curious  eye-witnefs  aflur*d  me,  that  about  Malaga^  a 
large  quantity  of  it  is  tunn'd  up  with  the  juice  pf  .  the  grapes.    Silver 
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as  a  noble  métal,  and  has  been  very  long  known  and  employ'd  ;  yet  one 
very  fine  ufe  thereof  was  difcovcr*d  only  fincc  the  art  of  annealing  up- 
on  glals  came  to  bc  praâifed.  For,  preparcd  filver,  or  cvcn  the  cnide 
metd,  being  hcre  burnt  on  a  glafs  plate,  will  tinge  it  of  a  fine  yellow 
or  golden  colour.  There  are  alfo  feveral  minerai  earths,  and  other 
courfe  foflils,  of  ufe  in  this  art  ;  which,  by  means  of  fire,  impart  tranf- 
parent  colours  to  glais,  and  fometimes  very  différent  from  thofe  of  the 
bodies  thcmfclves.  Hence  it  appears,  that  we  can  fcarce  ever  be  fore  we 
know  the  fcveral  ufes  obtainable  from  the  bodies  we  converfe  with; 
fince  upon  the  invention  of  a  new  art  or  trade,  whereof  a  vaft  variety 
will,  perhaps,  hereafter  be  difcover'd,  many  unfufpeâed  applications  of 
things  may  chance  to  be  made.     Lixivia,  prepared  of  common  afhes,  hâve  i 

long  been  very  familiarly  ufcd  to  wa(h  linen  ;  but  this  fcems  very  re- 
mote  from  the  property  they  hâve,  when  ftrong,  to  turn  fyrup  of  vio- 
lets, or  the  bruifed  flowers  of  that  plant,  to  a  perfeét  green,  in  an  in- 
ftant.  Red  is  an  obvious,  and,  generally,  a  pleafing  colour;  but  fo 
ofFenfive  to  the  eyes  of  a  turkey-cock,  that  it  caufes  great  figns  of 
ofFence  in  that  fowl.  Oak-leaves,  whereof  no  cxtraordinary  property 
is  ufoally  obferved,^  being,  when  frelh  gather*d,  immerfed  in  minend 
chalybeate  waters,  will  turn  them  blue,  or  black,  according  to  the  pro- 
portion and  ilrength  of  the  two  ingrédients.  It  does  not  feem  probible 
that  charcoal  fhou'd  be  a  proper  thing  wherewith  to  cleanfe  and  brighten 
particular  metals,  or  to  promote  a  clearnefs,  and  give  a  glofs  to  fome 
tranfparent  bodies  ;  but  mathematîcal-inftrument  -makers,  gravcrs,  &f r. 
find  il  excellent  to  polifh  their  brafs  and  copper  plates,  after  they  hâve 
been  rubbed  clean  with  powdcr*d  pumice-ftone.  The  more  curious,  will» 
for  this  purpoie,  burn  it  a  fécond  time,  and  quench  it  in  a  convenient 
fluid.  Plates  of  horn  are  alfo  polifhable  the  famé  way  ;  and  to  thofe  of 
métal,  a  glols  may  be  aftenvaras  eiven  with  tripoly,  We  may  hère  ob- 
ferve,  that  not  only  the  nature  of  the  body  to  be  work'd  on,  but  fome 
particular  circumftances  relating  to  it,  may  alfo  CQntribute  to  the  efFeâs 
of  fuch  experiments  as  we  hâve  mention'd.  Thus  it  feems  improbable, 
that  water,  being  apt  to  run  out  wherever  it  finds  a  vent,  fhou*d  of  it- 
feJf  become  the  fitteft  infiniment  for  clofuig  leaky  wooden  vefTels  ;  which 
it  does  by  plumping^up  and  fwelling  the  adjacent  parts.  And  upon  the 
like  effeft  dépends  that  odd  cTOeriment,  fo  much  talk'd  of  by  eminenc 
Englijh  failors,  of  immediately  (topping  a  fmall  Icak  in  a  fhip  by  thnift-. 
ing  thereinto  a  pièce  of  fait  beef^j  for  the  fea  water,  being  frefher  than 
the  brine  that  is  imbibed»  pénétrâtes  into  the  compaâ:  body  ofthe  beef, 
opens  the  faits,  and  caufes  it  to  fwell  fo  as  to  bear  ftrongly  againft  the 
edges  of  the  broken  planks,  and  thereby  hinder  the  water  from  flowing  in. 

Let  us  next  confider,   that  a  body  in  afTociation  nuy  hâve  new  ufes,  BoJUs  «  «• 
and  fome  of  them  quite  diflferent  from  what  it  had  alonej   I  mean,>«^w«']L^ 
two  or  more  materials,    beins  conjoin'd,    may    be'qualified  to  aft  on^^^*^'  '"**' 
a   third,    upon    account  of  frefh    properties    thence    accruing   to    thc^-^'' 
compo&tion.  .  As  tin  is  flexible,    and  yiclds  but  à  dcad  found,    who 
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wOuM  drtfam,   that  a  confiderable  ufe  of  it  fliou*d  be  Éo  tnake  a  lefs 
yielding  and  better  founding  métal  more  ftrong  and  fonorousi?  yet  bdl- 
métal  is  principally  compofed  of  tin  and  coppcr.      lit  the  préparation  of 
GOmmon  ink,    the  infiiôon  or  deooâion   of  galls  is  either  yellowifh  or 
reddilh  ;  and  the  folution  of  vitriol,  as  that  concrète  partakes  more  of 
iron  or  copper,  will  be  green  or  blue  ;  yet  *tis  the  mixture  of  thefc  two 
that  gives  the  blacknefs.     That  oil  fhou'd  be  a  principal  ingrédient  in 
a  tenacious  cernent,  and  the  only  liquid  one  employ'd,    cou'd  not  well  be 
fufpeéted  ;  yet,  not  to  mention  my  own   trials  as  to  this  particular,    an 
ingenious  man,  well  verfed  in  water-works,  affures  me,  the  beft  method 
he  knows  to  clofe  and  mend  the  pipes  of  fubterraneous  aqueduâs,  is 
with  dry  tobacco-pipe  clay,  pulverized,  and  mix*d  with  a  large  quantity  of 
Ihort  flocks,  and  carefuUy  beat  up,   with  linfeed  oil,    into  a  ftiff*  paile. 
And  before  I  leamt  this,    having  occafion  to  try  fome  experiments  re- 
lating  to  céments,  an  ancient  artificer,  eraploy'd  to  keep  in  order  the 
conduits  that  brought  water  to  London^  alfo  told  me,  in  exchange  for  a 
lute  I  taught  him,  that  oil  was  a  chief,  and  the  only  liquid  thing  in  the 
cernent  he  ufed  about  that  important  work.     Lead  is  one  of  the  moft 
opake  and  flexible  bodies  in  nature  ;  one  wou'd  not  therèfore,  expeâ  it 
ihou'd  make  three  parts   in  four  of  a  tranfparent  and  exceeding  britde 
mixture  ;  yet  this  is  eafily  obtain*d  by  chymiftry  in  the  Vitrum  Saturnin 
which  I  myfelf  hâve  often  made  of  calcined  lead,  and  powder*d  flint,  or 
fani     Who  wou*d  expeft,   that  the  fixed  fait  of  kali,   which  is  of  a 
ftrong  and  fiery  tafte,   eafily  foluble  in  water,  or  even  the   moifture  of 
the  air,  ihou'd  be  one  of  the  two  principal  ingrédients  of  a  fubftance 
perfèâly  infipid,    and  undiflblvable  even  in  the  moft  corrofivè  and  pe- 
netrating  menftrua  ?   yet  fuch  a  fubftance  is  glafs.     I  confefs,  I  doubted 
whether  there  was  any  large  quantity  of  alkalizate  fait  in  glafs,    till  en- 
quiring  of  an  ingenious  mafter  of  a  glafs-houfe,  he  told  me,   they  ob- 
tain*d  many  pounds  in  an  hundred  above  the   weîght  of  the  fand  em- 
ploy'd  to  make  it  ;  and  that  the  alkali  did  not  only  feem  to  promote  the 
iiifîon  of  the  fànd,   but  largely  contribute  to  compofe  the  gla&     And 
that  bodies  in  conjunâion  are  applicable  to  new  ufes,  and,  perhaps,  to 
fomo  quite  differertt  from  thofe  they  had  wheii  feparate,  may  be  (hewn 
by  many  examples.    Thus,  oil,  tallow,  and  the  like  unfhious  materials, 
which  of  themfelves  fpot  and  défile  apparel  ;  will,  when  IkilfuUy  join'd 
with  odxers,    tho*  but  a  lixiviate  fait  and  fair  water,  greatly  contribute 
to  make  foap,  whereby  fuch  blemiflies  are  eafily  removed.     Sait  of  tar- 
tar  is  a  fix'd  body,  and  has  a  fixing  quality  \  yet  when  skilfully  aflb- 
ciated  with  the  moft  fixed  body,  gold,  difiblved  in  Aqua  regia,  the  gold 
precipitated   by  this   incombuftible  fait,  becomes  fo   exceeding  volatile, 
that  by  a  lefs  degree  of  heat  than  would  kindle  any  known  body  in 
nature,  *twill  give  a  report  vaftly  more  violent  than  that  of  gun-pow- 
der.     And,  what  is  ho  lefs  ftrangè,  the  inflammable  body  of  fulphur  be- 
ing  mixed  herewith,  will,  tho*  fired,  hinder  this  very  inflammable  gold 
4rom  lightlng  ^  and  thereby  tui:n  it  into  a  medicine»  ùdd  to  be  diapho- 
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rcûc  ;  whîch,    by  means  of  a  crucible,  I  hâve  long  contînued  in  the  fire 
wirhout  lofs.      That  the  proportion,   alfo,    of  ingrédients  may  gready^^^'^.^'^^ 
vaiy  the  effeôs  and  ufes  of  mixtures,   we  hâve  a  remarkable  inftance  i^'pj^fportsm^o/ 
the  minerai  call'd  by  the  glafs-men  Manganeze\  which,  tho*  of  itfelf  ittbeir  tngndi^ 
bc   courfe   and  dark,    and  when  added  to  the   materîals  of  glafe  in  too^f^»^»^'^^^ 
largç  a  proportion,  makcs  that  black  fort  which  is  fold  in  the  fhops  ;  Y^^^^^^"^' 
a  moderate  quantity  of  it  is  ufed  to  turn  glafs  red,    and  a  fmaller  to 
render  it  clcar  and  tranfparent.     A  gain,    a  body,  by  différent  prépara- 
tion or  management,    may  be  fitted  for  new,    and  perhaps,  unfufpefted 
çurpofes  :    for  the  oiialities  of  materials  generally  depcnding  upon  the 
texture  of  the  fmall  parts  whereof  they  confift,    the  ways  of  ordering 
thcm,  whether  by  an  addition,  dttraftion,  or  tranfportation  of  their  com- 
ponent  corpufcles,  fo  as  to  produce  any  remarkable  change  in  their  tex-» 
turc,  bid  £iir  to  întroduce  new  properties  and  ufes.     Thus,  mère  tradef- 
mcn,  by  varying  the  vifible  fhape  of  certain  portions  of  iron,  and  con- 
neâing  fome  of  them  after  a  particular  manner,  hâve  converted  it  to  va- 
rious  purpofes  ;  as  we  fee  in  the  fliops  of  iron-mongers,  clock-makers,  Câc. 
And  to  give  a  more  phyfical  inftance,  in  the  famé  métal,  what  an  im- 
médiate altération  is  maide  in  the  invifible  texture  thereof  by  fire  ?  The 
famé  bar   of  iron,    by  means  of  that  and  water,     is   hardened,    and 
brought  to  a  condition  fit  for  drills,   fprings,  6? f .    to  make  which,  diffé- 
rent dcgrees  of  temper  are   required  in  the  métal.     But  to  leave   fuch 
cafcs  where   no  new  ingrédient   is  either  added  to,    or  taken  from  the 
body  to  bc  alter'd,    and  come  to  thofe  wherein  the  addition  feems  to 
hâve  but  an  inconfîderable  fliare  in  the  change.     Paper,    befides  its  com- 
inon  ufes,  may  be  made  into  frames  for  piétures,  fine  embofs'd  work^ 
and  curious  moveables  ;  by  fteeping  a  convenient  quantity  of  the  beft 
white  fort,  for  two  or  three  days,   in  water,  till   it  becomes  very  foft.; 
then  reducing  it,  by  the  mortar,  and  hot  water,  into  a  thin  pulp,  to  be 
Jaid  on   a  fitve  to  drain  off  its  fuperfluous  moifture  5   and  afterwards 
putting  it  into  warm  water,    wherein  a  confiderable  quantity  of  fiih- 
^ue,  or  common  fize,  has  been  diffolv*d  ;  for  beîng  now  with  a  ïpongc 
prcffcd  into  moulds  to  acquire  the  figure  defign'd,    it  may,  when  taken 
out,    be  ftrcngthen'd,  as  occafion  requires,  with  plaifter,    or  moiften'd 
chaJk,  and  when  leifurely  dried,  painted,  or  overlaid.     Another  uncom- 
mon  ufe  of  paper,  is  to  ftop  up  cracks  or  fiffures  in  wooden  înftruments 
and  veffek  to  hold  water  ;  for  in  this  café  it  will   forcibly  dilate  and  fiJl 
the  place  wherein    *tis  lodged.      The  fugar-cane  was   known   in   many 
countrîe^  and  âges,  as  to.the  fweetnefs  of  its  juice,  wherein  fugar  never 
feems  to  hâve  been  made  therewith,  for  want  of  knowîng  how  to  coa- 
gulate  it  into  fo  durable   a  fubftance.     Tobacco,  alfo,  was  a  noted  plant 
in  the  fTeft-IndieSy  but  fuffer'd  yearly  to  perifh,  like  other  herbs,  till  mo- 
dem induftry  found  the  way  to  cure  it,  and  at  length  improve  it,   merelv 
by  force  of  Ikill,  to  a  condition  fît  for  fale  and  tranfportation  over  ail 
the  gloire.      The   leavcs  of  indigo,    likewife,    which  wou*d  otherwife 
pcriih  Jike  thofe  of  common  fhrubs^  hâve  by  the  foie  way  of  managing 
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thcm,    which    too    confifts   in   dcduétion  rather    than    addition,     long 
been  made  to  afFord  a  lafting  pigment  ;  which  is  one  of  the  moft  ftaple 
commodities  of  the  Eaji-Indies.     I   mîght  add  the  great  ufes  we  make  of 
madder,  woad,    and  many  other  perilhable  plants,  by  the  methods  wherc- 
in  they   are  order'd  ;  but  thefc  are  not  comparable  to  the  advantages 
formerly  mention'd  of  the  plant  Mandiocha^  which,  tho*  aftually  poifon- 
ous,  yields,  by  an  eafy  management  of  the  lavage  Americans^  both  excel- 
lent bread   and   drînk.     The  flireds  and  parings   of  leather,  parchment, 
or  vellom,  only  by  being  long  boil'd  in  fair  water,  and  ftrain*d,  make 
fize  ;  which  is  very  ufeful  in  feveral  trades  :  and,  to  inftance  in  an  eafy 
experiment,    fine   red    ftands,    and    hanging  fhelves,  are  coloured   with 
ground  vermillion,  temper'd  herewith  -,  being,  when  dry,  laid  over  with 
common   varnifti.     It  feems  fcarce   crédible,    that   ivory  fhou'd,   without 
any  addition,  afFord  the  moft  perfeft  black  yet  known  ;  which  is  obtain- 
able  by  burning  it  a  while   in  a  clofe  veflel  or  commirting  it  in  fevcral 
folds  of  wet  paper,    to  hot  coals  and  afhes.      By  the  way,    this  ivory-black 
îs   fo   excellent  in   its  kind,    that  fcarce  any  thing  ferves  fo  well  for  foils 
to  the  nobleft  gems  and  diamonds  :  andajeweller,  whom  I  employ'd,  con- 
Fefs*d,  he  thus  ufed   it  when  his  work  was  defîgn'd  to  be  cxtraordinary. 
That  the  ftrait-gut    of  an  ox   fhou'd,  by  the  management  of  iUiterate 
tradefmen,    become  tranfparent,  and,    tho*  reduc'd   to  a  thinnefs  exceed- 
ing  that  of  paper,   continue  incredibly  firm  and   tough,   feems  ftrange  ; 
but  *tis  a  praftice   with  gold-beaters  to  include  thin  pjates  of  gold  be- 
tween    thefe  fine    membranes,     and    thereon     to   beftow   many   ftrong 
blows  with  a  vaft,    heavy  hammer,  made  on  purpofe,  fo  as  to  attenuate 
and  dilate  the  métal,  whilft  the  fkins  continue  nrm  and  unbroken^  as 
I  hâve  with  wonder  obferv'd.     The  inftances  hère  produced  are,  gene- 
rally,  fuch  as  nature  alone,    or  affifted  by  iUiterate  perfons,   afibrds  us. 
It  cannot,  therefore,  be  queftion'd,  that  more   ikilfijl    management  may 
produce  great  changes  in  bodies,  and  fit  them  for  new  ufes  \  efpecially, 
if  chymiftry,  mcchanics,  and  mathematics,  fhou'd    contribute  their  aflif- 
tance.     That  mathematical  fkill   may  teach   men  to  order  natural  things 
fo  as  to  obtain  other  ufes  from   them  than  are  commonly  thought  of, 
may  appear  from  feveral    pafticulars.      By  barely  giving  to  a  pièce  of 
glafs  a  prifmatic  figure,  that  body  will  beautifully  reprefent  ail  the  co- 
lours  otthe  rain-bow  in  an  inftant.     A  concave  foliated  glafs,  or  mc- 
talline  fpeculum,  will  burn  vehemendy  by  refleftion  \  and  a  convex  glais, 
or  cven  water  in  the  famé  figure,  wiU  do  the  like  by  refraftion.     A  con- 
cave fpherical  vial,  indeed,    will  not  of  itfelf  do    this,    tho*    it   tranfmit 
the  rays  ;  but  it  will  when  fiUed  with  water.     And,  perhaps,  îcc  itfelf, 
that  is  free  from  bubbles,  and  reduced  to  a  fpherical  figure,    wiÛ  fervc 
for  the  famé  purpofe.     But  this  cffcâ:  would  be  far  greater,  if  two  con- 
cave glaffe^  of  like  fhape,  equal  fize,  and  truly  ground,  were  by  a  framc 
join'd  clofe  at  their  edges,  lo  that  the  cavity  between  the  infidc  of  the 
glaffes  of  the  frame  may  be  filled  with  water  ;   for,   thus  the  whole  will 
ferve  as  a  double  convex  glafs  s  fome   whereof  I  hâve  fecn»  which  by 
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this  ooDtrivance  may  be  made  much  krger  than  the  common  fort,  that 
coofift  of  a  fingle  P^ice  of  gtafs.  Glafs-ftopples  are  made  by  giving  them 
an  aJmoft  conical  figure,  and  a  furface,  fitted  by  grindîng  to  touch  clofe- 
ly  withtheinfide  of  the  neck  ofthebottle;  yet  this  fimple  mechanîcal 
contrivance  is  fo  excellent,  that  neîther  Aquafortts^  or  the  moft  fubtile 
fpirhs;  can  poffibly  efcape  where  *tis  ufed.  And  by  this  means  I  re- 
member  fpirit  of  fal-armoniac  prefcrv*d  excCeding  frefh  and  ftrong,  for 
fcvcn  ycars. 

Chymills,  wc  fec,  can  from  fomc  wild  fruits,  or  the  lees  of  lîquors, 
draw  an  inflammable  fpirit,  which  may  ferve,  in  many  cafés,  for  that 
of  winc  ;  from  the  dryeft  folid  woods,  or  bones  of  animais,  force  large 
quantities  of  fpirit,  oi],  and  phlegm  ;  and  from  the  opake  body  of  lead, 
mixM  with  fand,  and  a  few  grains,  perhaps,  of  metalline  pigment, 
fomeoftbem  can,  in  two  or  three  hours,  malce  various  artificial  ftones 
that  fhall  pleafingly  imitate  rubies,  emeralds,  6?r.  What  improbable  effefts 
are  fometimes  producible  by  a  flight  chymical  préparation,  appears  from 
the  Bûlonian  ftone  ^  which,  tho*  its  appearance  promife  nothing  of  the 
kind,  acquires  by  calcination  a  ftrange  property  of  fhining  in  the  dark, 
foon  aftcr  having  been  expofed  to  the  fun.  And,  truly,  very  trivial  cir- 
cumftances  in  the  management  of  a  body,  will,  fometimes,  produce  confî- 
derable  and  unlikely  cfleéts.  *Tis  commonly  obferv'd,  that  fait  diflTolved 
in  water  ftrongly  prevents  the  coagulation  thereof  ;  yet  the  famé  fait. ex- 
^ernally  applied  to  water,  greatly  contributes,  with  fnow  or  ice,  to  make 
it  frccze  artificially  ;  and  is  fo  necelîary  hcreto,  that  they,  without  the 
affiftance  hereof,  will  not  ufually  in  our  climate  readily  produce  any 
ice  ;  as  I  hâve  purpofely  tried.  There  is  a  certain  powder,  whîch  by 
the  proportion  and  mixture  of  nitre,  its  chief  ingrédient,  with  the  reft, 
obtains  fb  odd  a  texture,  that  if  expofed  in  a  crucible  to  the  fire,  as 
ufual,  *twou*d  blow  up  with  great  violence  ;  yet  if  inftead  of  kindling 
it  from  the  bottom  upwards,  that  be  done  from  the  top  downwards,  no 
danger  enfues  ;  but  it  makes  a  powerful  flux  for  the  réduction  of  me- 
talline powders,  wherewith  'tis  mix*d,  into  a  body.  But,  laftly,  the  ge- 
ncrality  of  tScéis  beîng  not  producible  by  Qfie  unaflîfted  produftion 
either  of  nature  or  art,  but  by  the  concurrence  of  feveral  5  whoever  is 
ignorant  of  the  nature  or  properties  of  ail  the  other  bodies  wherewith 
the  fubjeét  of  an  experiment  either  is  or  may  be  ufefully  join'd  or  en> 
ploy'd,  cannot  difcern  ail  the  efièdts  of  that  experiment.  And  a  body 
that  feems  ufelefs  to  the  main  and  ultimate  end,  may  greatly  contri- 
bute  in  fome  intermediate  or  fubordinate  part  of  the  opération.  Thus, 
iho*  fpirit  of  wine  will  fcarcc  ever  extraâ:  a  red  tinéture  from  the  flow- 
crs  of  fulphur  ;  yet  thefe  being  open'd  and  flux'd  together,  w  ith  an  equal 
vcîght  of  (kit  of  tartar,  I  hâve  found  them,  in  a  few  minutes,  yield, 
with  a  gentle  hcat,  a  blood-red  folution  or  tin6hire  in  that  fpirit  well 
rcûified  ;  which  being  afterwards  freed  from  the  fuperfluous  menftruum, 
aftords  a  much  flner  balfam  than  that  prepared  with  oil  of  turpentine« 
Tis  ufually  thought  impoITible  to  gUd  iron  with  Wftt€r*goid,  that  is  by 
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means  of  quick-filver  ; .  yet  I  know  a  very  ingehious  tradefman  who 
couM  perform  it  by  the  médiation  of  another  body,  bcfore  the  applica- 
tion of  the  amalgam.  His  way  was,  firft  to  lay  the  iron,  to  be  gilt,  ovcr 
with  copper,  by  help  of  fome  diftill'd  liquors  tempcr'd  with  other  ingré- 
dients, wherein  the  métal  being  very  carefully  immcrfed,  the  expcrîmcnt 
fucceeded  ;  other v/ife  the  iron  wou'd  be  fpoil'd.  But  to  prevent  this  in- 
convenience,  he  cafed  it,  when  bright,  with  copper,  by  frcquently  immer- 
fmg  it  in  a  flrong  folution  of  good  vitriol,  that  contain*d  copper,  in  warm 
water  ;  fuffering  it  each  time  todry  of  itfelf,  till  copper  enough  remaîn'd 
thereon.  And  by  this  certain,  cheap,  and  eafy  way,  iron  may  be  gilr, 
as  copper,  with  the  amalgam  of  gold,  and  mercury.  It  muft  hère  be 
obferved,  that,  tho'  the  feveral  parts  of  an  experiment  may,  in  moft  cales, 
be  purely  phyfical  or  chymical,  for  inftance  ;  yet  it  might  frcquently  be 
more  advantageoufly  contrived,  that  while  one  part  is  phyfical,  the 
others  (hould  be  perform'd  by  particular  arts,  as  ftatics,  mechanics, 
hydroftatics,  fcfr.  fo  that  by  a  concurrence  of  différent  parts  of  know* 
ledge  to  the  famé  opération,  many  things  will,  queftionlefs,  be  performM 
which  hâve  not  hitherto  been  attempted  or  dreamt  of.  For  whocver  is 
IkilPd  only  in  one  of  thefe  parts  of  learning,  muft  needs  be  crampt  in 
his  attempts,  and  confin^d  to  operate  by  fuch  means  and  inftruments  as 
lie  within  his  reach  ;  which  muft,  therefore,  oftcn  provc  defeélivc.  Thus 
not  only  handicraft-trades  do  many  of  them  mutually  affift  each  other, 
but  the  nobler  arts  fometimes  ftand  in  need  of  the  meaner,  as  well  as 
of  one  another.  The  mafters  of  catoptrics,  'tis  true,  are  well  acquaint- 
ed  with  the  properties  of  various  kinds  of  fpecula  ;  but  in  order  to 
procure  them  in  perfection,  they  muft  havc  recourfe  to  the  chymift  or 
the  founder  -,  and  for  the  poJifh,  to  the  fmith,  ftone-cutter,  (âc  To 
make  a  pair  of  organs  rcquires  Ikill  in  the  theory  of  mufic,  a  know- 
ledge  in  wood  as  to  its  conditions,  and  the  ways  of  feafoning  it,  in  tur- 
nery,  joinery,  and  the  effeûs  and  mixture  of  metals,  with  the  method  of 
cafting  them  to  form  fonorous  pipes  of  the  due  figure,  and  with  the 
proper  qualifications.  Bells,  and  other  mufical  inftruments,  might  afford 
us  many  more  examples,,  to  this  purpofe;  but  I  proceed  to  thofeofano- 
,ther  kind.  Tho*  the  nature  of  nitre  and  brimftone  be  evcr  fo  atten- 
.tively  confider'd  apart,  that  will  never  enable  any  one  to  make  the  more 
^ronfiderable  ufes  of  either,  till  they  are  fkîlfully  join'd  together,  with 
chafcoal,  in  gun-powder  \  which,  confifting  of  thefe  three  différent  in- 
gredients^  neither  being  of  itfelf  fufficient  to  produce  theeffeâ  pf  the 
compofition,  but  ail  Jointly  contributing  thereto,  afferds  a  remar- 
Jcable  inftance  of  what  I  wou*d  fliew.  Another  confiderable  ufe  of  ful- 
phur  will  remain  unknown  to  him  who  is  unacquainted  with  fome  pro- 
perties  of  common  oit  and  calcin*d  alabafter.  For  by  means  hereof 
^oulds  may  be  made  wherein  to  caft  off  the  impreffion  of  embofled-work 
çn  metals  ;  which,  tho*  it  appear  ftrange,  iseafily  praébifed.  The  method 
is  this.  About  the  work,  whofe  impreffion  is  defir'd,  baving  made  a 
l^gfi  of  claya  ûud  ^refuUy  oil'd  the  whole  %  brimftone  meked  in  a  dofe- 
'*''''"**^  covcr*d 


Digitized  by 


Google 


7%e  XJfefulnefs  ef  Philofûpby.  151 

caver*d  veffel,  to  prevent  its  firing,  îs,  whilft  hot,  poured  gently  upon  the 
cmboflfed  meul^  in  a  large  quantity,  that  fo  the  mould  may  be  the  ftrongcr  : 
about  the  edge  of  thîs  mould  make  a  border  of  clay,  as  before,  and 
iightly  cil  the  internai  furfacc  of  both  ;  then  pour  gradually  into  it,  to 
the  thicknefs  of  about  the  quarter  of  an  inch,  a  mixture  made  up,  with 
caldn'd  alabafter  and  water,  to  the  confiftence  of  ftifF  honey  -,  which  foon 
growing  hard,  n^ay  be  taken  out  of  the  mould.  And  thus  I  hâve,  fome- 
times  in  a  few  minutes,  cafily  obtain*d  the  image  of  a  coin,  medal,  or 
landfcape.  And,  as  I  lately  hinted,  particular  bodies  may  often  conduce 
to  the  principal  effeâ  of  an  opération,  by  pcrforming  fome  fubordinatc 
or  intcrmediate  offices  remote  from  the  ultîmate  effeét.  Thxis  Aqua  for- 
tis^  tho*  it  eagerly  corrodes  both  filver  and  brafs  ;  contrary  to  ail  pro- 
bability,  greatly  contributes  to  the  filverîng  of  brafs,  in  the  following 
manner,  which  is  more  applauded  than  known.  Firft,  this  menftruum 
cxccllently  ferves  to  cleanfe  embofled  work,  or  pièces  of  métal  whofe  un- 
cqoal  furfaces  prevent  the  application  of  tripoly,  or  the  comon  pow- 
dcrs  for  cleaning  of  brafs  ;  for  fuch  bodies  being  Iightly  wafh'd  over 
therewith,  and  immediately  thrown  into  fair  water,  the  foulnefs  will 
be  thus  fretted  oiF,  and  the  work  not  disfigured  :  and  on  the  fcouring 
of  the  métal  the  fuccefs  of  the  experiment  greatly  dépends.  Secondly^ 
fine  filver  muft  bc  dîflblv'd,  by  the  famé  menftruum,  in  a  broad  bottom'd 
vcffd  of  glafs  or  glaz*d  earth  5  and  the  Aquafortis  being  afterwards  evapo- 
ratcd,  water  is  to  bc  poured  upon  the  remaining  calx,  in  a  fufBcient 
squantîty,  to  diflblve  it,  This  water,  alfo,  muft  be  cvaporated,  and  the 
Jikc  opération  repeatcd  as  often  as  there^s  occafion  ;  the  fire  being  en- 
creafèd  towards  the  latter  end,  fo  as  to  leave  a  perfeftly  dry  and  whitc. 
calx,  which  will  thus  be  tolerably  frecd  from  the  fetid  fretting  fpîrîts  of 
the  Aqua  fortis.  Of  this  calx  take  one  part,  and  an  equal  meafure,  not 
weight,  of  common  fait,  and  of  the  cryftals  of  tartar,  and  mix  them 
together  into  a  fine  powder  ;  then  having  firft  plunged  the  fcoured  brafs 
into  fair  water,  rub  fome  of  the  power  upon  it  with  your  wct  fingers, 
till  the  cavities  of  its  furface  be  fufficiently  fiUed  therewith.  Laftiy, 
wafli  the  métal  well  in  fair  water,  and  give  it  a  glofs  by  rubbing  it  hard 
with  a  dry  cloth.  This  waihing,  tho*  it  be  expeditious,  cheap,  and  re- 
quires  no  quickfîlver,  may  be  made  to  laft  fome  years,  or  is  eafily  ré- 
newable  when  it  begins  to  wear.  •    ^ 

To  procccd  ;  we  ought  not  to  conclude,  that  a  particular  ufc  is  un- 
obtainable  from  things,  becaufè  the  like  is  had  from  others  fuppofed  of 
a  quite  diflFercnt  nature  \  for  among  various  inftruments  cmploy'd  to  the 
famé  purpofe,  fome  may  exceedingly  difFcr  as  to  other  qualities,  yet 
agrée  in  that  which  is  requifîte  to  oerform  the  office  required.  Thus, 
tho*  rofin,  and  fal-armoniac,  for  inuiance,  difFcr  in  colour,  fcent,  tafte» 
weight,  and  degree  of  hardnefs  ;  tho*  the  one  be  a  vegetable  produétioif, 
the  other  a  compofition  of  fevcral  faits  ;  this  cafily  dilïolvaWte  in 
water,  that  not  fo  bat  in  oil  j  wîth  numberlefs  other  difagreements  bc- 
tween  dicm  i  yct  either  of  them  fîngly  is  applicable  to  âe  tinning  of 

Vol.  I  Y  brafs 


Digitized  by 


Google 


152  Tie  Ufefulnefs  of  Pbilofopby. 

brafsor  copper  veffels.  So,  likewife,  there  appears  no  affinity  betvreen 
water,  fand,  and  tin  ;  yet  they  cqually  ferve  for  hour  glafles  j  tho'  thc 
ancients,   *tis  faid,   employ'd  only  the  former  for  that  purpofe. 

*Tis  no  lefs  certain,    that  we   fhou'd  not   imagine,    becaufe  a  certain 
body  is  ufeful  on    fome  occafions,    it  cannot  thcreforc  be  converted  ta 
other  purpofes,    that  feem  of  a  différent  or  oppofite  nature.     For  this  I 
fuppole  poflîble,  firft,  from  the  différent  conftitution  ofthe  body  work'd 
upon  by  the  famé  agent  :    thiis  the  heat  of  the  Sun  at  once  melts  wax,    and 
hardens  clay  ;  fpirit  of  vineg^r,   that,   digefted  on  filings   of  copper,  ac- 
quires  an  abominable  tafte,    gains   a  great    degree  <^    fweetnels    from 
ftanding  upon   thofe  of  lead;   and,   laftly,  fpirit  of  fait,   that  diflblves 
iron  and  copper,  like  Âqua  fortis^  précipitâtes  fîlver  diffolved  by   that 
menftruum.     Secondly,   a  parcel  of  matter,  ufually  confider'd  as  the  lame 
body,    may  contain  parts  of  very  différent  natures  ;    whence  its  opéra- 
tions will  be  diverfified.     Thus,  when  fome  unripe  minerais  are  calcin'd 
with  nitre,    its  inflammable  ^rts  burn  up  and  difllipate  in  fmoke  what 
is  volatile  and  combuftible  of  the  minerais  ;    but  by  virtue  of  the  remain- 
îng  alkali  of  the  nitre,    feveral  other  parts  of  the  minerai  are  thereby 
render'd  far  more    fîx'd,     and  capable  of  enduring  the  fire,    than  they 
were  originally.     So  fulphur  contains  fome  parts  that  make  it  more   in- 
flammable than  either  nitre  or  oil,  yet  abounds  with  acid  and  vitriolic 
particles,    that  ftrongly  refift  the    flame    in   feveral  other  bodies;    and 
the  fire  thereof,   befides  its  common  eflfeâ:  feen  in  matches,  aéb,    from  its 
acidity,    in  a  différent  capacity  upon  fome   metals,  efpecially  iron,  and 
alfo  upon  red-rofe  leaves,    -which  are  turn*d  white  by   its  fumes.     *Twere 
cafy,  if  necelTary,  to  alledge  many  other  infliances  of  the  différent  adi- 
ons  of  différent  parts  of  bodies,   and  alfo  to  produce  other  cafés  whcrc- 
in  things  are  convertible  to  uncommon  ufes  -,  but  thofe  already  offer'd  may 
fufHce.     I  hâve  not  hère  meddled  with  the  médicinal  ufes  of  things,    tho' 
thefe  wou*d  furnilh  me  with  numerous  inftances  to  my  prefent  purpofe  ; 
lince  abundance  of  bodies,    both  natural   and    artificial,    ufed  as  remé- 
dies,  hâve  various  and  apparently  contrary  effeéls.     The  différent  pro- 
perties  of   rhubarb  both  to  purge  and  bind,   and  of  fpirit  of  winc  to 
heat  or  cool,    as  internally  or  externally  ufed,  were  formerly  mention'd. 
Mercury,  takcn  crude,  has  fometimes  proved  innocent  or  effeftual  in  cafc 
of  worms  ;    but  when  raifed  into  fumes  and  receiv'd  into  the  body,    too 
often  occasions  dangerous  commotions.     But   the   various   and  différent 
opérations  of  antimony,    according  to  the  temper  and  difpofition  of  thc 
patient,  and  préparation  of  the  minerai,  may,  alone,  fuffice  to  fhew,  that 
the  médicinal  ules  of  things  might  greatly  hâve  fwelled  the  number  of 
my  iftflances,  had  I  thought  fit  to  hâve  dwelt  thereon.     And  tho*  what 
I  hâve  ail  along  infifled  upon,   almoft  whoUy  relates  to  the  negleâed  ufes 
of  particular  natural  bodies,    it  muft  not  be  imagin'd  there  are  no  ad- 
vantages  to  be  had  from  other  natural  things  which  hâve  hitherto  beea 
unknown  or  overlook'd.    By  natural  things,  I  mean,  the  diflTerent  (lates 
of  matter,    as  to  rarity  and  denfity,  •  fluidity  and  firmnefs,    putrefaûion 
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and  fermentation,  with  the  more  jiftivc  qualities  of  heat,  cold,  gravity 
iàc  the  laws  of  local  motion  among  the  parts  of  matter,  and  the  pre- 
fcnt  fabrîc  of  the  univerfe,  efpecially  that  of  the  terreftrial  globe  and  its 
effluvia. 


S  E  C  T.    VIL 

MA  N  Y  obfervations  and  experimcnts,  tho*  commun  icated  for  true  ^7^  attempu 
by  ingenious  authors,  or  unfufpefted  eye-witneffes,  or,  perhaps,  re-  /«  repeat  ex- 
commended  by  our  own  expérience,  may,  upon  farther  trial,  fail  our  çx-P^yp^*^f^*^ 
pcâations:    and  this  unhappinefs  will  fometimes  befal  even  thofe  who^*^^^'-^* 
are  exquifitely  fkilled  in  the  manner  of  making  trials  of  différent  kinds  \ 
and  that  upon  account  of  the  materials  employ*d,  or  fome  miftake  in  their 
management,  not  eafîly  to  be  difcern*d.     Thefe  materials  may  be  dif- 
tinguifh'd  into  natural  and  faâitious,   genuine  and  adulterate,  fimple  and 
compound,  Cffr.  but  we  forbear  to  infift  on  fuch  divifions,  and  content 
ourfelves  to  throw  what  we  bave  to  fay  on  this  fubje£b  into  a  few  corn- 
prehenfive  obfervations. 

And,  firft,  feveral  experiments  fail  of  fuccefs  becaufe  they  are  at  one  firfty  beeaufi 
time  tried  with  genuine  materials,  and  at  another  with  fophifticated  ones,  '^  materials 
of  différent  qualities  ;  for,  fophifticated  bodies,  may,  by  foreign  mixture,  ff^^'^^^^s, 
or  a  deceitful  way  of  préparation,  produce  fuch  effefts,  as  had  they  been 
genuine  they  wou'd  not  hâve  done.  It's  fcarce  imaginable  to  one  not 
ircry  well  vers*d  in  drugs  and  fimples,  how  generally  they  arc  adulte- 
rated  by  the  fraudulent  avarice  of  the  feller  \  efpecially  when  the  fo* 
phiftication  is  very  gainful.  It  has  lately  been  much  compJain'd  of  by 
fome  cultivators  of  clover-grafs,  that  from  a  great  quantity  of  the  feed, 
no  grafs  has  been  produced,  tho'  neithcr  the  foil  nor  the  fower  were  in 
fault,  This,  fome  analogical  obfervations  lead  me  to  fufpeô,  arifes 
from  the  want  of  heart  in  that  fuperannuated  feed  fometimes  fold  in 
the  fliops.  And  one  of  the  moft  eminent  and  fober  chymifts  of  Amfitr- 
damy  who  was  alfo  an  Indian  merchant,  aflured  me,  that  moft  of  the  cin- 
namon,  and  doves,  brought  into  Europe^  is  firft,  in  the  Indies^  defrauded 
of  its  aromatic  parts.  And  to  give  a  more  appofite  inftance  to  our  pur- 
pofe  \  how  confpicuous  foever  little  animais,  like  eels,  are  in  fome  vi* 
negar,  yet  there  are  many  parcels  of  that  fluid  wherein  'tis  in  vain  to 
fcek  for  them. 

Sublimate  is  commonly  fophifticated  with  arfenic  ;  and  what  différent 
effeâs  fuch  fublimate  may  hâve,  from  that  which  is  faithfuUy  prepared, 
not  only  upon  metals,  but  upon  liuman  bodies,  when  made  into  Mercu^ 
rius  dttlcis^  thofe  who  are  acquainted  with  the  noxious  qualities  of  arfenic 
will  readily  imagine.  And,  indeed,  as  for  chymical  préparations,  there 
arc  fcarce  any  vulgarly  fold  in  fhops  to  be  rely'd  on.  For  my  part,  I 
iave  fo   often  met  with  chymical  préparations    inlincerey  that  I  darc 
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fcarce  truft  any,  eitherin  the  adminiftratîon  of  phyfic,   or  fo  much    as  in 
any  confiderable  experiment  except  what   my  ôwn  fiirnaces  afFord,    or 
thofe  of  perfons  of  known  Ikill  and  integrity.     Having  occaûon   to  ufe 
fome  fpîrit  of  fait,  whereof  I  was  unprovided,  I  fent  for  it  tx>  a  chymift> 
who  himfelf  prepared  it  -,   and  tho*  I  gave  him  his  own  price  for  it,    yct 
at  the  firft   reftification,  even  in   a  retort,  a  fingle  pound  of  it  affordcd 
fix  ounces  of  phlegm  ;   and  being  farther  reftified,   in  a  high  body,    and 
a  gentle  heat,  the  remaining  fpirit  let  go  a  fcarce  q^ble  qiiantity  of  the 
like  naufeous  liquor  •,  and  after  ail  this  fcparatiôn   of  phlegm,  it  was  net 
pure  enough  for  what  we  intended.     Complainirig  or  this  to  an  excel- 
lent chymift  of  piy  accquaintance,   he  fent  for  fomc  of  the  feme  kînd  of 
fpirit  to  a  very   eminent  diftiller  of  it,   who   paiTes  for  a  very   honeft 
man  ;  but  this,  befides  its  weaknefs,  was  fophifticated  cither  with   fpîrit 
of  nitre,  or  Aquafortis  ;  whîch  betray*d  itfelf  by  ics  peculiar  odîous  fmell  ;. 
whilft  fpirit  of  fait,  genuinely  prepared,  is  commonly  of  a  greenifii  co^ 
lôur,   and  has  often  a  grateful  Icent.     *Tis  not  enough,   in  niany  cafes^  ta 
feparatè  the  aqueous   parts  by  dephlegmation,   as  many  chymifts  content 
themfelves  to  do  ;  but  fome  liquors  contain   alfo  an  unîufpefted  quanttty 
of  fmall  corpufcles  of  an  earthy   nature,   which,  affbciated  with  the  làlinc 
ones,  clog  or  blunt  them,  and  thereby  weaken  their  aétivièy.     Such  li- 
quors, therefore,  to  be  well  depurated,    muft  be  diftill'd  oflf  with  a  flow 
fire,  that  the  dry  fèces  may  be  left  behind  in   the  bottom  of  the  glafs. 
We  hâve  fometimes  taken  of  the  better  fort  of  fpirit  of  fait,  and  having 
carefully  dephlegm*d  it,  remov*d  it  into  glaffes  lefs  tall,  and  gently  ab- 
ftraâing  the  whole  fpirit,  there  remain*d  in  the  bottom  and  neck  of  the 
Tetort,  whence  ^twas  diftilPd,    a  furprizingly  great  quantity  of  a  certain 
dry  ftiptical  fubftance,   for  the  moft  part  of  a  yellowifli  colour.     And  the 
fpirit  of  fait,  after  this  fécond  dépuration^  was  fo  chang*d,  that  it  feem'd 
to  be  a  much  nobler  liquor  than   before.      But  what  difFerent^   cffeds 
wou'd  be  produc*d  by  two  fuch  différent  liquors  as  troc  fpirit  of  fait, 
and  that  which  îs  mix'd  with  the  fpîrit  of  nitre  ;  the  former  whereof 
will  precipîtate  filver,  when  the  laiter  has  diffolvM  it  ? 
Il  their  Jhecies     Secondly,    cven    when  the    materials,    employa  about  experimcnts,. 
are  genuine,  there  may  be  a  confideraWe  différence  betwivt  fubUancesr 
-of  the  famé  kind  and  name,  and  which  pafs,  without  fufpicion,  for  bodies 
of  perfeftiy  the  ftme  nature.     For,   tho*  antimony,   quick-fîlver,   gold„ 
copper,  (âc  arc  fcvcraHy,  without  fcruple,  fuppos*d  of  the  famé  nature, 
and  perfeétly  fîmilar  to  themfelves  5  yet  there  is  a  manifeft  dîSference  ia 
them,  as  weli  as  in  vegetables  or  animais  of  the  famé  fpecies«      Thus,, 
as  the  white-rofe,  the  red,  and  the  damafic,   diflfcr  greatly  from  one 
another,  tho*  ail  three  arc  rofcs  -,  and  as  tlte  four  and  fwcer  orange  are 
very  différent  betwixt  themfeives  and  both  of  them  from  the  China- 
orange,  tho*  alî  are  oranges;    and  as  the  hound,    the  grey-hound,  the 
fpaniel,  the  tumbler,  the  mdftiff,  fefr.  are  very  diffefendy  quaiified,.  tho** 
ali  of  thcm  are  dogs  ;   fo  the  diffèrent  parcels  of  antimony   to  be  met 
«with  in  mines^  Iiavc  différent  quaUties>  tho^  aU  of  them  are  antimonial 

cûQcretes. 
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concrètes.      There  is,  indeed,  thîs  diflFercnce  betwixt  the  variety  to  bc 
obfery'd  in  vegetables  and  animais,  and  that  in  minerais,  that  the  former 
is  more  obvious  to  the  eye^   and  bctrays  îtfelf  by  fomething  rcmarkablc 
eicher  in   the  (ize    of  the  créatures    of    the    famé    kind,    or    in   fome 
peculîar  fiiape  or  colour  ;  whereas,  minerais  appearîng  to  the  eye  eîther 
perfeftly  fimilar,  as  metals,    or  at  leaft  to  confift  of  but  two  or  three 
diftinâ  ingrédients,   as  cinnabar,  and  fome  other   minerai   concrétions  ;^^ 
the  diverfity  to  be  found  betwixt  minerais  of  the  famé  dénomination,  is 
hordly  difcemible  till  expérience  difcovers  it.     The  womb  of  a  minerai 
is  not  always^  like  that  of  an  animal,   a  place  fecured  from  the  intrufion 
of  ail   bodies  not  ôf  kin  to  that   included  in   it^  but  a  minerai,   being 
generated  in  the  bowels  of  the  earth^   lies  open  and  expofed  to  other  mi- 
nerai juiccs  or  fteams  of  what  différent  nature  foever  ;  fo  that  I  havc 
obferv^d  marcafîtes  and  metals,   marcalites  and  ftones,   fait  and  fulphur,. 
iâc.  blended  in  the  famé  lump  of  mattcr.     And  I  hâve  fometimes  found,, 
in  a  great  mafs  of  one  fort  of  minerai,  fmall   parcels  of  another  of  a 
qutte  différent  kind,   perfedly  enclosM  in  the  fubftance  of  the  former. 
And  theib  intruding  bodies  being  coagulated,   and,  perhaps,  ripenM  to- 
getber  with  the  former  by  length  of  time,  are  not  eafily  feparable  or 
diftinguilhable  when   firft  dug  out  of  the  ground,  much  lefs  after  they 
arc  mdted.     For  the  mtner^  aiming  only  to  obtain  a  quahtity  of  fuch  a 
métal,   or  other  minerai,    as  is  vendible  under  a  determinate  name,  has 
no  defign,   nor^   perhaps  Ikîll,   to  make  nicc  fepai:ations  of  the  hetero- 
geneous  bodies  to  be  met  with  in  hîs  ofe  ;  but  melts  as  much   of  themi 
as  he  poflîbly  can  promifcuoufly  together,  and  then  fells  the  produft  to  the 
merchant,  or  the  chymift,   for  that  métal  or  minerai  whofe  outward  form 
ând  properties  it  has  \  tho*  the  métal  for  which  it  paffes  be  but  the  pré- 
dominant ingrédient  of  the  lump.     So  that  many  other  minerais  may,   in 
fmall  quantities,  hère  lie  conceal*d,  and  upon  occafion  be  difcover'd  by 
czquifitc  feparations,    or  manifeft  themfelves  by  unexpeôed  opérations» 
wfacn  thcy  meet  with  bodies  fit  to  aft  on. 

An  ingenious  goldfmith  of  my  accquaintance,  complainM  to  me,  that 
frcquently  buying  parcels  of  gold,  brought  in  fmall  pièces,  or  fandy  cor- 
pufdes,  from  Guinea  -,  tho^  he  found  it  upon  ail  trials  to  be  true  gold,. 
yct  h  was  fo  very  pale,  that  few  but  expert  goldfmiths  wou*d  meddle 
with  it  ;  fo  that  he  was  fometimes  reduc'd  to  mclt  it  with  very  high  co- 
lour'd  gold,.  or  to  heighten  its  tinfture  with  that  of  copper.  And  Mon- 
ficur  Flacourty,  govenor  of  the  French  plantation  in  Madagafcar^  fpeak- 
ùig,  in  his  hiftory  of  that  ifland,  of  the  metals  there,  fays,  **  the  inhabi- 
*'  tants  hâve  a  gold  of  a  différent  nature  from  that  in  Europe  \**  and  adds,. 
"  that  this  gold  is  pale,  and  not  worth  above  fifty  (hillings  an  ounce  ;  " 
and  farther,  ^^  that  the  negroes  affirm  there  are  many  mines  of  it  in  the 
'*  country,  where  it  was  tormerly  dug  ;  that  there  are  three  forts  there- 
"  of^  dittcfîng  in  finencfs  from  each  other  ;"  and^  what  is  moft  remarka- 
ble»  *^  tbat  Malacaffea»  gold,  as  they  call  it,  is  almoft  as  eafily  melted  as 

■  -  '       lead^** 
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lead  i"  whilft  the  fine  gold  we  deal  with,   rcquircs  véhément  fires  and 
borax  to  facilitate  its  fufion. 

Upon  vifiting  fome  mines  of  lead,   and  other  metals,   I  found  a  great 
différence,  difcernible  even  to  the  eye,betwixt  the  feveral   ores;  for  in- 
ftance,   I  obferv'd  fome  lead-ore  fo  like  fteel,  that  the  workmen  call  it 
fteel-ore  ;    which   being  of  a  more  difficult  fufion  than   ordinaiy,    thcy 
mix  with  other  ore,  by  them  call'd  firm-ore,   when  they  commit  it  to 
the  furnace.     I  likewife  took  notice  of  an  ore,    which,  for  îts  aptnefs  to 
vitrify,  and  ferve  the  potters  to  glaze  their  veffels,  the  mincrs  call  pot- 
tern-ore,  and  fell  it  dearer  than  other  ore,  from  which  it   vifibly  diffère, 
and,   as  the  workmen  affirm,    in  many  other    qualities  ;     yet  ali  thefc 
ores,  after  fufion,  pafs  indiffefently  under  the  name  and  notion  of  lead. 
No  wonder,  then,  that  curious  enquirers  find  a  great  variation  hercin,    I 
lately  caus'd  fome  lead-ore  to  be  tried,    which  bcing  the  moft  promifing 
I  ever  faw,  made  me  fuppofe  it  might  contain  fome  confidcrablc  quan- 
tity  of  filver  ;  but  tho*  it  prov*d  fo  rich  in  lead  as  to  yield  after  the  rate 
of  feventy  pound  in  the  hundred,   yet  one  of  the  moft  expert  artifts  in 
Europe  cou'd  not  extraét  one  grain  of  filver  out  of  it  ;  tho*  the  lead  of 
very  many  mines,  being  (kilfuUy  treated,  will  leave  a  proportion  of  pure 
filver  upon  the  teft.      This  quantity  of  filver,  indeed,  is  not  confidcra- 
blc enough  to  make  fuch  mines  as  yield  that  leàd  pafs  for  filver  mines; 
yet  fuch  mines  as  are  look'd  upon   but  as  lead-mines  by  the  metalliftf 
will  appear  to  be  mix'd  ones  to  the  naturalift  ;    who  may    meet  with  fe- 
veral cxperiments  wherein  fo  little  filver  will  makc  their  lead  opcratc 
differently  from  that  of  ores  whoUy  deftitute  of  filver. 

The  famé  différences  might,  probably,  be  found  in  the  ores  of  other  me- 
tals, if  they  were  purpofely  and  flcilfully  examined.     A  very  expericnccd 
pcrfon  in  thefe  affairs,    was  lately  very  defirous.I  fhou'd  procure  him 
fome  tin-ore  -,  alledging,  that  he  had  met  with  a  fort,  which,  after  a  long 
digcftion  in  lixiviate  liquors,    affordcd  him  a  very  confiderable   proporti- 
on of  the  richer  metals  ;  fo  that  having  a  large  quantity  of  that  ore,  and 
finding  the  expcriment  on  it  to  fucceed  conftantly,  hc  promis'd  hinifclf 
an  cftate  from  it  ;  but  when  that  ftock  of  ore  was  fpent,  the  ncxt  that 
he  procured,    tho*  carefuUy  managed  as  the  former,   was  whoUy  unpro- 
fitable.     And  having  once  bought  a  parcel  of  block-tin,  as  the  tradennen 
call  that  which  is  moft  pure  and  unwrought,  I  was  defirous  to  try  if  I  cou'd 
not  make  a  menftruum  to  diflTolve  it,  as  Aquafortis  diflblves  filver,  and  A(p^ 
^^S^^  gold  ;    becaufe  chymifts  complain,  that  tho'  they  hâve  a  mcnftruuni 
or  two  that  will  diffolve  crude   tin,    yet  they  want  one  to  keep  it  dif- 
folv'd  ;  and  not,  like  Aquafortis^  let  it  fall  into  a  cahc.     Such  a  liquor  be- 
ing obtain'd,  we  evaporated  a  folution  of  that  tin  5  and  fetting  it  to  flioot, 
found,  to  our  wonder,    that  the  cryftals  it  afforded  were  not  at  ail  like 
any  kind  of  vitriol,    but,    broad,  flat,  and  excecding  thin,  like  thofc  of 
filver  :  examining  them  alfo  by  the  tongue,  we  found  not  that  they  had  any 
fuch  tafte  as  the  calx  of  tin,  made  in  Ipirit  of  vinegar  ;   but  fuch  an  ex- 
cçffive  bittcrncfs  as  may  be  met  with  in  the  cryftals  of  filver,  made  with 
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jîqiia  Fortis.  Fîndî:.^  this  farther  refemblance  betwixt  the  faits  of  thefe 
two  metals,  that  both  of  them  prefently  dyed  the  nails  and  ikin  with  a 
bJack  that  cou'd  not  foon  be  walh*d  off  ;  wc  fhouM  hâve  fufpeftcd,  that 
the  menftruum  had  exalted  this  métal  into  an  affinity  with  filver,  had 
we  not  afterwards  profecuted  the  famé  trial  with  the  famé  menftruum» 
and  another  parcel  of  block-tin,  and  found,  that  tho'  this  métal  was 
bought  vcry  foon  after  the  other,  and  at  the  famé  place,  the  former 
fuccefs  proceeded  from  our  having  lighted  upon  the  lump  of  tin  that  wa& 
of  a  peculiar  nature. 

I  remember»  alfo,  that  a  friend  of  mine  found,  in  hi3  own  land,  a  par- 
cel of  ore,  which  feem'd  to  me  to  be  copper-ore  ;  and,  indeed,  it  did, 
after  fîifion,  yield  a  very  good  copper  :  but  the  perfons,  to  whom  he  com- 
mitted  the  examination  of  the  mine,  being  very  inquifitive,  and  extraor- 
dinary  fkilful,  found  in  that  ore,  befides  the  copper,  a  confîderable  quan- 
tity  of  filver  ;  and  in  that  filver,  a  confiderable  proportion  of  gold. 

That  great  chymift  Bq/U  Valentine^  fpeakmg  of  antimony,  tells  us, 
**  there  are  feveral  kinds  of  it,  and  cfpecially  two  \  the  one  more  mer- 
^'  curial,  and  of  a  golden  property,  manifeft  by  the  fhining  ftreaks 
**  it  abounds  with  ;  the  other  more  full  of  fulphur,  but  wanting  the  gol- 
**  den  nature  that  enriches  the  former  ;"  and  adds,  "  there  is  fuch  a 
•'  différent  goodnefs  betwixt  the  feveral  forts  of  this  drug,  as  betwixt 
^*  the  feveral  forts  of  flefli  or  fifh  5  which,  tho*  agrecing  in  name  and 
*'  gênerai  nature,  exceedingly  diffcr  in  point  of  excellence.**  And,  in- 
deed,  I  hâve  found  a  vifible  différence  betwixt  the  feveral  forts  of  anti- 
mony. An  excellent  chymift  lhew*d  me  a  parcel  of  antimony  as  a  ra- 
rity,  upon  account  of  the  varioufly  colour*d  fulphur  wherewith  it  was 
confpicuoufly  cnrich'd  ;  and  foon  after  cmploy*d  it  to  make  butter  of  an- 
timony ;  but  tho*  he  was  very  expert  in  that  kind  of  diftillation,  yet  în- 
ftead  of  thè  liquor  he  expeâed,  upon  the  approach  of  a  gentle  fire,  he 
found  the  neck  and  body  of  his  retort  lined  with  an  antimonial  cinna- 
bar  i  at  which  being  furpriz*d,  he  withdrew  his  fire  till  he  had  accquaînt- 
cd  me  with  the  accident  ;  and  I  faw  the  cinnabar  in  the  unbroken  re- 
tort, tho*  it  feldom  rifes  till  after  the  butter  of  antimony  is  come  over, 
and  the  remaining  mattcr  be  urged  with  a  véhément  fire.  And  to  the 
undifccrn*d  différence  of  antimonies  we  may,  fometimes,  afcribe  that  con- 
tingency  frequently  obferv*d  in  making  antimonial  cinnabar. 

And,  perhaps,  it  is  from  fome  diverfity  either  in  antimonies  or  irons, 
that  eminent  chymifts  hâve  often  faiPd  in  their  endeavours  to  make  the 
ftarry  regulus  ot  them:  whence  many  artifts  vainly  imagine  a  certain  refpedt 
to  times  and  conftcUations  requifite  to  produce  it.  An  induftrious  ac- 
quaintance  of  ours,  working  on  antimony  of  a  peculiar  nature,  and 
making  a  regulus  of  it,  alone,  in  the  common  way,  found,  to  his  fur- 
prizc,  his  regulus  adorned  with  a  more  confpicuous  ftar  than  ever  I  had 
fccn  in  ftellate  reguluffes  of  antimony  and  iron  ;  yet  I  dare  not  be  con- 
fident that  this  dcpended  whoUy  upon  the  peculiar  nature  of  that  anti- 
mony, becaufe  my  own  laboratory  has,  fincc  that  time,  affordcd  me  fe- 
veral 
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veral  fiich  parclcs  of  regulus  s  whîch,  tho*  made  of  antîtnony  that  feeniy 

•  more  rich  than  ordinary  in  fulphur  \  yet  as  it  did  not  conftantly  afford 
a  ftarry  regulus,  tho*  ordcrM  by  the  lame  perfon,  and  as  near  as  poffibJc 
after  the  lame  manner,  it  does  not  clearly  appear  whether  the  différent 
event  of  the  fevcral  trials  proceeded  from  the  peculiar  nature  of  this  or 

•  that  antimony,  or  from  fome  odd  and  fcarce  difcoverable  circumftancc 
•in  the  management  of  the  opération. 

-  A  confiderable  différence  is  obfervable  in  feveral  other  minerais,  as  well 
as  antimony.      I  was    lately   prefented   with   a   pièce  of  minerai  which 

-  feem'd  to  be  an  ordinary  worthiefs  marcafitc  ;  yet  a  Dutcb  merchant,  a  flcil- 
ffiil  mineralift,  its  poffeflbr,   was  very  induftrious  to  procure  a  large  quan- 

tity  thereof  î    having  in  fome  of  it  found  a  confiderable  proportion  of  pure 
-gôld.  And  the  gentleman,  whofe  eopper-ore  I  formerly  mention'd,  digging 
for  pioreof  it,  lately  found  a  quantity  of  red  ea^th,   which   by  knowing 
mineralifts  was  guefs'd  to  be  only  bole  -,   but  being  melted  with  Regulus 
^MartisjUllatus^  by  a  fkilfol  trier  of  metals,  it  many  times  rccompens'd 
-the   examineras  curiofity,    by  affording  him  many  grains  of  fine  goJd. 
And  tho*  I  cannot  fay,    whether  this  gold  proceeded  from  the   bole,  or 
the  regulus  ;  it  may  fcrve  for  an  inftancc,   that  fome   bodies,    which  pals, 
without  difpute,  for  minerais  of  a  precife  nature,    may   hâve  lurking  in 
them  fubftances  of  quite  another  kind  ;  which  may  manifeft  thcmfcives  in 
fome  particular  experirrtents,  tho*  not  in  others. 

Talc,  ufually  employ*d  in  côfmctics,   is  of  fo  very  difficult  calcinarion, 
that  eminent  chynnih  hâve  look'd  on  ail  cakes  of  talcs  as  counterfeit. 
And,  indeed,    we  hav*  not  calcined   Venetian  talc,    without  aUowing  a 
.length  of  time,   and  a  violent  heat  to  the  opération.      But  among  many 
forts  of  Englijh  talc,  there  is  one  which  a  moderate  Ere  will,    in  lefs  than 
an  hour,  reduce  to  a  fno'^-whîjte  calx:  of  which  î  hâve  feen  a  parccl. 
And  I  lately  met  with  another  fort  of  Englijh  talc,   which  I  cou'd  fud- 
denly  calcine,   even  with  the  flame  of  a  candie.     And  a  fricnd  of  niine 
aflures  me,  that  out  of  a  German  talc  he  met  with,  he,   by  digefting  \t 
in  a  ftrong  folution   of  alkaline  fpirits,    feparated  a  confiderable  quan- 
tity of  good  gold  ;    and  might  hâve  made  it  a  very  gainfui  expcrimcnf, 
if  ail  the  talc  growing  in  the  farne  place   had  been   equally  rich  with 
that.     The  like  has  been  affirm'd  to  me  by  a  gentleman  of  cunincnce,  who, 
from  a  certain  talc,  which  he  had  out  of  Norway^  once  drew  a  tolerabk 
proportion  ofveij  fine  gold:   and  tho*  fome  hâve  been  plcas'd  to  laugh 
at  ail  attempts  ot  feparating  any  thîng  from  any  kind  of  talc,  yet  fome 
parcels  of  that  minerai  afFord  a  rich  tinéhire,    for  ought  I  know,  of  a 
golden  nature.     For  I  hâve  met  with  a  kind  of  darkifh  colour*d  talc, 
which,  when  caft  only  into  Aqua  regisy  th^  menftruum  manîfeftly  ^^^^[^ 
upon  it,    aiîd  diflblvM  its  colour'd  parts  in  fuch  plenty,  that  the  filtcr'd 
folution  pafs*d  without  fufpicion,  among  many  eminent  naturalifts  for  a 
Air  folution  of  gold.      Paraceljns  reckons  four  kinds  of  talc;  red,  whitc, 
black,  and  yellow,  and,  perhaps,    each  of  thcfe  colours  comprizcs  fevc- 
ral kinds  of  the  minerai  \  and,  therefore.  after  having  mencion*d  a  great 
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Vdrietyof  imrcafitesy  ftones,  and  other  minerais,  headdsv  **  there  lie  many/ 
**  jmir  in  thebowekof  the  earth^  which  are  uhknown  both  to  me  and  others,» 
**  but  may  in  traét  ôf  rime  be  difcover'd." 

*Tiy  vnlgarly  known,  that  there  i^  a  great  différence  between  vitriols  of 
the  fkme  nleto!  ;  and  as  for  thofe  vitrîol-ftones,  whereof  we  in  Englan'dm'ùi€ 
dDT  vitriol  V  I  ha(ve  feen  at  oar  chief  copperas-worics  fo  great  a  variety  of 
them,  that  I  could  fcarce  believe  the  workmen,  when  they  affirm'd  themto? 
be  ail  copperas-ftones:  and  I  think  it  very  likely,  that  fome  of  them  contaii* 
«hcr  minerai  fubftances  befides  vitriol  \.  and  poffibly  the  faline  parts  of  thofe 
ftones,.  upon  their  folution  by  the  rain,  may  work  on  other  fubftances  for- 
mcrly  coagulated  with  them,  and  thereby  communicate  to  fome  parcels  of 
dic  vitriol,  qualities  not  effential  to-  the  nature  q\  that  fubftunce,  nor  ordi- 
narily  belon^ing  to  it. 

That  there  is,  alfo,  a  différence  betwixt  thofe  bodies  which  pafs  undei* 
îhe  name  of  common  fait,  muft  be  obvious  to  every  chymift,  who  hath 
nudc  accurate  trials  upon  that  fubftance.  And  for  thofe  concrètes  that  pafs 
for  falt-petre;  there  is,  probably,  no  fmall  difparity  among  them,  befides* 
the  obvioos' différence  betwixt  good  Englijh  nitre,  and  that  which  is  brought 
from  Barbary.  Thofe  who  ufe  both  good  Eiiropean  and  good  Eaft-Indian 
61t-petnf,  aflure  me,  they  find  ia.  différence  betwixt  them,  and  give  the  pre- 
ferencc  to  the  latter  :  and  indeed  I  hâve  often  thought  I  difcern'd  a  confide- 
rabk  différence  in  the  opérations  of  feveral  kinds  of  falt-petre,  even  after 
purification.  And,  probably  that  fort  of  it,  which  an  ingenious  man  of  my 
acquaintançe  fometimes  makes,  near  London^  chiefly  out  of  fea-falt,  has  fome 
diftrent  qualiries  from  that  which  is  drawn  in  the  common  way  from  earth, 
Indecd,  felt-petre  being  but  a  kind  o^fat  terr^^  generated  in  parcels  of  the 
earth,very  differently  qualified,  may,  probably,  reccive  feveral  qualities  from 
the  foïl  whcrein  it  grôws  ;  though  thefe  qualities  lie  conceal'd  and  unfiaf^ 
pefted,  undcr  the  common  external  appearance  of  nitre.  A  very  ingenious 
gentleman  aflbred  me,  that  one  of  the  moft  emînent  of  our  London  phyfi- 
cians,  had  an  excellent  fecret,  to  employ  in  fome  of  his  choice  remédies; 
that  pccnliar  falt-petre  which  lie  drew  out  of  the  earth,  dug  up  in  church« 
yards.  A  gentleman  alfo  affures  me,  he  has,  in  England^  met  with  a.fandy 
carth,  that  turns  wood  into  ftone,  tho'  there  be  no  petrifying  fpring  near 
the  place  -,  and  this  it  does  in  a  better  manner  than  any  water  I  hâve  yet 
feen.  And  the  like  différences  would,  probably,  be  taken  notice  of  in  other 
minerai  bodies,  if  mens  prepoflTeffions  did  not  make  them  afcribe  the  vari- 
ations they  meet  with  in  their  experiments,  rather  to  any  other  caufe,  than 
the  unfufpe6ted  différence  of  the  materials  cmploy'd  in  them. 

Nor  is  it  only  amorig  minerai  bodies  of  the  famé  name,  that  fuch  a  di- 
vedity  is  to  be  found  j  'tis  very  probable,  that  a  greater  difparity  may  be 
difcoverM,  both  among  vegetables  and  animais,  if  narrowly  examined,  whiclv 
ire  reputed  of  the  famé  nature,  than  hath  been  yet  taken  notice  of. 
•  Botanîfts,  indeed,  hâve  Ihewn  a  commendable  curiofity  in  fubdividing 
plants  of  the  iamc  dénomination  ;  and  few  naturalifts  are  ignorant,  that 
tlicre  are,  for  inftance,  many  forts-  of  rofes.  and  of  apples,  which  differ 
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widely  betwixt  themfelves  ;  as  the  red  rofcj  and  thc  whîtc,  thc  crab,  thc* 
pippin,  and  the  pearmain.  But,  befides  thele  différences,  which  are  obviour 
enôugh  to  be  regifter'd  by  botanic  authors,  there  may  bc  more  undtfcern'd 
cnes  betwixt  the  individuals  of  the  famé  ultimate  fubdivifion  of  plants,  ari- 
fing  from  the  température  of  the  air;  which  makes,  for  example,  fcna  ^w- 
ing  in  England  to  differ  much  from  that  of  Alexandria  ;  and  from  the  nature  of 
the  foii,  as  appcars  by  the  change  produçed  in  wild  fimples  tranfplanttd 
into  çardens,  and  many  other  caufes.  We  often  fee,  that  one  rofc  dif- 
fers  from  another  of  the  famé  kind,  and  one  pearmain  from  another  pear- 
main. To  which  we  may  add,  that  the  upper  cnift,  or  farface  ot  the 
earth,  being  impregnated  with  fubterraneai  exhalations  of  fcveràl  forts,  and 
temperM  with  variety  of  juices,  it*s  very  poffible  that  fome  particular  plant 
may  attraA  fuch  a  juice  out  of  a  determinate  fpot  of  ground,  as  to  gîvc  it 
cxotic  qualities,  and  make  ît  differ  even  from  the  neighbouring  plants  of 
the  famé  kind.  Thus,  I  remember,  I  met  with,  in  Switzerland^  a  fort  oF 
very  heady  wine,  that  otherwife  feemM  to  be  fack,  tho*  it  grew  amongft 
the  mountains  of  the  c-ountry  ;  but  I  oould  not  believe  it,  ^tîU  they  affured  me, 
that  it  received  its  inebriatingqualîty,  with  the  reft  of  thofe  that  remarkably 
diflinguifliM  it  from  the  other  wine  of  thofe  parts,  by  growing  on  a  little 
Ipot  of  ground,  whofe  entrails  abounded  with  fulphur.  And  fince  I  havc 
oicntion'd  wine,  I  may  further  remark  wjtat  a  great  change  is  madc  in  that 
liquor,  whcn,  upon  the  i-eccfs  of  the  fpirics,  and  more  volatile  fulphureous 
parts,  it  dégénérâtes  into  vinegar-,  whilft  little  diminution  of  quantity,  or  any 
other  altération,  appears  upon  this  change.  And  tho*  this  change  is  fami- 
liar  to  us,  yet  who  knows  what  others  may  be  produçed  in  bodies,  with 
whofe  akerations  we  are  unacquainted  ;  whilft  the  eye,  which  is  often  thc 
only  fenfe  employ'd  about  judging  of  them,  difcerns  no  différence  ?  Thus, 
we  may  daily  obfcrve  the  wperanniiated  feeds  of  plants,  after  having  been 
long  kept  beyond  their  due  time,  lofe  ail  their  germinating  power  ;  tho*  thcy 
retain  ail  their  obvîous  qualifies.  Urine  is  much  ufed  by  dyers,  and  feverJ 
other  tradefmen,  who  indifferently  employ  it,  without  examinîng  whether 
it  bc  rich  in  fait,  and  how  long  it  liath  been  kept  *,  tho*  chymîfts,  who  fre- 
queritly  hâve  occafion  to  difiil  it  in  large  quantities,  alTure  me,  that  thcy 
find  a  notable  différence  therein  ^  that  of  healthy  young  men,  abounding 
much  more  with  volatile  fait,  than  that  of  fickly  or  aged  perfons.  They 
fay,  aifo,  that  the  urine  of  fiich  as  drink  wine  freely,  is  much  fullcr  of 
fpirituous  and  aâive  parts,  than  that  of  thofe  who  drink  o:ily  becr  or  water. 
And  tradefmen,  who  boil  their  feveral  commoditîes  indifferently  in  any 
«rine,  may  thereby  fometimes  commit  confiderablc  errors  :  fcw  frefti  urine, 
v*erein  the  foiline  parts  are  entangled  among  the  reft,  will  endure  to  bc 
baîled  above  one  half  or  two  thirds  away,  withowt  loSng  its  volatile  fait  and 
fpirits;  whilft  that  which  has  been  kept  for  feveral  weeks,  is  liablc  to  a 
pucrefaftion,  whencc  the  çomponent  parts  fall  afunder  *,  and  thc  falinc  oncs, 
txtricating  themfelves  from  the  reft,  will,  upon  a  very  gentle  heat,  cvapo- 
rate,  and  leave  a  phlegmatic,  unadive  liquor  behind  them.  Having  caufed 
iûmt  urine  to  be  buiriied  in  eartben  Y^els  in  l  dunghill^  to  putrefy  for  five  or 
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fix  wccks,  I  was  kq)t  from  employîng  ît  'till  it  had  laîn  there  bctween  four 
and  fivc  months  ;  and  obfervîng,  when  I  causM  it  to  be  taken  out^  that  the 
covers  ot  the  veflels  had  not  bcen  wcll  luted  on,  and  werc,  befides,  in  fomc 
places,  crackM  ;  I  fufpefted  that  the  heat  of  thedung  had  not  only  loofen*d 
the  (aline  parts  of  the  liquor,  but  driven  them  away  ;  and  accordingly,  by 
diililling  it  with  a  very  gentle  heat,  and  in  a  very  high  cucurbit,  we  obtain*d, 
inftead  of  an  a<f^ive  and  faline  fpirit,  a  languid  and  naufeous  phlcgm.  And 
how  great  odds  there  may  be  betwixt  fome  expcriments,  made  with  new  and 
putrcfied  urine,  may  be  eafily  conceiv'd  by  him  who  knows  what  efFcft  faits 
hâve  in  the  production  of  colours  -,  and  is  acquainted  with  theîr  efficacy  in 
thofe  other  mechanical  experiments,  whercin  urine  îs  employ'd. 

Thîrdly,  there  is  a  great  différence  to  be  found  among  many  things  pre-  jifidin  tbâr 
_pared  by  art,  that  bear  the  famé  gênerai  name  ;  which  may  proceed  from  Pnfaraiions.^ 
what  we  havé  already  obferved,  in  t\\t  materials,  of  which  fuch  bodies  are 
compofed,  or  from  the  means  ufed  in  preparing  them.     But  we  fhall,  at 
prefent,  mention  only  two  forts  of  faûitious  bodies  ;  fuch  as  arc  not  fuf&- 
ciendy  purified,  and  fuch  as  arc  purified  too  much. 

It  is  very  certain,  that  many  chymîcal  expcriments,  deliver'd  by  fobct- 
authors,  havc  been  judg*d  falfc,  only  becaufe  the  menftrua,  or  other  mate- 
rials employ'd  in  the  unfuccefsful  trials,  werc  not  as  highly  redtified,  or, 
otherwife,  as  exquifitely  depurated,  as  thofe  that  werc  ufed  by  the  original 
cxpcrimcntor  ;  lo  that  the  faiilt  of  a  bad  mcnftruum,  is  often  injurioufly  im- 
puted  to  an  excellent  artîft.     That  experienc'd  chymift  Van  Ihlmont^  en- 
deavours  to  explain  the  manner  wherein  the  calculus  bwnanus  is  gencrated^ 
by  the  coagulation  îmmediately  enfuing  upon  the  mixture  of  the  two  vo- 
latile ipirits  of  urine,  and  of  wine.     This  noble  experiment  has,  by  many, 
been  unfuccefsfully  tried,  and  therefore  by  them  condemned  as  a  chymical 
fiébion  ;  and  the  firft,  and,  I  think,  the  fécond  time  we  attempted  to  m\kc 
that  coagulum,  we  found  nothing  of  what  we  expeôed  :    but  at  length, 
thinking  ît  poflible  that  the  fpirits  we  employM  had  not  been  fufficiendy 
exalted,  we  dcphlegm'd  fome  by  more  fréquent  and  tcdious  redcifications  ; 
*  îuid  thence,  by  more  accurate  trials,  were  fatisfied  that  Van  Helmont  had 
not  mifinform'd  us.     So  likcwife  the  famé  author,  extolling  the  tinéhire  or 
fblution  of  amber,  made  with  fpirit  of  wine,  as  a  noble  ftomaçhic,  cephalic, 
(âc.  many  phyficians  and  chymifts  hâve  attempted  to  prépare  this  tinéhire, 
with  fuch  bad  fuccefs,  that  they  déclare,  Helmont  either  deliver'd  what  was 
'  falfe,  or  conccal'd  fome  confiderable  circumftance  of  the  proceîs.    But  hav- 
ing  digefted  well-dephlcgmed  fpirit  of  wine  upon  high-colour'd  and  very 
finely  powdcr'd  amber,  and  placed  them  in  a  very  gentle  heat  ;  we  hâve,  fe^    .      . 
vend  tîmes,  obtaift'd  a  true  tindlure  of  amber,  difcernible  both  by  its  fmell 
and  tafte.     And,  to  Ihew  that  this  colour  proceeded  from  a  real  folution  of 
the  more  fubtile  parts  of  the  amber,  we  pour*d  fome  drops  of  it  i^jto  water  ; 
when,  the  fpirit  of  wine  fuddenly  diffufmg  îtfelf  ;  the  diflblv*d  amber  was 
plainly  difcernible,  fwimmine  like  a  thin  film  upon  the  furfacc  of  the  liquor, 
wKence  ic  gradually  exhaled  mto  the  air. 
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There  may,  likewife,  as  we  hâve  tried  from  pure  fait  of  taitat,  be  drai«m, 
with  fpirit  of  wine,  a  pretty  high  tinûare,  and  of  a  remarkable  tafte  ;  but 
upon  lately  trying  to  draw  this  tindlure  with  fpirit  of  urînç,  whîch,  un- 
known  to  me,  was  much  too  weak  for  that  piirpofe,  I  foùnd  tîiat  after  \ 
had  kept  the  glafs  a  while  in  digeftion,  the  fait  of  tartar  had  drawn  to  ît- 
felf,  and  imbibed  the  aqueous  partiales  of  the  fpirit-,  and  being  thcreby,  in 
part,  dîffolv'd  into  a  liquor,  the  fubfiding  fak  was,    by  the  ïntfeipofition 
thereof,  protefted  from  the  aftîôn  of  the  fpirit  of  wine  ;  Which,  being  thus 
dephlegniM,  would  not  mix  with  the  faline  liquor,  but  fwarti  etttirèly  above 
ît.     This  I  fliall  add,  in  gênerai,  that  the  G^r;;?<7>i  chymifts  are  common^y 
fo  accurate  in  the  reÛification  of  their  fpirit  of  wine,  that,  in  ÈHgîandj  wherô 
we  are  lefs  careful  in  that  particular,  it  is  common,  for  thoîe  expérimenta 
of  theirs,  to  be  unfuccefsfully  try'd,  wherein  the  alcohoj  ôf  Wine  is  re- 
•quifite. 
.^     And  it  is  not  only  în  menftruums,  but  in  many  othcr  bodîes,  that  the 
**want  of  an  exquifite  dépuration  may  produce  a  varîety  of  events  în  experi- 
ments  :  as,  for  inftance,  it  has  been  complainM  of  by  fobet  men,  that  their 
préparations  of  filver,  tho*  never  fo  carefoUy  made,  hâve  been  apt  to  prove 
Violent!/  emetic  j  tho"*  we  hâve  not  obfervM  a  Well-preparM  medicine  of 
duly  refined  filver  to  work  by  vomit,  even  in  womenand  childrcn,  but  by 
ftool,  or  urine.     Wc  cannot,  however,'  wonder  at  the  violent  opération  of 
medicincs  made  with  ordinary  filver-,  for  not  only  that  of  coîii  is  allay'd 
with  about  a  twelfth  part  of  copper  -,  but  even  that  which  is  commonly,  at 
n  great  rate,  fold  for  refinéd  filver,  is  nôt  often  fufficiently  freed  from  its 
copper  -,  as  I  lately  manifefted  in  the  prefence  of  one  of  our  moft  emincnt 
Tcfincrs,  by  diflblving  fome  of  his  pureft  filver  in  hîs  own  ^quafortis  ;.  for 
the  greènhefs  of  the  fblution  quickly  betray^d  the  bafer  métal:  and  nowo.i- 
der,  for  I  hâve  feldom  feen  our  chiefefl:  refiners  blow  ofF  from  their  filver, 
upon  the  téft,  above  half  its  weight  of  Icad  •,  whilft  we  think  noc  our  fil- 
ver ïafficiently  refined,  *till  it  has  been  freed  from  five  or  fix  times  its  weight 
thereof;  and  thcn  it  has  afForded  a  folution  as  clear  as  water^  witti  only, 
n^  ànd  then,  a  fcarce  difcernîble  tendency  towards  fky-coloor. 
..fNow,  that  ill  effeds,  by  the  mixture  of  copper,  may  be  produced  in  fuch 
medicincs,  as  ought  to  be  of  pure  filver,  the  violent  emetic  qualitics  of  tbe 
former  wîU  Tcarce  fuffer  us  to  doubt.     And^  as  in  mens  bodies,  fo  in 
other  fubjeâs,  thofc  experiments  may  eafily  faîl  the  attill*^  expeftation,. 
Virhén  he  Kopcs  to  perforai,  by  a  mixture  of  thofe  two  metals,  that  which 
^       Tequîres  pure  filver  alone.     And  as  filver,  fo  gold  i&  very  often  employM 
for  pure,  when  *tis  otherwife  :    the  foliàted  gold,  commonly  fold  hère  in 
England^  hôw  'fine  foever  reputed,  is  not  altogether  free  from  tbe  pollmions 
<)f  other  metids  -,  for  our  goid-beaters,  tho*  for  their  own  profit  thcy  ufe 
the  finêft  gold  they  can  get,  yet  fcruple  not  to  cmploy  coinM  gold;  and 
thîs  the  mint-mafters  allay  with  copper,  or  filver,  to  mlke  it  fl:iitV  andkfs 
'fûbj^ft  tô  wafte  by  attrition.     And  as  for  thofe  goldfmiths,  and  chymillsr 
who  think  their  gold  mofl:  exquifitely  refined,.  When  they  hâve  blown  from 
it»  on  die  tcft>  a  due  proportion  of  Icad,  they  nuy  thcrcin  be  fometimcs 
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tnîftaken;  for  tho*  thc  lead  mây  carry  away  with  it  ail  tlte  copper  that  de- 
baies  the  gold>  yet  the  gol J  does  not  always,  after  this,  remain  free  from 
ûhrcr  :  nay,  the  moft  fkilful  refiner  that  I  ever  kncw,  hath,^  fcvcral  tîmes, 
affirm'd  to  me,  that  after  cupelling  fine  gold,  with  lead,  the  gold  has  rc- 
tain'd,  and  protefted  from  the  fire,  a  proportion  of  fiJver  that  lay  lurking 
in  the  lead,^  and  was  afterwards  feparated  from  the  gold  by  Aqua  forfis^ 
tho'  in  fo  final]  a  quantity^  that  the  experiment  was  not  gaînful. 

But  as  many  experiments  fucceed  not,  becaufè  the  menftrua  employa 
^about  them  were  not  pure  enough  5  fo  fome  mifcarry,  becaufe  fudi  mfcn- 
ftrua  are  too  exaélly  depurated  :    for  it  is  not  fo  much  the  purity  of  lî- 
quors  in  their  kind»  as  their  fitnefs  for  theparticularpurpcrfc  to  which  they 
jserc  defign'd,  that  is  to  bç  principally  regarded  in  experiinencs.     Ftw  inftance,. 
lire  hâve  fometimes  m^e  pièces  of  paper,  and  lînen,  appear  ail  on  a  flame,. 
without  cîther  burivirlg,  finging,  or  fo  much  as  difcolouring  tfeem.     This  is 
perform*d,  by  moiftning  the  paper  or  linen  throughly  in  weak  fpîrit  of  winc, 
and  then  brihging  thcfn  to  the  flame  of  a  candie,  by  which  the  fpirituOHR: 
parts  of  the  liquor  will  be  fired,  and  burn  a  pretty  while,  without  harming 
them;  but  if  the  experiment  be  tried  with  cxquifitely  reétificd  fpirit  oX 
wine,  it  will  not  fucceed  :  however,  the  flame  pf  fpirit  of  wine  is  fo  kôt^ 
that  I  hâve,  in  lamp-fumaces,  employ'd  it  inftead  ofoil,  and  with  the  Cime 
flame,  hâve  melted  leaf-gold.     The  reafon,  therefore,  why  paper  is  not 
bumcd  by  the  flame  that  plays  about  it,  feems  to  be,  that  the  aqueous  part  * 
of  the  fpirit  of  wine  being  imbibed  tliereby,  keeps  it  fomoiil,  that  the  flame. 
of  the  fulphureous  parts  of  the  famé  fpirit  cannot  fafl:en  to  it;  and,  accordingly, 
when  thc  iame  ceafes,  the  paper  rcmains  moifl:.      On  the  other  hand^ 
jbaving  purpofely  plun^d  p.ip<;r  into  dephlegmM  fpirit  of  wine,  it  was  very 
readily  kindled,  and  burn*d  by  the  flame  thereof.     And  one  of  our  beft 
ways  to  try  the  purity  of  fpirit  of  wine,  is  grounded  on  this  very  fuppofi- 
tion  :  for  dipping  a  cotton  wiek  therein,  and  fctting  it  on  fire,  if  the  flame 
faften  on  the  wiek,  it  is  a  fign  the  fpirit  is  pure  ;    btit  if  it  dots  not». 
rwe  conclude  it  to  be  not  fuffîciently  dephlegmM.     Some  artifl-s,  likewîfe^ 
obfcTve,  that  jiqtiafortis  v/ill  work  more  readily  on  lead,  for  being  aUay^d 
with  watcr.     I  hâve  ufed  an  Aquafor^s  fo  ftrong,  that  rt  would  notwell 
diflfolvc  filver,  uniefs  lirit  dihitcd  with  fair  watcr.     And  I  hâve  had  an,ua- 
wefcome  prcof,  that  liqaors  may,  by  too  cxquifite  a  dépuration,  be  mirde 
.unfit  for  fome  purpofes.     Forhaving,  to  gratify  fome  friends,  made  a  cer- 
tain nienftruum,  whcrtwith  wt  hiid  perform*d  furprizing  things  upon  gold, 
we  took  care,  againfl:  the  time  of  their  exhibition,  to  feparatc  it  from  what- 
ever  was  of  an  aqueous  or  earthy  nature,  more  exaéMy  than  ever  before.     But 
•comîng  to  make  ufe  of  this  fort  of  menftruum,  we  found,  that  inftead  of  per- 
forming  its  opération  upon  gold  better  tlian  ufual,  we  could  do  nothing  at  ail 
with  it:  for  it  would  not  now,  even  by  he^it,  be  brought  to  touch  gold,  tho*' 
itufed,  unaflîfted,  to  dîfîblve  it.     But  having,  for  trial -fake,  takcnalittle 
4>f  this  numerical  pircel  of  liquor,  before  it  was  fo  carefully  rcâ:ify*d,  it  dif- 
folv'd  crude  golcl,  as  well  as  we  had  reafon  to  expeft.     And  it  deferves  to 
•jbcxronfidcr'd,,  whetiiçr  or  no,^  in  the  extradion  of  the  lînftures  of  fcverol 

bodies.^ 


Digitized  by 


Google 


i66  THie  Ufefulnefs  of  PhHofophy. 

bodies,  chymifts  4o  not  put  themfelves  to  a  ncedlefs  and  prejudicîal  trouWe» 
by  reftifing  to  employ  any  other  fpirit  of  wîne,  than  that  which  is  highij 
reftîfied  :  for,  tho*  in  many  fubftances,  the  parts  defired  by  the  artift  being 
fulphureous,  the  menftruum  îs  the  better  for  an  exquifite  dephlegmation  \ 
yet  in  feveral  others,  the  ufeful  and  efRcacious  parts  are  the  faline,  which 
make  them  more  frecly  impregnate  fuch  liquors,  as  hâve  fome  aqucous  mix'd 
with  their  fulphureous  parts. 
XJiregarded         Thus  much  for  thc  manner  whereîn  experîments  may  mifcarry,  upon  ac- 
^^l^^^^^T   ^^^^^  ^^  ^^'^^^  materials.     Let  us  next  confider  the  contingencies  whercto 
^th'epiuefiof  thcy  are  obttoxîous,  from  circumftances  that  are  eithcr  unobvious,  or  fcarce 
exp.rîm(nts,  •  difcemiblc,  *till  thc  trial  is  over.     A  phyficîan  of  unqueftionable  veracity 
affured  me,  that,  as  upon  taking  a  journey,  he  lent  his  laboratory  to  a  friend 
in  Hollande  wherein,  among  other  things,  was  great  ftorc  of  Âqua  for  lis  of 
feveral  compofitions,    which  he  had  made  to  employ   about  his  fcarlet 
dye  ;  his  friend  foon  after  fent  him  word,   that  by  digefting  gold  with 
an  Aqtiafortisy  he  had  feparated  the  tinûure,  or  ycfiow  fulphur,  from  it, 
and  made  it  volatile  \  the  rem.aining  body  growing  white  ;  and  thiit  wirh  this 
golden  tinéture  he  had  turned  filver  into  veiy  perfe6l  gold,  with  confidera- 
ble  profit.     Upon  this  news,  i;he  do6lor.  prefently  returnM  to  his  labora- 
tory, and  did,  himfelf,  with  the  famé  Aqua  fortis^  feveral  times,  draw  a  vo^ 
latUe  tindhire  of  gold,  which  turn'd  filver  irito  true  gold.     He  farthcr  af- 
firm*d,  that  out  of  an  ounce  of  gold,  he  thus  drew  as  much  fuIpHur,  as 
fufficed  to  convert  an  ounce  and  a  half  of  filver  into  that  nobleft  of  mctals. 
This  I  am  the  more  difpofed  to  bçlieve,  becaufe  I  hâve  found,  that  a  yellow 
fubfliance,  or  tînfture,  is  obtainable  from  gold  \  and,  becaufe  I  am  tcmptcd 
to  think,  that  filver  may  hâve  in  it  a  fulphur  capable  of  being  advanccd» 
by  maturation,  into  a  golden  one*.     For  I  havc  beenafîured,  by  men  very 
cxperienc*d  in  metalline  afFaîrs,  that  thpy  hâve  feen,  fometîmts  by  corrofive 
liquors,  and  fometîmes  by  the  opération  of  common  fulphur,  cfpccîally 
wcU  open*d,  and  affociated  with  fit  faits,   filver  to  afFord  fome  grains  of 
very  pure  gold.     But  the  doftor  found  himfelf  much  mîftaken  in  his  hopes 
of  growing  rich  by  this  experiment  ;    for  a  while  after»  endeavouring  to 
make  it again,  it  fucceeded  not;  which  he  afcribes  to  a  defeéb  in  xhoAqua 
for  lis  y  and  therefore  has  attempted  the  famé  work  afrelh.     But  finccall  his 
trials  hâve  been  hitherto  fruitlefs,  'tis  not  improbable,  that  the  difappoînt- 
ment  proceeded  from  fome  other  more  abftrufe  caufe  ;  for  we  find  fuch  ac- 
cidents hâve  fometîmes  befallen  artift:s  îrreparably.     Glauber  tells  us  of  feve- 
ral ways,  by  which  he  made  gold  once,  but  could  not  do  it  again.     The 
prince  of  Mirandula^  in  his  treatife  de  Auro^  tells  us  of  feveral  perlons,  whom 
he  kncw  had  the  like  fuccefs  in  preparing  bofh  gold  and  filver.     And  I 
could  inftance  in  my  own  acquaintance,  thofe  who,  having  once  or  twicc 
made  Ijinafixa^  (which,  wanting  only  the  tinéhire  of  gold,  abidcs.the  trial 
of  Aqua  fortisy  t^c.)  or  fome  other  gainful  experiment,  hâve  fince,  in  vain, 

•   M.  Homherg  declaKs,    he  has  aûuaUy  I  Fraich  Memoirs  for  thc  yctr  1709,   p.  139 
xonverted  filver  Into  gold,  by  heat.    See  the  |  — 143. 
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attempted  die  lîke  ;  and  yet  cannot  be  prevailed  with  to  defîft  fîom  profe* 
cuting  theîr  uncertain  hopes.  And  the  moft  experienc'd  mineralift  I  ever 
met  widi,  has  alTured  me,  he  fhould  quickly  grow  rich,  could  hc  but  con- 
ftantly  perform  what  he  has  feveral  times  perform'd  *.  It  may  be  vcry 
fènriceable  to  know,  that  many  experiments  fucceed,  when  xnade  with  fmall 
quantkies  of  matter,  which  tail  in  greater  :  feveral  projcôors,  efpecially 
chymifts,  hâve  very  dearly  bought  the  knowledge  of  this  truth  For  it  often 
happens,  that  an  unwieldy  quanticy  of  matter,  cannot  be  expos'd,  in  ail  its 
parts,  to  a  juft  degrce  of  fire,  or  otherwife  fo  well  manag'd,  as  alefs  :  hen^pj^ 
fliany  hâve  ruin'd  themfelves,  by  obilinately  attempting  ta  make  even  real 
experiments  more  gainful. 

It  is  deliver*d  by  the  Lord  Verulam^  and  other  naturalifts,  that  îf  a  rofc- 
bufli  be  carefuUy  eut,  as  foon  as  it  has  done  beartng  in  the  fummer,  it  will 
s^in  bear  rofes  in  the  autumn.  Of  this,  many  hâve  made  unfuccefsful*  tri- 
als, and  thereupon  report  the  Affirmation  to  be  falfe  ;  yet,  I  am  very  apt  ta 
think^  that  my  Lord  was  encouraged  by  expérience,  to  write  as  he  did. 
For,  having  becn  particularly  foUicitous  about  the  expcriment,  I  find  by 
the  relation,  both  of  my  own,  and  other  experienc*d  gardeners»  that  this 
way  of  procuring  autumnal  rofes,  will,  in  moft  rofe-bufhîîs,  commonly  fail^ 
but  fucceed  in  fome  that  zxz  good  bearers  ;  and  accordingly,  having  this  fum-^ 
mer  made  trial  of  it,  I  find,  that  a  row  of  buflies,  eut  in  June^  by  far  the 
greater  number  promife  no  autumnal  rofes  \  but  one  that  hath  manifefted 
itfelf  to  be  of  a  vigorous  and  proliBc  nature,  is,  at  this  prefent,  indifferently> 
well  ftored  with  thofe  of  the  damalk-kind.  There  may,  alfo,  be  a  miftake  in 
the  ipecies  of  rofes  •,  for  experienc'd  gardeners  inform  me,  that  the  n\u(k- 
fok  will,  if  it  be  a  lufty  plant,  bear  flowers  in  autumn,  without  cutting  : 
and  therefore,  that  may  unjuftly  be  afcribed  to  art,  which  is  the  bare  pro-^ 
dnâion  of  nature.  Cinnamon  rofe-buihes  thrive  fo  much  b?tter  by  cut- 
ting, than  feveral  other  forts,  that  I  remember,  this  laft  fpring,  my  gardcner 
having,  about  the  middlc  of  ApriU  eut  many  of  them  in  my  garden,  I  faw 
about  the  fniddle  of  June^  many  of  thç  famé  buflies,  plentifully  adomM  both 
with  buds  and  blown  flowers. 

An  uncertainty,  like  this,  has  becn  lîkewîfe  obferv'd^  in  attempting  ta 
produce  dififcrcnt  forts  of  fruit  from  the  famé  tree  -,  however,  we  hâve  lately 
îecn  various  forts  of  pears,  fed  by  the  famé  plant  ;  and  three  and  twenty  ibria 
oifapple-grafts  flourifliing  upon  the  famé  old  ftock;  moft  of  which  wcre 
aidomed  with  fruit.  Nay,  and  tho'  the  fruits  be  not  of  the  famé  dénomina- 
tion, yet,  if  they  beof  kinin  nature,  they  may,  very  poffibly,  be  brought  ta 
grow  on  the  famé  tree  \  for  we  lately  gather*d  both  apricocks  and  plumba 
from  the  fàmc  tree,  and  cxpeô  other  forts  ôf  ftone-fruit  from  it.  But,  for 
fruits  of  very  différent  natures,  to  be  profpcroufly  nouriflied  by  the  famé 
ftock,  is  fo  difficulté  that  we  can  only  reckon  it  among  contingent  experi-. 
mcnts  :  for  tho'  both  Fliny  and  Baptifta  Porta^  relate  theijr  having  feen  an 

•  To  this  gênerai  Purpcfc,  wc  may  obferve  1  Hances»  Jqua  rtgta  will  diflbivc  Silver.    Se^ 
fiofk  M-  Jhmiergf  tbat,  m  certain  circum-  |  die  french  AUmosn  for  tiie  ytaa  1706,  /.  1  x%. 


«Xa 


Digitized  by 


Google 


1 6S''  th^  Vfefuïnefi  of  ?hihfofhy. 

ctample  of  it  ;  aiid,^  tho  the  grcat  Dr.  ff^arà  affares  me,  he  has  pittîcularly 
tàken  notice  of  pears  growing  upon  an  applctrec-,  yer,  ccrtainly  this  cxpc- 
riment  has  been,  for  the  moft  part,  but  very  unprofperoufly  attemptedv 
nor  hâve  \  yet  ever  feen  it  fucceed,  tho  try'd  with  very  great  care  and  in- 
duftry.  And  in  the  famé  garden,  vrhcre  I  gathercd  rhe  apricocks  and 
plumbs  abovc^-mentioned,  I  &w  theciens  of  a  pear-tree,  fo  fkiîfuUy  grafted 
updn  an  apple-ftock,  that  it  flotirifh'd  with  bloffoms  in  the  fpring  ;  aJiif 
gave  me  great  hope»,  that  it  wonld  bcar  fruit  the  laft  fammer  ;  but  it  has 
bfclk'd  my  crxpedlation  :  as^^  many  other  plants,  fo  grafted  in  the  famé  gar- 
den,  hâve,  fof  many  years,  deluded  the  fkilful  maflrer  of  it  ;  wbo  affures- 
me,  that  tho  feveral  of  them  did,  for  fome  years  fuGccflîvely,  afFord  promi- 
fing  bloflbm^,  yet  they  ail  decay'd  withour  yiêlding  any  fruit.  ThÎ5  feems 
fomewhaf  ftrange,  becaufe  wc  hâve  gather*d  p.  irs  from  a  llioot  aiBrmedro- 
hâve  been  grafted  upon  a  quince-tree  •,  and  A/;oi^  tells  us,  *'  'ris  found  by 
^  expérience,  that  a  peach  grafted  upon  a  mulberry,  will  profpcr  and  bear 
**^  fruit/*  And  we  daily  fee,  tha;t  as  little  as  a  wh  ^ce-thorn  and  w  peur-rreefcem 
aflied,  a  den  of  the  iatter  will  profper  very  wcll,  grafted  upr;n  the  ftoclc  of 
the  former. 

To  contingent  experîments,  we  may  rcfer  what  Ls  dcliver'd  by  thofe,  wha 
affirm,  that  if  a  lixivîum  made  of  the  fixed  llilt  of  a  Plant,  be  frozcn;  thcrc 
will  appear  in  the  ice  the  image  of  the  famé  plant  :  for  we  Iiave  ïx^c^^trA^f 
made  this  experiment  without  the  promifed  fuccefs  -,  and  neitlier  a  folurion  rf 
the  fait  of  wormwood  in  fair  watcr,  nor  the  decoftion  of  tbarpJanr,  wouldy 
^hen  frozen,  exhibit  any  thinglike  its  figure  in  the  ice.     *Tis  commun,  in- 
deed,  to  find  thefe  liquors,  folutions  of  fi%ar,  fait,  £s?r.  frozen  ii.to  odd 
figures-,  and  even  common  water  will  do  the  fume:  which  neci  notbe 
wonder^d  at  ;  fince  it  glides  thro'  earths  abounding  in  fIJine  p.irricJfes  of 
particular  natures  :  whence,  perhaps,  it  is,  that  dyers  fînd  fome  v/atcrs  vc7 
fit,  and  ochers  very  unfit,  for  their  purpofes.     Yet,  becaufe  two  or  thrce 
fober  writers  ferioufly  relate  fome  ftories,  of  this  nature,  upon  cheir  o^Birn  ob- 
fervation^  lam  content  to  rank  their  experiments  rather  among  the  contin- 
gent, than  the  abfolutely  falfe  ones  :  for  it  is  poflîble,  that  among  the  many 
figures  which  fi^ozen  liquors  fometimes  put  on,  there  may  bc  fomethingfo 
Kke  a  particular  plant,  that,  vicw*d  with  a  favourable  eye,  it  may  feem  to 
exhibit  the  pidurc  of  thecaicined  vegetable.     Sctting  a  fine  green  foJotion 
of  good  verdigreafe  to  freeze,  in  fnow  and  fait,  that  containing  much  of  the 
ikline  parts  of  the  grapes,  coagulated  upon  the  copper  they  conroded  ;  * 
obtain'd  an  ice  of  the  famé  colour,  wherein  appearcd  feveral  liltle  figPfcs»  f^ 
]iketovines,  thatwewere  fomewhat  furpriz'd  at  the  experiment.    ^^^ 
what  encreas*d  our  wondcr,  Was,  that,  another  part  of  the  famé  folution  itcaxd 
în  a  différent  vial  by  the  bare  cold  of  the  air,  afibrded  us  an  ice  angulaf'y  "* 
gur*d,  but  not  at  ail  like  that  made  by  the  application  of  fnow  and  iilt* 
And  having,  for  further  fatisfaâion,  fuffer'd  that  ice,  wherein  t'cvincs 
appear'd,  to  thaw  of  itfelf,  and  then  to  freeze  a  fécond  time  in  theiame  vial, 
after  the  famé  manner  ;  we  could  not  difcern  in  the  Xecbnd  ice,  any  thmg 
like  that  we  had  adraircd  in  the  firft.     And  in  winc  and  vinegar,  as  mûch 
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3S  Aofc  liqiim  partake  of  thc  nature  of  thc  vîne,  wc  ncvéf,  aftcr  congcla- 
don,  obferVd  any  peculiar  refemblance  thereto. 

Thc  experiment  of  burning  wîth  îce,  as  vith  4  glafs-lens,  tho*  prefcribe4 
wiikaut  any  nc^ce  taken  of  thé  dîfficulty  îq  it,  yet,  both  we  and  otherj, 
who  iave  induftrîoufVy  try'd  it,  meet  wîth  fuch  qîfcouraging  circumftanccjj 
diorein,  efpeckill^  from  the  ùncqual  texture  of  moft  ice,  that  it  niay  weJ^ 
hc  refcrr^d  to  thpfe^  whofe  confiant  fuccefs  is  not  to  be  rely'd  on.  In  thç 
tradc  of  dying,  thére  is  fcarcc  anv  ingrédient  of  fo  great  and  gênerai  vk^ 
as  woad  ;  for  tho*,  of  itfélf, .  ît  ^es  bi^t  a  blnej,  it  is  ufed  to  prépare  the 
doth  fpr  grcen,  and  many  other  fedder  coloùrs,  when  they  are  depgnM  t9 
he  nermanent,  andnotto&de:  but  in  boîKng  of  it,  to  m^ke  ît  yield,  qr 
ftriice  ics  colour,  there  are  fome  critical  tînmes,  and  pthcr  cirçumflance$,  tp 
bc  obferved  5  an  «afy  miffake  whereîn  often  dcfeats  the  dyer's  ejqp.e(5tatioii, 
to  his  very  great  lofs  ;  which,  fometimes,  he  )cnows  not  to  what  he  flioul^ 
impute  it:  andofthis,  Ihaveheardfeverjûoftherpcpmpl^in.  And,  therç- 
fore,  many  of  our  lefs  expert  dyers,  to  avoid  thofe  hazards,  leave  oif  thc  ufe 
ofwoad,  thc/growingplêntifiinyin  Englandi  and,  înfteàdofit,  employ  in- 
digo, thc*  it  coft  them  dcarer,  as  being  brought  hither  from  Spain^  Barb^- 
does^  or  thc  Eaft-Iniies. 

Our  li^W^  rcfiners,  when  to  part  filver  and  copper,  they  diffolvc  thc 

mixture  of  thcm  in  Àqua  fortisy  afterwards  greatly  dijute  the  faturated  men- 

'ftruum  with  fair  water,  and  then  with  copper-pUtes,  ftrîke  down  thc  Ijl- 

ver.    But  becaufe  much  copper  thus  ren^ains  in  the  menftruurp  ;  that  thc 

liquor  mây  be  improv'd  to  the  bcft  advantage,  they  pour  it  upon  what  they 

■calJ  whidng  -,  that  is,  whité  chalk  or  clay,  finely  powder'd,  deans*d,  and 

niâde  up  into  balls,  wherewith  the  tinged  parts  incorporatîng  themfclvcp, 

will,  in  fome  hours,  conftitute  a  fort  of  verdîter  fit  for  painters,  i^c.  le»- 

-ving  the  reft  crfthe  menftruum  an  indîfFerently  clear  liquor;  whencç  they 

-aftonmaisds,  hj  beiling,  pbtiaîn  a  kind  of  falt-petre,  fit,  with  the  addition  ^f 

vitriof,  to  yield  them  a  new  Aquaforth.    But  fometiipes  th/s  i^çfiners  G^nn©t 

makc  this  verdîter  for  a  great  while  togpther,  yet  know  lîot  whence  their 

in^ility  proceeds.     Of  tnîs  contingency,  I  lately  heard  pne  of  the  moft  çnni- 

^cnt  of  them  complaîn  ;  tho',  for  his  part,  he  had  found  a  repiedy  for  it: 

which  is,  to  warm  the  menftruum  well  before  ît  bc  poured  qn  ti^q  whitii^, 

whçreon  the  tinged  p^ts  would  then  faften,  thp' not  yrbçn  ppured-oa  cpld.  * 

One  of  the^veffeers  of  the  chief  copperas-Mrorks  we  hâve  in  Englof^dy 
^flured  me,  that  by  the  miftake  or  ncgleft  of  a  circumftance,  in  pomt  of 
tiipe,  thcjr  had  frequently  k)ft  fome  thoqfaod  poqfwis  wcight  rf  vitriol  at  a 
tiiDC-,  whiçh  woiUd  degiencrgte  into  an  uoâuous  fubftance,  fiot  to  be  redqced 
ioto  gQo4  vitriol  a^in,  uniefs  by  thfs  tedious  way  of  thrbybg  ît  abroad, 
•  and.çxpofing  it,  with  the  ynprepared  ftone^j,  to  ,the .  raïn  and  fùn,  to  bc  -, 
opçh'd  a-new,  and  fiîted  to  yîçîd  it,  ^fter  thc  iome  mahnêr  with  thofe  crudc 
rivuiçrals. 

Jcfiphu  Jcôftay  who  diligently  furvcy'd  thc  famous  mines  pf  Peru^  and, 

for  one  who  was  not  a  chymift,  has  dcliyer'd  m^uiy  confiderable  and  judî- 

cipijs  obfcrvations  about  thcm,  fays,  **  it  is  ftrange  to  fce,  not  only  thc  diffc- 
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**  renccbetwixt  thc  rcfiningofmctd  by  fire,  and,  without  iwhj  qinckfilvcr; 
*'  but  alfo,  how  fomc  of  thefe  mctals  refined  by  thc  firc,  will  not  tnelc,  whcn 
^^  that  is  blown  with  any  artiiicial  wind,  but  requires  the  natural  air.     The 
**  métal  ofthe  mines  d  Porco^**  fays  hc,  *^  is  cafily  rcfincd  with  bellows; 
^^  whilft  that  of  the  mines  of  Potozi  cannot  be  fofed  wick  bellows  ^  but  only 
«^  by  the  breath  of  their  fmall  fumaces,  built  upon  ihe:  fides  of  mountains» 
^<  direâly  where  the  wind  lies  :  and  tho*  it  be  hard  xo  afliga  ^  feafbn  oftliîs 
"  différence,  yet  the  thing  is  certain^  and  confirm'd  by  long  expérience.** 
If  any  trade  obliges  the  artificer  thoroug^ly  to  underftand  the  manage- 
ment ofthe  materials  empIoy*d  therein,  it  is  that  of  glaû^makin^;  yet» 
even  în  the  moft  ordinary  opérations  ofthis  artt  thereham>en,  nowandthen^ 
litde  accidents,  whîch,  tho'  they  knownot  weÙ  whattoalcribe  to^  arc  yet  ca- 
pable of  hindringthem  fromperfbrming  what  they  havedone  a  tho^&Qd  cimes. 
An  eminently  flcilfuIworkman,,whom  I  hadpurpofely  engaged  to  aiakefome 
veffels  that  required  more  than  ordinary  dexterity,  was,  lately,  uiu^k  to 
make  métal  tolerably  fit  to  be  ufed  ;  and  therefore  he  defired  me  to  co^ic 
again  another  day,  when  he  would  try  to  retrieve  his  misfbrtune.     But,  re- 
turning  by  appointment>  his  métal  a^in  prov'd  unferviceable  ;  and  inftead 
of  being  colourlefs  when  cold,  it  feem*d  ftain'd  with  bluc  and  ycllow,  and 
was,  befides,  too  brittle  ;  fo  that  it  need  be  no  fuch  wonder,  if  philofo- 
phers  and  chymifts,  fbmetimcs  mils  the  expeâed  evcnt  of  an  cxperimcnt 
but  feldom  try'd^  fince  tradefmen  themfelves  cannot  always  accomplifli 
what,  if  they  were  not  able  frequently  to  perform,  they  could  not  iùbfift. 
It  vs  affirmed  b^  Helmonty  and others,  who  treat  ofthe  Lapides  cancranmf 
that  they  grow  within  the  flculls  of  craw-fifhes  \  but  I  havc  known  gDod  ana- 
tomifts  complain,  that  they  havc  there  fought  them  in  vain  >  yet  wc  havc 
often  taken  thofe  ftony  concrétions  out  of  the  heads  of  iiich  fifli*.    But 
paf&ng  lately  thro*  Hungerfordy  z  town  famous  for  craw-fifh,  we  madc  dili^ 
gent  enqiriry  into  their  nature  ^  and  were  there  inform'd,  that  the  concrc- 
tions  above-mentioned,  are  to  be  found  in  their  heads,  cmly  about  thatfca- 
fon  of  the  year  wherein  they  fhift  their  fliells^  and  that  at  other  times,  fc- 
veral  perfons  had  in  vain  endeavour*d  to  obtain  them.     And,  indeed,  baving 
at  the  laft  time  of  my  being  there,  about  the  latter  end  of  Jutu^  cajuM 
mahy  of  the  larger  fort  to  be  taken  out  of  the  water,  wé  found  thofe  litdc 
ftonës  in  the  head  of  but  one  of  them  ;  tho*  about  a  fortn^ht  beforc,  we 
had  taken  out  ofthe  ufual  part  of  their  heads,  fcveral  fuch  concrétions,  as 
to  magnitude  and  Ihape.^  but  fo  foft»  that  wc  could  eafily  cnifh  them  be» 


*  We  aie  aflîired  hy  Mont,  Qt9Jfr9y^  from 
bis  own  obTervadon,  that  the  ftones  taken 
ottt  of  the  heads  of  ctaw-fifh,  belong  not  to 
the  brain»  bat  the  Homach  of  the  creatuie, 
which  lies  nnderneath  r  that  they  dd  not  fup- 
Tf^y  matter  for  a  new  ibeU,  bot  are  to  bt  fbund 
after  the  ihell  is  formed;  that  the  animal,  in 
changine  its  flieU,  changes  alfo  its  ftomach,. 
and»  perhapsy  its  inteftfnes;  that  thefe  ftones 
affcar  not»  but  at  thc  time  of  their  annnaL 


diange  of  fhe!î,  when  they  art  weat  fekr 
and  ceafe  to  fèed  i  that  afterwards,  the  ft^  ? 
iUrrounded  with  a  ncw  ûo«ach,  aad  ûxm-^ 
niihes  infenfiWy,  tfll  it  tntirdy  difrffonî 
and»  laftly,  that  thefe  ilones»  with  the  ©««- 
biane  of  the  old  ftomach,  ferve  to  n<wnlh  tw 
animal,  during  its  ficknefs,  upon  its  ch«gc« 
iheU.     Mtmmr.  di  tJcmUm.  B^-  ^'  ^T^' 
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twixr  oir  fingets.  And  certainly,  mifbkes  in  point  of  time»  hâve  greatly 
prgudiccd  thc  réputation  of  many  truths.  AfeUius  ingenuoufly  sM:know- 
le(%es,  hc  luid  ncarly  miâ'd  the  dtfcovèry  of  thc  laébeal  vcins,  becaufe,  ha- 
vi^g  at  firft  £jfp(eâed  thofc  unlook'd-for  white  veflels,  which  hc  took  notice 
of  in  the  mefiatitcry  of  a  dog,  diflcâcd  alive,  to  be  fomc  irregular  ramifi- 
cations of  nenfies  \  hc  waa  much  confirm'd  in  hig  conjefturc,  by  the  next 
dog  he  (^cnM  :  for  takins  him  at  an  inconvénient  time,  after  feeding,  the 
(kiider  veifek  he  loqkM  for,  being  deftîtute  of  chyle,  wefe  not  confpi- 
cuous;  io  that  hc  had  loft  the  benefit  of  his  firft:  lucky  obfervation,  had  not 
his  iagactty  icd  him  to  fufpeâ,  that  if  a  dog  were  plentifiilly  fed,  at  a  con- 
venîefudiftanceoftixnebeforcdifieâion,  thc  veflels,  fwell*dwith  alimentai 
juke,  would  bc  more  difcemible  :  and,  in  purfuance  of  this  conjeéhire,  he 
made  that  famous  difcovery  of  thofc  veins. 

We  may  fay,  in  the  gênerai,  that  fuch  circumftarices,  as  are  very  difficile 

to  obferve,  or  fecm  to  bc  of  no  concern  in  an  expcriment,  may  yet,  in  many 

çafes,  hâve  a  great  influence  in  the  cvent  of  it.     If  on  cither  pôle  of  a  good 

arm'd  load-ftone,  you.gendy  draw  thç  back  of  a  knife,  which  has  not  be- 

fore  rccciv*d  any  magnetic  influence;  you  may  obferve,  that  if  the  point 

of  che  blade  hâve,  in  this  motion,  pafied  from  thc  equator  of  the  ftone  to- 

wards  its  pôle,  it  will  attraâ  one  of  the  extrêmes  of  a  librated  magnetic 

needle:  but  if  you  take  another  knife,  that  has  never  been  invigorated,  and, 

upon  thc  famé  pôle  of  the  load*fl:one,  thrufl:  the  back  of  it  from  t)ience  to- 

wards  its  equator,  the  point  of  the  knife  will,  by  this  barc  différence  of 

poikion  in  the  blade,  acquire  fo  différent  a  maenetic  property,  or  polarity, 

from  that  which  was  given  to  the  former  knife,  by  the  famé  pôle  of  thc 

load-itone,  that  it  will  not  attraâ:,  but  rather  feem  to  rcpel  that  end  of  the 

magnetic  needle  which  was  attraébed  by  the  point  of  the  other  knife.     This 

imprdxiblc  expcriment  we  hâve  made,  not  only  by  pafling  flender  irons  upon 

thc  cxtremities  of  arm^d  load-ftoncs,  the  breadth  of  whofe  fl:eel-caps  may 

render  it  fomewhat  lefs  flrange  -,  but  even  by  affriftions  of  fuch  irons  upon 

the  pok  of  a  naked  terella.    But  how  far  this  furprizing  obfervation  infi- 

nuates  the  opérations  of  the  ioad-ftone,  to  be  performM  by  ftreams  of  fmall 

partidcs,  perpetually  ifliiing  out  of  one  of  its  pôles,  that,  after  wheeling 

about,  re-enter  at  thc  other,  wefliall  not  now  examine,  tho'  this  feems  pne 

of  the  mofl:  likcly  phcnomena  we  hâve  met  with,  to  hint  a  probable  mag- 

netical  hypothefis.    But  hcnce  it  plainly  appears,  how  great  an  influence  a 

circumftance,  which  none  but  a  magnetic  phîlofophcr  would  take  notice  of, 

may  haye  on  an  expcriment. 

Artificers  give  very  différent  tcmpers  to  fteel,by  holding  it  in  the  flame,  or 
heat,  for  difTerent  minutes  of  time.  I  hâve  a  graver,  faid  to  be  of  Damafco^téi^ 
whofe  temper  is  fuch,that  I  cannot  Ict  it  down  by  any  art  ;  tho'  one,  who  has 
had  thc  opportunity  of  making  more  than  ordinary  enquiry  into  matters  of  thîsf 
nature, aflures  me,  he  can  eafily  foften  this kind  of  fteel,  by  only  taking  itoff* the 
lire  at  a  certain  junâurc  of  time  ;  differing  from  that  obferv'd  in  foftriing  the 
common  gravers.  And  who  knows,  but  that  in  many  other  experiments, 
fccmingly  defpicablcand  unheededcircumftances  may  be  of  great  moment;  tho*, 
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thra'  waBt  of  particMlap  obftnlaiiatis»  mep  h«ref*  ndt  g^ecailf  tikas 
of  thcir  impojrtwce*  ,  • 

M^y  planter^  haT$s  wich.  w^Mi^ar,  obferr^d»  ehat  (orne  srâfis  of  cheny- 
tFces,  for  example»  haye  yiejîded  fhtU  the  famé  ycar  uriierein  they  wwegr^^ 
ed  i  (as  I  haye  (^fery^d  ^mf  platits  ta  bear  in  the  (aine  qaaroef  of  die  year> 
and  others  not  'tîJI  the  y  car  after  ith^îr  infiticoi;  tho^  Meithor  in  the  goodnefe 
of  the  gf afc,  Ror  in,  th^t  ^  die  ftock,  they  had  remark'd  any  dîfparky »  tè» 
whkhthi&d^ffeFeQcçcoiiklt)caicrib^(  and,  :  tinerefbf e^^  thebeorine^  ornot 
beari.ng  of  the  cien3;of  a  çhtrry^trf  e»  the  firft  yeaf  of  its  inlitîon,  is^  by  them, 
look'd  upo;i  a^  $  th^  merely  contingent.  Yet^  I  aiii  inforai'd,  tnr  tfae  trkl» 
of  more  th^A  one  of  the  $ioft  ikîlifuji  râd  exterkiicM  grafoer^  of  tWe  parts» 
t{i4t  a  m^  fl^aU  feldorn  fait  Qf  Qheorie^  frotm  tite  graft^  the  (âme  yeap  m  whkh 
the  infition  is  made,  if  he  take  car^  the  ^ft  be  of  a  gooë  kmd,  and  liay« 
b^ofibm-b\id9  g^o^  il^t  but  îif  they  were  only;  lesf-buds,  it  wiU  not  bear  \ill 
the  fécond  feaCop.  Ànd  tQ  di^cern  &ch  bu^  ai  a»c  fit  to  prodoce  bloUbai»^ 
ff  pm  fuch  as  wiU  difpkty  themfelyes  on}y  iî^  leavea,  b  no  difficuh  macter  ^ 
the  former  fort  being  more  fulU  largeç  and  round  d^ui  die  latter,  whicb  atfi> 
lie  more  flat  andclofe  to  the  graft, 

3y  t\i%VirgnU divimtHoriay^nwïy  mîoeralîAs prétend  to  difcoyer  tho  latent 

yein^  of  j^ietals.     Somp  ufe  a  forked  hazeL,  wbofe  horns  they  hokl   by  the 

ends^  OAe  in  each  hi^id  r  and  others  content  themfelves  with  a  hazel-rad  of 

the  i^me  year'a  (hoot,  which  they  bind  on  to  another  ftpeight  ftkk  of  any 

other  wopd  i  a^nd  walking  foftly  with  it  oyer  thofe  places  where  they  ftrf- 

peét  metals  to  be  concealM^  they  fay,  that,  if  they  pais  over  a  metallîne 

v^in,  th^  wand  will»  by  dipping  there,  di&oyer  ic.     And  I  know  ibme 

who  alRrm»  tltac  by  holding  metals  fuccelByely  in  that  hand  where  the  rod 

i^^  it  may  be  diicoyeii'd  what  determinate  métal  predcmiinates  in  the  ycin  ; 

for  that  whân  the  métal  wherewith  the  mine^^iefly  abounds^  is  held  in  the 

Umo  hand,  the  wand  will  manifeftly  bow  more  ftrongly,  than.  when  k  is 

I^eld  in  conjunétion  with  anv  other  metaL    What  to.  détermine,  as  to  the 

truth  of  thi^  e^çperiment,  I  know  not:  &r  jlgricolahîxùiklfj  afteralongde- 

bâta  concerning  k,  telh  us,  thar  an  honeft  metallift  will  not  ufe  this  rod  i 

and  that,  if  ho  be  fkilful,  he  may  do  wîthout  it  ;  ^^  tho'  indeed,  (s^ê  he,  it 

*^  dpes  afford  fom^  ^£h)al  fîgns  pf  ycins.**    Kircber  infbrms  us,  that,  havii^ 

exa45t}y  try'd  the.  experiment  with  metals,  he  coukli  not  Apd  ir,  in  any  mea- 

4ire,  to  fucceed:  and  we  ourfelyes,  haying  feyeral  times  made  trials  of  it  in 

x\\.t,  présence  of  the  moft  confident  affertors  of  its  tmth,  could.not  be  iatif- 

fied,  that  the  wand  did  ftand  either  to  the  metals  placed  under  k,  or  to  the 

i{>çtaUine  yeins,  when  carry'd  oyer  mines  whenœ  metalliAe  ore  was  at  that 

Yjtry  tinoe  di^ingout.    But,  on  the  other  fide,  many  eminent  authors,  and 

^en  pur  diligent  country-man  Gi^rielPlai^  afcribes  vcry  much  to  this  de- 

t^â^ng  wand  ;  and  many  perfons,  in  other  things  yery  fur  from  ci:eduloi]s, 

h?.ve,  as  eye-witneffca,  folcmnly  affcrted  the  truth  of  the  experthienc  to^ 

mp»     And  one  gentleman,  who  liyes  near  the  lead-mines  in  Samtrfetjbire^ 

Ipadiiig  me  oyer  thofe  parts  of  them  where  we  knew  there  run  metalline 

v:ein$,  OMdç.  mç  take  notice  of  the  inclination  of  the  wand  when  we  pafs'd* 
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<MF«r  a  'Tcin  of  ore  \  and  protcftcd  tbat  chc  motion  (rf  his  hand  dîd  not  ar  ail 
coiitrîbate  tô  the  inclination  of  it  \  but  chat  fometîmes,  wheh  he  held  it  very  ^ 
faft,  it  woutd  bend  fo  ftrongly,  as  to  break  in  his  hand,  Aiïd  toconvînce 
me  that  ke  believed  Iiimfelf,  he  did,  uport  the  promifes  made  him  by  his 
dipping-rod^  put  Jbimfelf  to  the  great  charge  of  digging  in  untry*d  places 
far  mines.  Among  the  mîners  themfelvcs,  I  found  Ibme  who  made  ufe  of 
this  iMnd,  and  others  that  laugh'd  at  ît.  This  I  muflr  take  notice  of,  as 
^eculiar  to  the  expérimenta  that  the  moft  knowing  patrons  of  it  confefsi, 
diat,  in  fome  mens  hands  it  will  not  fucceed:  fome  hïdden  property  în  him 
'whoufes  the  wand,  beingable,  as  they  fây,  to  overpowcr  arid  binder  its 
inclinatory  virtue.  To  which  I  muft  add,  what  a  vèry  famous  chyrhift,  who 
aiSnm  hîmfelf  to  hâve  try'd  many  ôther  thirigs  with  it,  befides  thofe  fhat  are- 
commonfy  known,  very  folemnly  profefs'd  to  me,  upon  his  own  knowledge, 
tikat,  in  the  hands  of  thofe  very  perfons  wherein  the  rod  will'  work,  diefe  are 
certain  unhicky  hours,  govera'd  by  particular  planets  and  conffellations,  du- 
ring  which,  it  wiïl  bave  ho  efFeâ:,  But  of  this  experiment  I  muflr  fay,  as  I 
do  in  ait  doubtful  cafés,  that  thofe  who  hâve  leen  it,  may  mucli  more  reîu- 
fonably  befieve  it,  thaa  thofe  whô  hâve  not, 

*Tîs  not  only  in  expcrimênts,  but  observations  alfo,  that  much  may  be  oh/ervaiions 
:^cribed  to  contingency  -,  wîtnefs  the  great  variety  in  the  number^  magnitude,  contingent,  as. 
pofition,  figure,  tâc.  of  the  parts  of  a  hûman  body,  taken  notice  of  by  anato-  'well  as  experi^ 
mical  writersj  about  which  many  èrrors  would  hâve  been  deliver*cf^  if  the  **'^''' 
frcqucncy  of  différions  had  not  enabled  men  to  dîfcern  betwîxt  thofe 
thii^  that  are  generally  and  uniformly  found  in  anatomiz*d  bodîes,  ancl 
tboiè  which  are  but  rarely  met  with.     I  was  lately  prefent  at  a  diffeftiori, 
whcrc  we  obferv'd,  that  the  interval  betwixt  two  ribs,  was,  near  the  back- 
bone,  filPd  up  with  a  thick  bony  fubftance,  whîch  feem'd  to  be  an  ex- 
panfion  of  the  ribs,  and  appear'd  not  to  hâve  grown  there  upon  occafion 
of  any  fradhire,  or  other  mifchance.     Near  the  famé  tîme,  being  at  a  pri- 
vatc  diflcfbion  of  a  large  young  body,  an  ingenious  profeflor  of  anatomy, 
there  prefent,  chancing  to  eut  à  great  ncrve,  lpy*d  in  the  fubftance  of  it  a  lîtde 
of  a  very  red  liquor  -,  but,  concludlng  it  to  be  blood,  Iprefently  fufpefted;,. 
that  ît  might  proceed  from  Ibme  fmall  unheeded  drop,  tafcen  off,  by  the 
brulhy  fubftance  of  the  nerve,    from  the  knife  wherewith  ît  was  eut. 
Wherefore,  carcfuUy  wiping  a  diffefting  knife>  I  eut  the  nerve  afunder  in 
a  différent  part,  and  found  another  very  lîttle  drop  of  pure  blood  in  the 
fubftance  of  it,  as  before.     This  I  did  again,  elfewhere^  with  like  fuccefs; 
and  fliew'd  it  to  the  by-ftanders,  who  were  furpriz'd  to  fee  a  blood- veffcl 
in  thé  body  of  a  nerve.     This  I  the  lefs  admir*d,  becaufe  Ihave,  in  the 
retîna  of  an  oxe*s  eye  or  two,  obferv*d'littlê  turgent  veins,  njanifeftîy  fuU  of 
blood. 

We  farther  obferv'd,    în  the  famé  body  whcre  we  took-  notice  of  dip 
irregular  conjundlbn  of  two  ribs,  that  the  lungs,  which  were  very  found^ 
Ëad  a  fupernumerary  tobe  on  one  fîde,  which  differ'd'fo  lîttle  from  the  " 
cthers,  that  we  dîdnot,  *till  wè  had  difplày*dithe  whole,  take  notice  of  xi. 
And  I  remcmber,,  lA  another  diffcftîon,  the  Itings,  which  otherwifc  àp- 

pcar'd. 
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pear'd  found,  feeming,  in  feveral  places,  to  be  faftenM  to  the  ribs;  two  in- 
genious  anatomifb  pre&nt,  affirm'd,  the  one,  that  he  had  never  feen  any 
lungs,  unlefs  exceflively  morbid,  adhering  to  the  thorax  ;  and  the  othcr, 
that  he  had  fcarce  ever  open*d  a  difeafed  body,  wherein  the  lungs  did  not 
thus  adhère. 

Many  eminent  authors  déclare,  they  hâve  feldom  failM  to  find  the  token 
of  virgînîty  among  feveral  females  of  their  difleâ^ing  ;  whitft  many  other 
very  eminent  and  expcrienced  artifts  percmptorily  profcfs,  they  hâve  feldom 
or  ncver  found  it  in  perfons  of  the  moft  undoubted  chaftitv  :  and  certainly 
it  îs  very  ftrange,  that,  about  a  matter  which  feems  Ib  eauly  determin2^Ie 
by  fenfe,  accurate  and  fober  men  fhould  fo  widely  difagree, 

Tho*  Dr.  Harvey^  and  Dr.  Highmore^  both  infift  on  the  production  and 
changes  obfervable  in  hens  eggs,  as  the  patterns  whereto  the  génération  of 
other  animais  may  be  referr*d:  yet,  in  the  progrcfs  of  nature  in  the  formation 
of  a  chick,  we  hâve  often  obferv'd  confiderable  variations,  in  point  of  timc, 
and  other  circumftances,  from  what  they  delivcr.  And  tliis  diverfity  nuy 
cafily  proceed  from  the  différent  conftitiitions  of  hens,  their  diffcring  affiduîty 
in  fitting  on  their  eggs,  the  différent  qualifications  of  the  eggs  themfclves, 
and  feveral  other  particulars  of  the  Jike  nature.  And  taking  notice  of  this 
to  Dr.  Higbmore^  he  readîly  acknowledg'd,  that  he  himfelf  had,  likewife,  ob- 
ferv*d  feveral  circumftances  in  eggs,  whilft  they  were  hatching,  which  va- 
ried  from  thofe  fct  down  in  his  book  ;  tho*  he  had  thcre  accurately  ex- 
prefs'd  the  changes  hç  difcern'd  in  thofe  eggs,  which,  at  that  time,  afTorded 
him  his  obfervations.  And,  indeed,  thcre  are  certain  things  of  fuch  a  na- 
ture, that  the  accuracy  of  fcarce  any  fingle  man,  rn  making  an  oblèrvatîon 
about  them,  can  fecure  him  from  appearing  unflcilful,  or  unfaithfiil  in  it, 
unlefs  thofe  who  (hall  afterwards  examine  the  thing,  ihew  more  than  ordi- 
nary  equity  and  fagacîty. 

He  who  lîrft  affirm'd,  that  a  needle  învigorated  by  a  load-ftone,  conftantly 
tum^d  its  extrêmes  to  the  oppofîtc  pôles  of  the  carth,  could  fcarce  fufpcd 
himfelf  of  having  deliver*d  any  thing  which  he  had  not  carefuUy  try*d  : 
yet  which  of  thofe  two  excellent  pilots,  Oviido  and  Cabota  firft  in  Americs 
x:ompar*d  the  meridian  line,  afForded  by  magnetical^ncedles,  with  one  ma- 
thematically  drawn,  and  thereby  obferv'd  the  variation  of  tlie  needle,  or 
its  declination  from  the  true  meridian,  might  eafily  conclude  our  former 
obferver  miftaken.  And  this  fécond  obfervation  might  appear  to  havc  been 
as  carclefly  made  to  an  hundred  other  obfervers,  if  navi^tion  had  not 
made  it  appear,  that  the  declination  of  the  needle  is  far  from  being  the 
famé  in  ail  places  :  for  tho*  Cardan  affirms  the  load-ftone  to  décline  as  many 
degrees,  as  the  pole-ftar  is  diftant  from  the  pôle  of  the  world  ;  yet  conunon 
expérience  fufficiently  manifefts  the  falfity  of  that  aflertion.  For  about  the 
iQands  of  the  Azotes^  elpecially  that  of  Corvo^  ovcr  which  the  firft  merî- 
distn  is  fuppofed  to  pafs,  the  magnetic  needle  hath  been  obfcrv'd  to  refpeft 
the  pôles,  without  any  fenfible  declination  from  them  ;  but,  in  other  places, 
it  varies  fbmetimes  eaftward,  fometimes  weftward,  more  or  lefs  ;  fo  that 
ourventurous  countryman,  Captain  James^  obferv'dit,  in  63  degrees,  north 
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btituck,  to  be  no  lefs  thah  27^  48  ^     And  a  late  learned  mathematical 
writcr  makes  the  declination»  at  Davis^s  ftreights,  to  amount  to  what  is^ 
almaft  incrcdible,  50"".     Nay,  this  defleâion  of  the  needie,  fometimes  to 
ooe  6de  of  the  meridian,  fometimes  to  the  other,  happens  with  fo  much 
irregularityy  that  both  Kircbery  and  other  magnetical^wrkers,  almoftdefpair 
of  redudng  the  obfervations  of  this  kind  to  any  gênerai  hypothefis.     And 
agreaclkilor  aflur'd  me^  that  near  the  coaft  of  Greenland^  he  found  the 
variation  of  the  compafs  to  be  22"".  and  not  very  long  after  to  be  fcarce  any 
at  alU  which  ftrange  altération  he  knew  not  what  to  make  of.     And  per- 
faaps  very  few,  even  of  the  exaâeft  of  thefe  obfervations,  made  an  âge  fince, 
vroold  now  appear  accurate  to  thofe  who  (hould  examine  them  in  the  very 
finie  places,  and  the  very  famé  inanner,  wherein  they  were  formerly  made. 
So  that  the  moft  diligent  of  thofe  obfervers  would  appear  négligent  to  us, 
if  the  iâgacity  of  fome  of  their  fucceflbrs  had  not  prompted  them  to  fufpeét, 
that  even  upon  the  famé  fpot,  the  needle's  variation  may  vary.     And  hav- 
îng,  not  k>ng  fînce,  in^uired  of  an  excellent  Englijb  mathematician,  what 
he  had  obferved  concernmg  this  altération  of  the  needTe's  variation  ;  he  told 
ne,  that  by  comparing  of  ancient  obfervations  with  thofe  made  by  him- 
fclfy  and  other  accurate  mathematicians  at  Londonj  he  had  found  the  dedl- 
nation  conftantly  to  decreafe  ;  and,  as  he  conjeâured,  12  or  13  minutes  in 
a  year  *•     And  ît  wiU  be  yet  more  difficult  to  fet  down  any  obfervation  of 
this  nature,  which  fhall  appear  exa£t  to  pofterity,  if  that  ftrange  thing  be 
trac,  which  was  related  to  Kircbety  by  a  friend  of  his,  who  afHrms  himfelf 
to  haye  obferv'd  a  notable  change  of  the  needle's  variation,  at  NapUs^  after  . 
a  great  fiery  éruption  of  the  neighbouring  mountain  Vefuvius\  which  al- 
tération he  rationally  fufpeéts  to  hâve  proceeded  from  the  very  great  change 
made  in  the  adjacent  fubterraneal  parts,  by  that  great  confiscation.    And,  it 
fixms,  the  famé  obfervation  has  b^n  elfewhere  made  by  mathematicians.  For 
Fottnùer  tells  us,  that,  fînce  the  great  bumings  of  Vefuviusy  the  dedina* 
doo  has  notably  chang'd  in  the  kingdom  of  Naples.    And  the  famé  author 
làys,  there  are  perfons,  who  hâve  obferv'd,  that  the  famé  needle,  whick 
dcclinM  5''.  upon  the  furface  of  the  earth,  being  carryM  down  very  low^ 
ioto  certain  caves,  declined  quite  otherwife;    tho%    pofllibly,    thote  who 
made  the  obfervation,  might  be  miftaken,  without  fufpeâing  it  themfelves^ 
For  I  ihould  fcarce  hâve  im^ned,  unlefs  my  own  particular  obfervation  had 
informa  me,  in  how  great  a  variety  of  ftones  and  other  foflUs,  the  ore  of  iron 
nay  lurk  diiguifèd  :  10  that  'tis  no  way  incredible,  that  chymifts  themfèlveSy 
and,  much  more,  that  mathematicians,  and  others,  not  being  aware  of  this 
particular,  may  prefume,  becaufe  they  faw  not  any  minerais,  Tike  the  vulgar 


*  Dr.  Hattij^  from  confidering  the  diflêrent 
tariatioii  of  the  needle,  in  diflferent  parts  of  the 
(erraqoeoas  globe,has  advanced  a  verjr  inffenious 
hypodiefis  to  foîfe  the  phenomcna  of  it»  oy  fup- 
pofing  that  the  whole  earth  is  me  ^rreàt  magnet, 


tion,  two  near  each  pôle  of  the  equator;.  and 
that  in  the  parts  of  the  wotkl  near  any  one  of 
thefe  magnedc  pôles,  the-  needle  is  goveniH 
thereby  ;  the  neareft  to  the  pôle  bdng  always- 
it  over  the  more  xemote.-  Za  Philof. 


bvring  feor  magnetic  pôles,  or  pomts  of  attrac- 1  Tranf.  N^.  148.  p.  ao8. 
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iron  ore,  in  the  dçep  caves  above-mentionM,  dut  there  îs  nodiing  rf  thaC 

métal  there  -,  when,  indeed,  there  may  be  enough  to  occaûon  that  deflexioft 

of  the  needle,  which»  efpeciajjy  if  it  be  ftrongly  excked,  may  bc  oftcn 

drawn  aûde  by  iron,  ôr  other  magnetic  bodies»  at  a  greater  diftance»  than 

tjiafe,  who  havenottry'd,  wouldfufpeâL     Andthismay,  pcrhaps»  bcthe 

fçafon,  why,  in  the  litde  idand  of  llva^  wpon  tbc  coaft  of  Iiafyy  whcce  thcy 

digi^iron,  and  plenty  of  load-ftonea,  Qfwhich»  l  bave  fecn  in  TufiMycfz 

pFOfligîous  bigneè -,  there  ia^  in  the  neighbouring  places»  fuch  ji  ftrange  dîf* 

parity  of  the  needle*s  variatioD,  as  curiouis  mcn  hâve  recorded.    But  mag- 

netical  and  anatomical  obfervations,  are  not  the  only  ones-,  which  are  fub» 

jeft  to  difagrçe,  without  thç  négligence  of  thofe  who  maké  theni; 

.1  forbear  to  infift  on  jtnedicmid  expcriments  and  obfervatioas,  becuiic 

they  ftre  fo  nunwrous,  and  univerfally  fubjeék  to  fuch  uncertaintics,  that  h 

vrould  be  tedious.     It  isi»  indeed,  much  more  dtfficult,  than  men  can  ima* 

gine,  to  make  an  accurate  experiment  in  phyfic;  for  often,  theiàmcdifeafe 

proceeding,  in  feveral  perlons,  from  quite  différent  caufes,  will  be  ioereas'd 

inione»  by  the  (kme  remedy  which  hu  cured  it  in  another.     And  not  only 

the  conftitutbns  of  patients  tnay  as  much  alter  the  eSc&s  of  remédies,  as 

the  caufes  of  difeafes  ;   but  even  in  the  famé  patient,  and  in  the  fansc  dif- 

eafe,  the  fingle  circumftance  of  time,  may  hâve  almoft  as  great  an  opération 

upon  the  fuccefs  of  a  medicine,  as  cither  of  the  two  former  partlcuhn* 

But,  befides  the  gênerai  uncertainty,  to  which  moft  remédies  are  fubjeft, 

there  are  fome  few  that  fcem  obnoxious  .to  contingencies  of  a  peculiar  iia- 

.cure.  Suchisthefympatheticpowder^  of  which,  not  only  manyphyficians, 

and  other  fober  perfons,   hâve  affured  me,    they  had  fuccefsfuUy  mads 

trial  ;  but  I  hâve  thought  myfelf  an  eye-witnefs  of  its  opération  :  and  yet 

not  only  many  hâve  fcNind  it  fkil  their  expeâation  ;  but  trying  fome  of  ogr 

own  preparing,  upon  myfelf,  I  found  it  meffeâual,  and  unable  to  ftop  {6 

much  as  a  bleeding  at  thft  nofe  ;  yet  upon  application  of  it,  a  litde  bcfere, 

we  hadfeen  fuch  a  bleeding,  tho'  violent,  luddenly  ftopM,  in  a  perfon,  wha 

was  fe  far  from  contrHmting,  by  his  imagination,  tp  the  effeâ  of  the  pow* 

der,  that  he  derided  thofe  whom  he  faw  apply  it  to  fome  drops  of  his  blood. 

That  therefore,  the  fympathetic  powder,  suid  the  weapon-falve,  are  never 

of  any  efficacy  at  ail,  I  dure  not  affirm  ;  but  that  they  oonftandy  perforai 

what  is  promis'd  of  them,  I  muft  Icave  others  to  belicve.     Pioney<*root  bas 

iaecn.  much  commended,  both  by  antient  and  modem  phyiicians,  as  an  amu- 

ict  againft  the  faiiing^ficknels  :  yet  has  it,  by  many,  been  found  ineflSè^oal. 

I  hâve  been  apt  to  fufpeâ,  that  its  inefficacy  might  poflibiy  proc^ed  from 

having  been  unfeafonably  gather*d  ;  fmd,  when  I  waslaft  în  tha  weftof  7r/r 

land^  acquainting  the  moft  eminent  Galenift  there  with  my  coixje^rç,  he 

confirm'd  me  in  it,  by  afluring  me,  that  he  had  often  tryM  that  root,  un-^ 

feafonably  gather'd,  without  fqccefs  :  but  having  lately  gatber'd  it  upder  m 

prmer  oonftellation,  as  they  fpeak,  which  is,  when  the  deereafing  moon 

paflfcs  undcr  Aries\  and  ty*d  it,  being  firft  (lit,  about  the  ncck  and  arms  of 

his  patients  ;  he  had  cured  more  than  one,  whom  he  named  to  me,  of  the 

epilepfy.    Agrceably  hereto»  I  find,  that  a  famous  phyfician  of  Grenohle^ 
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Moofieur  des  Grands  Prez'^  inthe  laft  of  his  obfervatiqps,  communîcatcd  ta 
thc  famous  River  tus  j  folemnly  profefles,  hc  had,  fcveral  rimes,  frecd  his  pa* 
nents  from  the  falling  fîcknefs,  by  the  fîngle  outward  application  of  piony- 
roocsy  colledtedând  apply'd,  as  above  mentîon*d.  But,  tho*  he  thence  în- 
fers  thc  ufeiulneis  of  obferving  the  ftars  in  the  praftice  of  phyfîc  ;  yet,  beforef 
much  ftrds  be  laid  on  fuch  improbable  notions,  as  are  the  moft  of  thofe  of 
judiciary  aftrologprs,  the  influence  ofconftellationsuponfimples,  ought,  by 
rigprous  and  compétent  experiments,  to  be  better  made  out,  thanit  hitherto' 
has  bccn. 

But  to  leavc  contingent  médicinal  observations  ;    I  hâve  obferv'd;   even 
matbeziutical  writers,  to  deliver  fuch  obfervations,  as  do  not  regularly  hold 
truc.     For  tho*  they  claim  it,  as  their  privilège,  and  glôry  to  affirm  nothing, 
but  what  they  prove  by  demônflration  ;  and  tho'  they  are  ufually  more  at- 
tentive and  exaft,  than  moft  othèr  men,  in  màking  philofophical  obferva- 
tions ;  yet  thc  cërtainty  and  accuracy  of  what  they  deliver,    muft  be  re- 
ftrain'd  to  thofe  purely  mathemàtîcàl  ftudies,    arithmetic  and  geometry  \ 
'where  quantîty  is  abftraftedly  confider'd  :    for  we  are  not.  to  expeét  thc 
iaxne  accuracy^  when  they  deliver  obfervations  of  fuch  things,  wherein  mat- 
tcr,  and  its  properties,  muft  be  confider*d.     And,  much  lefs  fliotfd  this  be 
cxpeâed,  when  they  deliver  obfervations  made  by  the  help  of  material  in- 
ftruments,  fram*d  by  the  hands  and  tools  ôf  men.     Many  modèrn  aftrono- 
mers  havc  wrîtten  of  the  Maculée  and  Faculté  of  the  fun,  fo,  as  to  perlxiadc 
theÎT  rcaders,  that  fome  of  them  are  almoft  conftantly  to  bc  fècri  ;    and  I 
am  willing  to  thinlc,  that  it  was  their  having  fo  often  met  with  fuch  pheno^ 
mena  in  the  fun,  that  made  thenî  write  as  they  did  ;    yet,   when  I  firft  ap- 
ply'd myfclf  to  the  contemplation  of  thefe  lite  difcoveries,  tho'  I  ' wànted 
neithcr  jgood  telefcopes,  nor  a  dark  rôom,   to  bring  the  image  of  the  fun 
into  ;  it  was  not  till  after  a  great  while,  and  a  multitude  of  fruitlefs  ob- 
fervations,   niadc  at  feveral  times,  that  I  could  detèft  any  of  thefe  fpots, 
which  hâve,    during  many  mohths,    appear'd  fo  much  feldomer  than,    it 
feems,  they  dîdbefore,   that  I  remèmber   a  moft  îngenious  profefTor  of 
aftrônomyj  excellently  well  fiirnifh'd  with  dioptricar  glafles,    about  that 
time  complain'd  to  me,  that  for  à  very  long  whilé  he  had  been  unable  to  fcc 
them.     And  as  for  the  FacuU^  'that  are  written  of  as  fuch  ordinary  phe- 
nomena,  I  muft  profefs  that  a' multitude  of  obfervations,  made  with  good 
telefcopes^    at  feveral  placés  ànd' times,   whîift  the  lun*  was  fpotted,    has 
fcarce  given  mé  to  Icé,  above  once,  the  expefted  brigKtnefTes.   '  ^ 

And,  as  the  nature  of  thé  material  objeft,  rêgafded  By  the  mcfthematî- 
clan,  niay  thus  deceive  the  expcdatîohs,  grounded  on  what  he  dêlivers  ; 
fo,  thé  like  may  happen,  frôm  the  imperfcdion  of  the  inftruments  employ*d 
in  the  fenfible  obfervations,  'whereon  the  mix'd  mathematics  dépend.  This 
is  manifeft  in  the  diÉiçreeing  computatîons,  that  famous  writers  hâve  given 
us  of  thc  circumference  of  the  térreftrial  globe  -,  of  the  dîftancc,  and  mag- 
nitude,' of  the  fixed  ftars,  and  fbmc  of  the  planets  ';'  riày,  and  of  the  heîght 
.of mounrains  :  which  difagreemènt,  as  it  mày  often  proceed  from  the  dif- 
férent '  inéthod,  and  unequal  ikill  of  the  feveral  obfervers -,  fô  in  many 
YoL.  L     •       ^'"' ■         B  b   •     '  '      •    '  cafés. 
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cafés,  it  may  be  impifted^  to  the  greater  or  lefs  exaânefs,  and  oianageable- 
neis  of  thc  inftrumcnts  employ'd.  The  grcat  Tycbo  Brabe^  who,  befidtr  his 
time  and  induftry,  has  beftow^d  vaft  fums  on  allronomicaJ  inftrumentSy  de- 
icrvcs  to  bc  heard  on  this  occafion.  *'  A  fmall  crror,"  fays  hc,  *«  may  bc  cafily 
^'  committed,  even  with  the  larger  ^inftruments  \  and  if  the  fituation  znâr 
^^  manner  of  ufing  them  be  not  wonderflilly  exaét,  abominable  miftakes  vill 
•*  be  made.  Befides  ail  this,  the  inftruments  themfelves,  wîU,  by  ufe  and 
*'  time,  degenerate  :  for,  unleis  they  bc  exquifitely  nude  of  folid  métal,  they 
^^  will  (lifFer  changes  from  the  air  ;  and,  unlefs  they  are  larae,  the  dirons 
*^  thereon  cannot  be fufficiendy exaâ.  Butin  thisc^etoo,  tbeir  weight anci 
"  bulk  are  detrimental  ;  fo  that  hence  they  eafily  décline  from  thc  proper 
*'  plane,  or  pofition,  and  grow  unnunaeeable.  And  thercforc,  greater  prc- 
^^  tcAion  is  required  in  aftronomical  inftruments,  andgreater  ikiff  to  manage 
*'  thera,  than  has  been  hitherto  generally  takcn  notice  of.  This  wc  bve 
*•  found  by  long  praâice  and  expérience,  and  wîth  no  fmall  coft  and  labour/' 

And  as  for  the  obfervations  made  at  fca,  F^«r»iV  advertifes  us,  thatupoft 
tryal  of  many  inftruments,    both  at  fca  and  a-fhorc,   no  aftronomer  in  the 
world,   can  be  fure  to  make  his  obfcrvation  at  fca,  within  tcn  minutes  of 
the  precife  truth.     And,  indeed,  the  obfervations  of  fkilflil  mathematiclans 
may  difagree  fo  much,  whcn  they  prétend  to  gîve  us  thc  dcterminatc  mea- 
furcs  of  things,  that,    of  tbree  vcry  emînent  modems,  who  havc  takcn  upon 
them  to  détermine,  from  experiments,  the  proportion  bctwixt  air  and  water, 
the  one  makes  not  the  weight  of  the  latter  to  exceed  that  of  the  former  a- 
bove  1 50  timcs  ;    whilft  the  other  rcckons  water  to  bc  betwcen   tj  or  14 
hundrcd  timcs,  andthethîrd,  nolefethan  i  0000  timcs,  the  heavicr:  notto 
mention  a  Lite  famous  writer  or  two,   who  hâve  thought  water,    in  compa- 
■  rifon  of  the  aîr,  vaftly  under-reckonM,  even  by  this  laft  cftimatc.    And, 
we  hâve  made  an  expcrîment,  relatingto  this  fubjeâ,  which,  tho*  repcatcd 
ib\'tîrAl  times  in  an  hour,  yçt  we  faiPd  twice  as  often  as  we  fucceeded  in  that 
timc,  without  being  able  to  know  how  the  ching  would  prove  bcforc-hand, 
wit!iîn  fome  pounds  weight. 

Hc:nce,  then  ix  appears,  that  thofe  experiments  jQiould  be  feveral  rimes  vcrf 
careFulTy  try' J,  upon  which  wc  mean  to  raife  confiderablc  fuperftruûurcs, 
cithcr  chcorctical  or  praétical  -,  and  that  it  js  uhfirfc  to  rely  on  fingle  cxpcn- 
ments,  efpecially  when  minerais  are  concernM  :  for  many,  to  theircoft,  navc 
found  ^  th  it  what  they  at  firft  look'J  upon  as  a  happy  minerai  cxpcriment, 
has  piovM,  in  the  iilue^  the  moft  unfortunatc. 

And  this  difcourfc  may,  alfo,  ferve  as  a  kind  of  apology  for  fober  cxpcri- 
mencal  writers,  in  cafc,  wc  fhould  not  aîways,  upon  tryal,  find  thc  expe- 
riments and  obf::rvations  they  dcliver,  anlwcr  our  expeâations.  And,  w- 
xiecd,  it  woidd  prove  a  great  difcouragcment  to  wary  and  confidcratc 
natundifts,  from  enriching  the  worlJ  with  iheîr  obfervations,  iftheyfhoiud 
find,  that  thcir  faithfulncfs,  in  fctting  down  what  they  obferv'd,  »  «^ 
able  to  prorcdt  them  from  the  imputation  of  faUhood  \  but  that  by  puoliln- 
i'ig  any  thing  for  tlic  good  of  cthers,  they  muft  txpofe  thcir  rcjpuution  to 
ail  thc  unceriaintîcs  whercto  tiicir  experimCâits  uàay  prove  obnoxious.      ^ 
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tnie,  îndced,  if  a  writer  be  fabulous,  or  a  pl^aiy,  and  delivers  things^  con- 
fidently,  from  heariky  ;  and  hîs  cxperimcnts,  upon  trial,  fuccced  not  ;  wc 
may  bc  allow*d  to  afcribe  thcîr  unfuccdsfulnefs  rather  to  him,  than  to  our- 
fclycs^  or  chance.  But  if  an  author,  ufiially  known  to  deliver  thîngs  upon 
Jiis  own  knowledge,  and  who  (hcws  himfelf  carcfiil  not  to  bc  deceiv'd,  and 
unwilling  to  dcccive  his  readers,  Ihall  dclivcr  any  thing,  as  havîng  try*d,  or 
fcen  it,  whîch,  yct,  agrées  not  with  our  experiments  ;  •tis  a  pièce  or  equity 
to  thînk^  unleé  we  hâve  fbme  manifeft  reafon  to  the  contrary,  that  he  fct 
down  his  expérimenta  or  obfèrvation,  as  he  made  it  ^  tho%  for  fome  latent 
reafon<»  it  does  not  conftantly  hold  true. 

Finding  the  Lord  Verulam  to  deliver,  that  fpîrit  of  wîne  wîll  fwîm  apon 
oil  of  ahnonds,  we  immediately  made  trial  of  it  ;  but,  feveral  tîmes,  found 
the  oil  to  Iwim  upon  the  fpirît.     Our  tendernefs,  however,  for  the  réputa- 
tion of  fb  great  and  candid  a  philofopher,  made  us  think,  that,  poflibly,  he 
might  hâve  ufed  fpirit  of  winc  more  pure  than  ordinary  ;  and,  therefore> 
having  provided  fome  that  was  well  reétified,  the  oil  readily  funk  therein, 
and  lay  quiedy  at  the  bottom.    Thus,  alfo,  the  learned  Dr.  Brown  deda- 
ring,  that  Aquafortis  will  quickly  coagulate  common  oil,  we  put  fome  of 
thote  liquors  togfther,  and  let  thcm  ftand,  for  a  confîderable  fpace  of  time, 
in  an  open  veflel^  without  finding  any  fuch  change  in  the  oil  :  but,  being 
unwilling,  that  fo  candid  and  iaithiul  a  naturalift  fhould  fufFer  in  hb 
charaâer,  we,  again,  made  the  trial  with  frefh  oit  and  Aquafortis  y  in  a 
long-neck*d  ^dal,    left  open  at  the  top  ;   which  we  Jcept  both  in  a  cool 
place,  and  afttrwards,  in  a  digeflring  furnace:   yet,    after  fbme  weeks, 
we  found  no  other  altération  in  the  oil,   than   diat  it    had   aojuir'd  a 
high  and  lovely  tinâure.     But,  at  length,   fufpeAing  our  materials,  we 
chang^d  them  ;  and,  repeating  the  experiment,  found,  after  fome  hours, 
the  oil  coagulated  into  the  form  of  a  whitilh  butter.     And,  perhaps,  I 
may  myfelf,  on  fome  occafions,  ftand  in  need  of  the  like  equity  t  hâve 
been  careful  to  Ihcw  towards  others.     A  very  fkilfol  chymift,  by  keeping 
fait  in  a  véhément  fire,  for  feveral  days  and  nights  together,  and  freeing 
the  eztraâed  liquor  fo  carefully,  both  from  its  phlegm  and  terreftrial  fèces, 
prepar"d  a  fpîrit  from  it-,  wherewith,   I  muft  freely  confefs  I  diffolv'd 
crudc  gold:  tho*  I  could  not  find,  that  the  folutions  I  made  of  that  métal 
werc  rcd,  but,  rather,  of  a  yellow,  or  golden  colour,  much  like  thofe  ob- 
tain'd  by  Aqua  régis.    But,   neither  this  artift,  nor  I,  hâve  been  ahte  to 
make  another  fpirit  of  fait,  capable  of  diftblving  gold,  notwithftanding  ail 
the  induftry  we  havc  employ'd  about  it:  which  maJces  me  refer  thîs  to  con- 
tingent experiments  *,  unlcfs  the  profperous  event  of  our  former  trial  may 
be  afcrib'd  to  the  quality  of  the  fiJt  cliftîlPd,  which  was  brought  from  the 
iiland  of  Mi^o  \  where  the  fcorching  fun  makes,  out  of  the  fea-water,   a 
fait,  that  is  accounted  much  ftronoer,  and  more  fpirituous,  than  that  of 
France^  and  other  more  temperate  aimâtes.     I  once,  alfo,  inftantly  chansed 
x\ic  colour  of  common  oil,  n-om  a  pale  yellow,  to  a  deep  rcd,  with  a  rcv 
drops  of  a  lic^uor,  that  was  almoft  colourlefs.    But  this  experiment  wc 
haye^  lèverai  times,  ia  vain,  attempted  to  make  again.    And,  therefore> 
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^en  I  am  fatisfied  of  the  abilities  and  circumfpeftion  of  a  wfitcr,  în  dc- 
livering  a  mattcr  of  faft,  upon  his  own  knowledge,  I  do  not,  prefendy,  rc- 
jeél  his  obfervation,  as  untrue,  when  it  feems  to  be  contradidtcd  by  a  more 
undoubted  obfervation,  or  to  contradidt  a  reccivM  and  plaufîblc  hypothcfis 
or  tradition  :  but,  rather  try  .if,  by  a  proper  diftinaion,  or  limitation,  I 
can  reconcîle  them  i  unlefs  there  appears  fome  caufe,  that  might  lead  him 
to  miftake  :  for  there  fometimes  happen  irregularities,  contrary  totheufual 
courfe  of  things;  as  is  évident  in  monfters-,  fometimes,  the  reccîv*d  hypo- 
thefis  will  not  hold  fo  univerfally  as  men  prefume  ;  and  fometimes,  too, 
the  contradiûion  betwixt  the  oblervations  may  be  only  imaginary,  and  fo 
they  rtiay  both  be  true. 

That  fpiders  are  harmlefs  in  Ireland^  is  a  known  thing  in  that  country  ; 
yet  I  dare  not  deny  what  the  learned  Scaliger^  fomewhere,  affirms,  that  in 
Gafccny^  their  venom  is  fo  perniçious,  that  they,  fometimes,  poifon  thofc 
who  tread  upon  them,  thro'  the  very  foies  of  their  fhoes.  And,  evcnhcre 
in  England^  fome  fpiders  are  venomous,  without  biting. 

It  is  generally  taken  for  granted,  tlmt,  under  the  lame  meridian,  the 
fnagnetic  needle  keeps,  every  where,  the  famé  variation  ;  whcnce  many  pcr- 
foîis,  upon  reâding  the  relations  of  the  Hollanden^  how,  under  the  meridian, 
that  paffes  by  the  ifland  of  Corvoy  where  the  needle  points  dircâly  to 
the  pôles,  and  which  i?,  therefore,  ufually  reckon^d  the  firft  meridian,  they 
foundi  at  about  46"^  of  northern  latitude,  a  declînation  of  about  7  or  8°: 
and,  again,  at  about  55^  of  latitude,  a  far  greater  number  ;  and  alfo,  un- 
der the  2oth  parallel  of  fouth^rn  latitude,  in  the  famé  meridian  ofthcJzûrtSy 
10  or  II  "*  of  declînation  ;  many  perfons,  I  fay,  if  they  fliould  meet  with 
thefe  particulars,  might  fuppofe  the  Dulcb  to  Imvè  been  very  bad  obfcrvcrs, 
becaufe  fuch  observations  a^ree  not  with  the  theory  of  the  needle^s  dcdi- 
nation  :  yet,  if  we  compare  them  with  others  of  the  lîkc  nature,  madc  by 
good  navigàtors,  apd  fkilful  men,  along  other  meridians  5  we  may  find  caufe, 
rather  to  reftify  the  gênerai  opinion,  than  rejeft  the  DuUb  obfervations,  for 
their  difagreeing  with  it.  The  jefuit,  Jules  AleniSy  (whom  Foumier  txtoh 
for  the  moft  accurâte  obfervfer  of  the  variation,)  failing  to  Cbina^  wrircs 
thus.  "' You  muft,**  fa^s  he,  **  take  notice  of  one  thing  very  confidcrabkî 
**  namely,  that  the  farther  you  go  from  the  equator,  in  the  famé  meridian, 
**  the  greater  you  will  find  the  magnetîcal  variation.** 

To  cohclude,  tho*,  in  the  weftern  parts,  it  has  been  obferv*d,  that,  ge- 
nerally, the  infide  of  trces  is  harder  than  the  outward  part  -,  yet,  Fourni^> 
who  Was  very  well  vers'd  in  the  fubjeft,  treating  of  the  building  of  IhiJ»» 
cives  ft  us,  for  à  very  important  remark,  that  they  havc  obferv*a,  ^tM^^ 
/cilles ^^  and  ail. along  the  Levant  Ihores,  the.wood,  next  the  bark,  to  bc 
ftronger,  than  the  ïieari  t  of  the  tree. 

But  thefe  things  Ihould  not  cïifcourage  us  from  the  vîgorous  profecujKW 
of  obr  înquiries  into  nature  ;  nothing  we  hâve  faîd,  can  be  intcrpre^cd  «> 
intîtnate  more,  than  a  great  caution,  in  obferving  and  relying  on  ^^K 
ipents.  1rhe  phyfician  doés  not  renounce  his  prpfeflîon,  becaufe  many  o' 
his  patients  arc  not  cured  by  îxis  oiedicines  \  ûor  the  huibandoian  ii>^^^ 
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Viis  plough,  though,  fometimcs,  an  unfeafonable  ftorm,  or  flood,  deftroys 

his  harveft;  becaufe  they  both  fucceed  oftner  than  they  fail  :  fo  neither 

/houid  we,  by  the  contingencies  incident  to  experiments,  bc  deterr^d  from 

making  them  \  becaufe  many  are  fcarcc  ever  obnoxious  to  cafualties  :  and 

cven  among  thofe,  whofe  event  is  not  fo  certain,  we  may,  probably,  makc 

an  erperiment,  very  often,  without  meeting  with  any  unlutky  accident  : 

and  furc  the  profperous  fuccefs  of  many  experiments,  will  well  reward  thc 

pains  employ'd  on  a  few  fuccefslefs  attempts.     And  hère  too,  it  not  unfrc- 

quently  happens,  that,  even  when  wc  obtain  not  what  we  feek,  we  find 

fomething  as  valuable.     Thus  mcrchants  quit  not  their  profeffioa,  becaufe 

tiiey,  now  and  then,  lofe  a  veflel  ;   or,  frequently,  hâve  their  ftiips  forc*d 

into  différent  ports,  from  thofe  they  are  bound  for.     And  as  the  American 

navigators,    cmploy'd    by   the  European  merchants,  hâve,  fometimes,  by 

ftorms,  been  forcM  from  their  intended  courfe,  and  driven  upon  unknown 

coafts,  and  made  difcoveries  of  new  régions,  much  more  advantageous  to 

them,  than  the  faireft  winds,  or  moft  fettled  weather  j  fo,  in  philofophical 

trials,  thofe  iinexpeâed  accidents,  that  defcat  our  endeavours,   fometimes 

caft  us  upon  new  difcoveries,  of  much  greater  advantagc  than  thc  defir*d 

iiicccis  would  hâve  proved. 
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U^  7  VE  R  SJ  L  mechanicsy  orphjjtcs  ingeneral  ;  whicb^  in  theirfuîl  la- 
titude^ includevéatever  is  knowabk  oftbe  univerfey  andits  parts -^  as 
tbey  cannot  he  learnt^  or  taught  aï  once^  havs,  of  necejfity^  been  refolv'd 
iniofeveral  diftinS  hrancbes.  Many  ofthefe  brancbes  bave  bad particular  names 
effi^d  tbem  ;  asj  geograpby^  afironvmy^  opticSj  chymiftry^  mediciney  Sec.  But 
tbat  fartofnaturalknowledgey  wbicbfalls  direSflyunder  naneoftbefe  grandbeads^ 
feems^in  amore  rejirain*d fenfe^  to  he  caWdpbilofophyy  orpbyjics.  T^bis^  bawever^ 
iiaUtrie  part  of  univer/alpbilofopby\  andappears  capable  o/affordingnew  hr an- 
ches ofjctenety  ^ortbyrf particular  names  ;  or  ofbeingjoitfdtofofne  oftbe  otbers  ; 
as  tbeaftrùnomy  of  cornets  bas^  oflatejbeen  added  to  tbat  oftbe  planets.  And^  even^ 
theconfiderationofafingleproduSlion  of  nature  ^  or  averyfeivproperties  offome  bo- 
dieSy  maygive  rife  to  anew  brancb ofknowledge.  Tbus^  the  load-ftone  bas  intro- 
iucedmagnetics  \  and  tbe  reftexrbilityy  and  refrangibility  of  tbefun^s  raysy  tbe 
doSrm  cfligbt  and  colours. 

As  ntw  propertiesy  tberefore^  corne  to  be  difcover^d  in  bodiesj  univerfal  me-* 
thèmes  mil  be  enlargedj  and  increnfe  in  tbe  number  ofits  parts  -,  ////  at  length 
it  becomes  complète. 

Henceit  isy  tbatfo  confideràble  a  part  of  Mr.  BoyléV  %vorksJla7îds  under  the 
htadofpbyfics  \for  be  dijcover^d  abundance  ofnewproperties  in  bodiesy  wbicb  bad 
bttn  but  Utile confider^d  -,  at  leafty  badnot  been  mecbanically  eonjider^dy  beforebis  tinte. 
Tbe  doSrrne  oftbefcbools  bad  tben  perverted pbilofoptyy  and  render*dit  unfer- 
'ciaable  to  mankind.  But  Mr.  Boyle  bas  abdijh^d  tbeir  cbimerical  fubfiantial 
formsy  and  otber  ufelefs  and  ill-gr.  unded  notions  y  by  letting  in  more  ligbt  upon 
thm\  andjhewn  us  tbe  true  origin  ofqualities  in  bodies  :  and  tbis  be  bas  doney  by 
fich  well  cbofen  experimentSy  tbat  tbey  mayy  at  onccy  inftru£ly  deligbty  and  be- 
n^ft  tbe  readery 

Indeedy  Mr.  Boyle  appears  to  bave  been  y  in  ail  refpeSlSy  one  oftbe  mofi  profit  - 
é\t  authorsy  wbo  cver  treatedpbilofopby.  He  is  not  content  y  barefyy  to  gain  bis 
point  y  andfirmly  to  ejtablijh  tbe  doSfrine  be  advances  -,  but  is  curious  in  tbe  cboice 
f^fthe  materials  be  imploys  to  do  it  ;  and  feldom produces  an  expcrinienty  (ofwbicby 
JiV,  begives  us  afurprizing  number)  to  co'nfirmy  or  illujlrate  bis  ajfertions  -,  but 
^vbô;  mcyy  fome  way  or  otber  y  be  made  gainful  to  particular  perfonsy  and  advan- 
Vol.  L  Ce  tageous 

Digitized  by  VjOOQ IC 


i86  The      PREFACE. 

tageoîis  to  mankind^  in  gênerai,  ThiSj  evidentlyappears^  in  feveralof  the  follo'voing 
ejj'ays  -,  as  particularly^  when  be  treats  offormsy  of  coloursy  and  of  cold.  His  prin^ 
cipal  view  in  alibis  writings^feems  to bavebeen^torendertbem  ufcful  and inftruc- 
tive,  He  advances  no  barren  théories^  or  deep  abftraSlfpeculations  ;  but  lays  do'om 
fertile  principles^  andproves  and  illujirates  tbembymatters  offaS^  évident pbe- 
nomena  of  nature^  and  appojite  and  fruit  fui  experiments. 

Tbefe  experiments^  Uis  true^  areoften  takenfrom  tbe  laboratory  -,  andrequirea 
littleknowledgeinchymijlry^  inorder^fully^tounderfiandandimprovethem.  jindit 
were  greatly  to  be  wijh*dj  tbat  tbis  art  had  a  larger  fpread  \  and  were  more  gène- 
rallyknown^  at  leaft  in  its  fondamental  opérations j  and  more  obvious pbenomena. 
"Tbe  dejign  ofour  autbor^  infome  of  tbe  following  pièces^  was  tofbewhow  adz'an- 
tageopfly  chymifiry^  which^  tbro*  ill  management^  bad  almoji  ruin^d  pbilo/apfyy 
mgbt  be  applied  to  tbe  purpofes  of  it.  A  dejign  wbicb  tbegreat  Sir  I.  Newton 
ias  executedfo  fardas  y  by  means  of  tbat  art  y  to  accountfor  moft  of  tbe  opérations 
of  nature^  in  tbe  fmaller  portions  of  mat  ter  \  as^  by  a  like  fagacity^  bebas^  wtb 
univerfal  applaufe^  folved  tbe  pbenomena  of  tbe  larger. 

Tbus  mucb  for  tbe  autbor  ,  I  muji  nextfay  a  word  to  tbe  abridgment.  lâefire 
it  may  not  be  tooboflily  cenfur^d^  if^  infome  of  tbe  following  pièces  ^  and  partie 
cularly  in  tbe  Origin  of  Forms,  tbere  is  not  tbat  clojenefs  offtyle  obferv^dy  wbicb 
we^  at  otber  times^  employ  -,  and  ijcbicb  feems  requijitein  an  abridgment.  Agréât- 
er  latitude  ofexprejfwnwas  bere  made  cboice  of  and  f orne  degrees  of  répétition  ad- 
mit tedy  in  order  to  initiât e  andgroundtbe  lefs  knowing^  in  tbe  principles  of  tbe 
irue  pbilofopby^  by  making  ail  tbings  as  plain  and  eafy  aspojfihle.  7*0  bave  con- 
tra£ied  tbe  mat  ter  clofe^  and  never  to  bave  varied  tbemanner  of  expreffion^  would 
bave  render*d  tbe  dcÙrine  lefs  intelligible  ;  andy  confequently^  lefs  gêner ally  ufefuL 

Under  tbis  bead  ofpbyjics^  I  bave  been  obliged  to  admit  a  few  pièces  of  Mr. 
Boy  le,  wbicby  tbo*  properly  pbilofopbicalj  yet^  treating  of  tbe  great  autbor  of 
tbe  univerfcj  may^  tofome^  appear  oftoo  religions  a  nature  for  tbe  place  affigtCà 
tbem.  But  a  very  great  pbilçffopber  ajfures  us^  tbat  to  treat  ofGodfrom  tbe  pbe- 
nomena of  nature  y  is  a  part  of  expérimental  pbilofopby^  and  accordingfyj  at  tbe 
clofe  of  tbe  finèji  fyftem  of  tbat  pbilofopbyy  wbicb  was  ever  fubmitted  to  tbe  bu- 
man  capacity^  be  basj  from  tbe  pbenomena  of  tbe  woHdy  difcover^d  more  of  its 
grand  autbor  y  than  we  couldy  otberwifcy  bavewell  boped  to  know.  And  at  tbe  con- 
clujion  of  anotber  treat  if  e  of  a  beautiful  brancb  of  knowledgCy  be  tells  us  y  ibct^ 
*'  if  tbe  wbole  fyftem  of  pbilofopbyfpally  at  lengtby  beperfeSledy  tbe  bounds  of 
*'  moral  philofopky  willy  alfOybeenlarged\forfofar aswecankno^by  natural 
"  pbilofopbyy  wbat  is  tbefirftcaufey  wbatpower  he  bas  over  us  y  andv^lmt  benefits 
"  we  receivefrom  bim  \fofarour  duty  towards  bimy  as  wellas  tbat  towardsonc 
'*  anotber  y  vAll  appear  to  us  by  tbe  ligbt  of  nature!^ 
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BY  embracing  the  corpufcular,  or  mechanical  philofophy,  I  am  far  rbe  mechani- 
from  fuppofing,  withthe  Epicureans^  thar,  atonris  accideni^lly  meet- ^^Z  F^//e/2'>b» 
ing  in  an  infinité  vacuum,  were  able,  of  themfelves,  to  produce  a'"-*'^^'* 
worJd,  and  ail  its  phenomena  :  nor  do  I  fuppofe,  ^hen  God  had  put  into  the 
whole  mafs  of  matter,  an  invariable  quantity  of  motion,  he  needed  do  no  more 
to  make  the  univerfe;  thematerial  parts  beingablc,  by  their  own  unguided 
motions,  to  throw  themfelves  into  a  regular  fyllem.  The  philofophy  I  plead 
for,  reaches  but  to  things  purely  corporeal  -,  and  diftinguilhîng  between  the 
6rft  origin  of  things,  and  the  fubfequent  cour fe  of  nature,  teaches,  thatGod, 
indeed,  gave  motion  to  matter;  butthat,  in  the  begînning,  hefoguidedthe 
various  motion  of  the  parts  of  it,  as  to  contrive  them  into  the  world  he  de- 
fign'd  they  Ihould  compofe  ;  and  eftablifh'd  thofe  rules  of  motion,  and  that 
order  amongft  things  corporeal,  which  we  call  the  laws  of  nature.  Thus, 
the  univerfe  being  once  fram*d  by  God,  and  the  laws  of  motion  fettled,  and 
ail  upheld  by  his  perpétuai  concourfe,  and  gênerai  providence  ;  the  famé 
philofophy  teaches,  that  the  phenomena  of  the  world,  are  phyfically  pro- 
duced  by  the  mechanical  properties  of  the  parts  of  matter  v  and,  that  they 
operate  upon  one  another  according  to  mechanical  laws.  *Tis  of  this  kind 
of  corpuicular  philofophy,  that  I  fpeak. 

And  the  firft  thing,  that  recommends  it,  is,  the  intelligiblenefs,  or  dtzx- The  prindplet 
nefs,  of  its  principlcs  and  explanations.     Among  the  peripatetics,  there  are  9f^f^'  méchante 
many  intrîcate  difputes  about  matter,  privation,  fubftantial  forms,    their^^'^^^v 
eduâions,  fcff .     And,  the  chymifts  are  puzzled  to  give  fuch  définitions,  and  telUgibU.  '"' 
accounts,  of  their  hypoftatical  principlcs,  as  are  confiftent  with  one  ano- 
ther, and  to  fome  obvious  phenomena  :    and  much  more  dark  and  intri- 
cate,  arc  their  doétriaes  about  the  Arcbeus^  aftral  Beings,  and  other  odd 
notions  ;  which,  perhaps,  hâve,  in  part,  occafion'd  the  darknefs  and  am- 
biguîty  of  their  expreflîons,  that  could  not  be  very  clear,  when  their  con- 
ceptions were  obfcure.     And  if  the  principlcs  of  the  Ariftotelians^  and  chy- 
mifts, are  thus  obfcure,  it  is.not  to  be  expeftcd,  that  the  explications,  made  by 
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PHYsics-the  help  of  fuch  principles,  only,  fhould  bc  intelligible.     And,  indeed, 
'"'-^^'^r'''^^  many  of  them  are  fo  gênerai  and  flight,  or  otherwife  fo  unfatisfaâory,  that 
granting  their  principles,  *tis  very  hard  to  undcrftaod»  or  admit  thcir  ap- 
plications of  them  to  particular  phenomena.     And,  methinks,  cven  in  fomc 
of  the  more  ingenious  and  fubtile  of  the  peripatetic  difcourfes,  thc  authon, 
upon  their  fuperficid  and  narrow  théories,  hâve  a£tcd  more  like  paintcrs, 
than  philofophers  ;  and  only  fliewn  their  flcill,  iû  makiag  men  fancy  thcy 
fee  cailles,  cities,  andother  ftniétures,  that  appear  folid,  magnifkenl:,  and 
extenfive  \  when  the  whole  pièce  is  fuperficial,  artificially  made  up  of  co- 
lours,  and  comprized  within  a  framCa    But,  as  to  the  corpufcular  philofo- 
phy,  men  do  fo  eafily  underftand  one  another^s  meaning»  when  thcy  talk 
of  local  motion^  reft,  magnitude,  ftiape,  order,  fituatioa,  and  contexturc, 
of  material  fubftances  -,  and  thefe  principles  afFord  fuch  clear  accounts  of 
thofe  things,  that  are  righdy  deduced  from  them  alone  ;  that,  cven  fuch 
peripatetics,  or  chymifts,  as  maintain  other  principles,  acquicAre  in  thc 
explications  made  by  thefe,  when  they  can  be  had;  and  feek  no  further: 
tho%  -perhaps,  the  effeâ:  be  fo  admirable,  as  to  make  it  pafs  for  that  of  a 
hidden  form,  or  an  occult  quality,     Thofe  very  Ariftotelians^  who  belicvc 
the  celeftial  bodies  to  be  movcd  by  intelliffcnces,  hâve  no  recourfc  to  any 
peculiar  agency  of  theirs,  to  account  for  ecïipfes  :  and,  wc  laugh  at  thofe 
Jiaft-Indians^  who,  to  tKis  day,  go  out  in  multitudes,  with  ibme  înftrumencs, 
to,reliêve  the  diftrefled  luminary  ;  whofe  lofs  of  light,  they  fanty,  procccds 
from  fome  faintingfit;  outof  which,  itmuft  berou^'d      For  no  intelligent 
man,  whether  chymifl,  or  peripatetic.  Aies  to  his  peculiar  principlesi  aftcr 
he  is  inform'd,  that  the  moon  is  eclipfed,  by  thc  interpofiticm  of  thccarth, 
betwixt  her,  and  it  \  and  the  fun,  by  that  of  the  moon,  betwixt  him  and 
the  earth.     And,  when  we  fee  the  image  of  a  man,  caft  into  thc  air,  by* 
concave  fpherical  fpeculum;  tho*  moft  men  are  amazed  at  it,  and  fomc  fuf- 
ped  it  to  be  no  lefs  than  an  effeâ:  of  witchcraft  \  yet  he,  who  is  fkiii'^ 
enough  in  catoptrics,  will,  without  confulting -^rî/îi?//?^  oxParacelfus^  orfiy- 
ing  to  hypollatical  principles,  or  fubftantial  forms,  be  latisfy'd,  that  thc 
phenomcnon  is  produced  by  rays  of  light  refleûed,  and  made  to  convci^ 
according  to  opticaL,  and  nuthematical  laws. 

^^^^  2.  I  next  obferve,  that  there  cannot  be  fewer  principles,  than  thc  two 

grand  ones  of  our  philofophy,  matter^  and  motion  -,  for  matter,  alonc,  un- 
Icfs  it  be  moveJ,  is  whoUy  unaâive  -,  and,  whilft  ail  thc  ports  of  a  body, 
continue  in  one  ftate,  without  motion,  that  body  will  not  cxcrcife  any  ac- 
tion, or  fuffer  any  altération  ;  tho*  it  may,  perhaps^  modify  thc  aftion  of 
other  bodies,  that  move  -againft  it. 

Fximary.  3'  Nor,  can  we  conceive  any  principles  more  primary  than  matter  and 

motion:  for^  either  both  of  them  weix  immediately  created  by  Goii  ^| 
if  matter  be  eternal,  motion  muft  either  be  produced,  by  fome  immaterial 
fiipcrnatural  agent  ;  or,  it  muft  immediately  flow,  by  way  of  croanationi 
frofh  the  nature  of  the  matter  it  appcrtains  to.  . 

Si/npU.  4.  There  cannot  be  any  phyfical  principles  more  fimple,  than  matter  ana 

mbtibh  i  neither  of  them  being  refolublc  into  any  other  tbing.  , 
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5.  The  lîcxt  thîng,  which  recommends  the  corpufcular  prîncîples,  is,  Phvsics. 
their  extenfivencfs.  The  genuinc,  and  neceflary  effeâ  of  the  ftrong  mo-  ^^■'^■'V*-'^ 
^ion  of  onc  part  of  matter,  againft  another,  is  either  to  drive  it  on,  in  \x^'^dextenfive. 
cntire  bulk,  or,  to  break  and  divide  it  into  partiales  of  a  determinate  mo- 
tion, figure,  fize,  pofture,  reft,  order,  or  texture.  The  two  firft  of  thefc, 
for  inftance,  are  each  of  them  capable  of  numerous  varieties  :  for  the  figure 
of  a  portion  of  matter,  may  either  be  one  of  the  five  rcgular  geometrîcal 
figures,  fome  determinate  fpecies  of  folid  figures,  or  irregular,  as  the  grains 
of  fand,  fcathers,  branches,  files,  6?f.  And,  as  the  figure,  fo  the  motion 
of  onc  of  thefe  partiales,  may  be  cxceedingly  diverfified,  not  only  by  the 
détermination  to  a  particular  part  of  the  world  -,  but  by  feveral  othcr  things: 
as  by  the,  almoft,  infinitely  différent  degrees  of  celerity  •,  by  the  manner 
of  tts  progreflion,  with,  or  without  rotation,  fcfr.  and  more  yet  by  the  line 
i^rhercin  it  movcs  -,  as  circular,  elliptical,  parabolical,  hyperbolical,  fpî- 
raJ,  i£c.  For,  as  later  gcometricians  hâve  fhewn,  that  thefe  curves  may  be 
compounded  of  feveral  motions,  that  is,  defcrib*d  by  a  body,  whofe  mo- 
tion is  mix*d,  and  refults  from  two  or  more  fîmple  motions  :  fo,  how  many 
more  curves  may  be  made  by  new  compofitions,  and  re-compofitions  of 
motion,  is  not  eafy  to  détermine. 

Now,  fince  a  fingle  part  ici  e  of  matter,  by  virtueof  only  two  mechanical 
propcrties,  that  belong  to  it,  may  be  diverfify *d  fo  many  ways  -,  what  a  vaft 
number  of  variations,  may  we  luppofe  capable  of  being  produced  by  the 
compofitions,  and  re-compofitions  of  myriads  of  fingle  invifible  corpufcles, 
that  may  be  contain'd,  and  concreted  in  one  fmall  body  •,  and  each  of  them 
be  endued  with  more  than  two  or  three  of  the  fertile,  univerfal  princîples 
above-mentioned  ?  And  the  aggregate  of  thofe  corpufcles,  may  be  further 
diverfify'd  by  the  texture  rcfuïting  from  their  convention,  into  a  body  ; 
which,  as  fo  made  up,  has  its  own  magnitude,  fliape,  pores,  and  many  ca- 
picities  of  aâing  and  fuffering,  upon  account  of  the  place  it  holds  among 
other  bodîes,  in  a  world,  conftitutcd  like  ours  :  fo  that,  confidcring  the 
numerous  diverfifications,  that  compofitions  and  re-compofitions  may  make 
of  a  fmall  numbei*  ;  thofe,  who  think  the  mechanical  principles  may  ferve, 
indeed,  to  account  for  the  phenomena  of  fome  particular  part  of  natural 
philolbphy,  as  ftatics,  the  dieory  of  the  planetary  motions,  &f  r,  but  prove 
unapplicable  to  ail  the  phenomena  of  things  corporeal;  feem  to  imagine,  that 
by  putting  togethcr  the  letters  of  the  alphabet,  one  may,  indeed,  make  up 
ail  the  words  to  be  found  in  Euclid  or  Virgile  or  in  the  latin  or  englifli  lan- 
guage,  but  that  they  can  by  no  means  fupply  words  to  ail  the  books  of  a 
great  lîbrary  ;  much  lefs  to  ail  the  languages  in  the  world. 

Thcre  are  other  philofophers,  who,  obferving  the  great  efficacy  of 
inagnitude,  fituation,  motion,  and  connexion,  in  engines,  are  willing  to 
allow  thofe  mechanical  principles,  a  great  fliare  in  the  opérations  of  bodies 
of  a  fenfible  bulk,  and  manifeft  mecha«ifm  ;  and,  therefore,  tobeufefully 
employ'd,  in  accounting  for  the  effefts,  and  phenomena  of  fuch  bo- 
dies :  tho*  they  will  not  admit,  that  thefe  principles  can  be  apply'd  to  the 
hiddcn  tranfaftions  among  the  minute  particles  of  bodies  5   and,  therefore, 

think 


Digitized  by 


Google 


n^e  Excellence  and  Grounds 

thînk  it  necelTary  to  fefcr  thefe  to  what  they  call  nature,  fubftantial  forms, 
real  qualities,  and  the  liks  immechanical  agents.     But  this  is  not  neceflliry: 
for,  the  mechanical  properties  of  matter,  are  to  be  found  j    and  the  Jaws 
of  motion  take  plice,  not  only  in  the  great  maffcs,  and  the  middle-fiz'd  lumps, 
but  in  the  fm.ilieft  fragments   of  matter  :    a  lefs  portion    of  ir   being  as 
much  a  boJy,  as  a  greater  ;  muft  as  neceflarily,  as  the  other,    hâve  its  de- 
tcrminate  bulk  and  figure.     And,  whoever  views  fand  thro*  a  good  micro- 
fcope,    will  eafily  perccive,  that  each  minute  grain,  has  as  well  its  own 
fize  and  fhape,  as  a  rock  or  a  mountain.     Thus  too,  when  we  1er  faJJ  a  large 
ftone,  and  a  pebble,  from  the  top  of  a  high  building-,  they  both  move  con- 
formably.to  the  laws  of  accélération,    in  heavy^defcending   bodies;  and 
the  rules  of  motion  are  obferv*d,  not  only  in  cannon-buUets^  but  in  fmall 
Ihotj  and  the  one  ftrikes  down  a  bird,  according  to  the  famé  Jaws,  as  thù 
other  batters  a  wall.     And  tho*  nature  works  with  much  finer  nnaterials,  and 
employs  more  curious  contrivances,  than  art  ;  yet  an  artift,   according  to 
the  Quanticy  of  the  matter  he  employs,  the  exigency  ôf  the  defign  he  ua- 
dertakcs,  and  the  magnitude  and  fhape  of  the  inftruments  he  ufe.s,  is  zhk 
to  make  pièces  of  work,  of  the  famé  nature  or  kind,  of  extremely  différent 
bulksi  where  yet,  thelikeart,  contrivance,  and  motion,  may  be  obfêrved. 
Thus  a  fmith,  who,  with  a-  hammer,  and  other  large  inflruments,  can, 
out  of  mafles  of  iron,  forge  great  bars  or  wedges,  to  make  ftrong  and  pon- 
derous  chains  to.fecure  ftrcets  and  gâtes  ;  may,  with  lefler  inftruments,  make   . 
fmaller  nails,  and  filings,  almoft  as  minute  asduft-,  and  with  yet  finer  tools, 
make  links  wonderfuUy  light  and  flender     And,  therefore,   to  fiy,  that  tho* 
in  natural  bodies,  whofe  bulk  is  manifeft,  and  their  ftruéture  vifîble,  the 
mechanical  principles  may  be  ufefuUy  admitted  ;  but  are  not  to  be  extended 
to  fuch  portions  of  matter,  whofe  parts  and  texture  are  invifîble,  is  like 
allowîng,  that  the  laws  of  mechanifm  may  take  place  in  a  town-elock,  and 
not  in  a  pocket-watch  :  or,  becaufe  the  tcrraqueous  globe   is  a  vaft  mag- 
netical  body,  one  fliould  affirm,   that  magnetical  laws  are  not  to  bc  cx- 
peded  manifeft  in  a  fmall  fpherical  pièce  of  load-ftonc  -,  yet,  expérience 
fhews  us,  that,  notwithftanding  the  immenfe  difproportion  betwixt  thcfc 
Cwo  fpheres,  the  terella,  as  well  as  the  earth,  hath  its  pôles,  equator,  and 
meridians  ;  and,  in  feveral  other  magnetical  properties,  refemblcs  the  ter- 
reftrial  globe. 

When,  to  folve  the  phenomena  of  nature,  agents  are  made  ufe  of,  whicb, 
tho*  they  involve  no  contradiftion  in  their  notions,  as  many  think  fubftantial 
forms  and  real  qualities  do  ;  yet  are  fuch,  that  we  conceive  not  hov  they 
operate  to  produce  effeéts  ;  fuch  agents  I  mean,  as  the  foui  j)f  tbc 
world,  the  univerfal  fpirit,  the  plaftic  power,  fc?f .  the  curiofîty  of  an  in- 
quifitive  perfon  is  not  fatisfied  hereby  ;  who  feeks  not  fo  much  to  know, 
what  is  the  gênerai  agent  that  produces  a  phenomenon,  as  by  what  means, 
and  after  what  manner,  it  is  produced.  Sennertus^  and  other  phyficians, 
tell  us  of  difeafes,  which  proceed  from  incantation  -,  but  furc,  it  is  very 
trivial  to  a  fober  phyfician,  who  comes  to  vifit  a  patient,  reported  to  bc 
bewitch'd,  to  hear  only,  that  the  ftrange  fymptoms  hc  meets  with,  and 
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▼ould  hâve  an  account  of,  are  produced  by  a  witch,  or  the  devîl  ;  and  hcPHYSics. 

willneverbefatisfiedwithfo  fliortananfwer,  if  he  can,  by  any  means,  re- 

duce  thofc  extravagant  fymptoms  to  any  more  known  and  ftated  difeafes  ; 

25  cpilcpfies,  convulfions,  hyfteric  fits,  îâc.  and  if  he  cannot,  he  will  con- 

fcfs  his  knowledge  of  this  diftemper,  to  corne  far  fhort  of  what  might  be* 

cxpeded  and  attain'd  in  other  difeafes,  wherein  he  thinks  himfelf  bound 

to  fearch  into  the  morbific  matter  ;  and  will  not  be  fatisfied,  till  he   can, 

probably,  dcduce  from  that,  and  the  ftrufturc  of  the  human  body,  and 

other  concurrihg  phyfical  caufes,  the  phenomena  of  the  malady.     And,  it 

wculd  be  but  little  fatisfaftion  to  one,  who  defires  to  underftand  the  caufes 

of  the  phenomena  in  a  watch,  and  how  it  comes  to  point  at,  and  ftrike  the 

hours;  co  be  told,  that  a  certain  watch-maker  fo  contriv'd  it  :  or,  to  him 

who  would  know  the  true  caufes  of  an  ccho,  to  be  anfwer*d,  that  it  is  a 

man,  a  vault,  or  a  wood,  that  makes  it. 

I  corne  now  to  confider  that,  which,  I  obferve,  moft  aliénâtes  other  fefts  - 
from  mechanical  philofophy  ;  viz.  a  fuppofition,    that  it  prétends  to   hâve 
principles,  fo  univerfal  and  mathematical,  that  no  other  phyfical  hypothefis 
can  be  tolerated  by  it. 

This,  I  look  upon,  as  an  eafy,  indeed,  but  an  important  miftake  :  for, 
the  mechanical  principles  are  fo  univerfal,  and  applicable  to  fo  many  pur- 
pofes,  that  they  arc  rather  fitted  to  take  in,  than  to  cxclude,  any  other 
bypothefis  found  on  nature.  And  fuch  hypothefes,  if  prudently  confîder'd, 
will  be  found,  as  far  as  they  hâve  truth  on  their  fide,  to  be  either  legitimately 
dcducible  from  the  mechanical  principles,  or  fairly  reconçileable  to  them. 
For  fuch  hypothefes  will,  probably,  attempt  to  account  for  the  phenomena 
of  nature,  either,  by  the  help  of  a  determinate  numbcr  of  material  ingré- 
dients, fuch  as  the  tria  prima  of  the  chymifts  ;  or  elfe  by  introducing  fome 
général  agents,  as  the  Platonic  foui  of  the  world,  and  the  univerfal  fpirit, 
afferted  by  fome  chym-ifts  -,  or,  by  both  thefe  ways  together. 

Now,  the  chief  thing  that  a  philofopher  Ihould  look  after,  in  ex- 
plaining  difficult  phenomena,  is  not  fo  much  what  the  agent  is,  or  does  ;  as, 
what  changes  are  made  in  the  patient,  to  bring  it  to  exhibit  the  phenomena 
propos'd  ;  and  by  what  means,  and  after  what  manner,  thofe  changes  arc 
cfFeâed.  So  that  the  mechanical  philofopher  being  fatisfied,  one  part  of 
matter  can  a6b  upon  another,  only  by  virtue  of  local  motion,  or,  the  effefts 
and  confequences  thereof  -,  he  confiders,  if  the  propofed  agent  be  not 
intelligible  and  phyfical,  it  can  never  phyfically  explain  the  phenomena  i 
and  if  it  be  intelligible  and  phyfical,  it  will  be  reducible  to  the  matter,  and, 
fome,  or  other,  ot  its  univerfal  propcrties.  And  the  indefinite  divifibility 
of  matter,  the  wonderful  efîicacy  of  motion,  and  the,  almofl:,  infinité  va* 
ricty  of  coalitions  and  ftruârures,  that  may  be  made  of  minute  and  infen- 
fiblc  corpufcles,  being  duly  weighM  ;  why  may  not  a  philofopher  think  it 
pofiible,  to  make  out,  by  their  help,  the  mechanical  poffibility  of  any  cor- 
poreal  agent,  how  fubtile,  dilFufed,  or  aftive  foever,  that  can  be  folidly 
proved  to  hâve  a  real  exiftence  in  nature  ?  Tho'  the  Cartejians  are  mechani- 
cal philofophcrs,yct  their  ikf^/^ri^y«^/i//.f,  which  the  very  name  déclares 
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F^iL^^'  to  be  a  corporeal  fubftance,    is,  for  ought  I  know,  litde  lels  diffus'd  thro' 
the  univerfe,  or  Icfs  aftive  m  ît,  than  the  univerfal  fpirit  of  fome  chymifts  i 
not  to  fay  the  Anima  mundi  of  the  Platoyvjts.  But  whatever   be  the  phyfical 
agent,  whethcr  it  be  inanimate,  or  living,  purely  corporeal,  or  united  to 
an  intelleftual  fubftance  -,  the  above-mention'd  changes,  wrought  in  the 
body,  made  toexhibit  the  phenoména,  may  be  efFected  by  the  lame,  or  the 
like  means  ;  or  after  the  famé,  or  the  like  manner  :  as  for  inftance,    if  corn 
be  reduced  to  meal  ;  the  matcrîals,  and  Ihape  of  the  mill-ftones,  and  their 
peculiar  motion  and  adaptation,  will  be  much  of  the  famé  kind  ;  and,  tobc 
fiire,  the  grains  of  corn  will  fuffbr  a  var  ious  attrition,    and  comminution  in 
their  paffage  to  the  form  of  meal,  whether  the  corn  be  ground  by  a  water- 
mill,  orwind-mill,   a   horfe-mill,   or  a  hand-mill  ;  that  is,  a  mill,  whofc 
fiertés  arc  turn*d  by  inanimate,  by  brute,  or  by  rational  agents.     And  if  an 
angel  himfelf,  fliould  work  a  real  change  in  the  nature  of  a  body,  *tis  fcaroc 
conceivable  to  men,  how  he  could  do  it,  without  the  aflîftance  of  local  mo- 
tion-,  ïînce,   if  nothîng  wcre  difplacM,  or,  otherwife  movM  than  befbre, 
*ti$  hardly  conceiv^lc,  hiow  it  fhouki  be,  in  itfelf,  différent- from  what  it 
was  before. 

But  if  the  chymifts,  or  others,    who  would  deduce  a  compleat  natural 
philofophy,  from  fiilt,  fulphur,  and  mercury,  or  any  dctcrmin'd  numbcr 
of  ingrédients  of  things,  would  well  confider  what  they  undertake,  they 
mîght  èafily  difcover,  that  the  material  parts  of  bodies  can  reach  but  to  x 
{tw  phenoména, of  nature,  whilft  tbefe  ingrédients  are  confider'd  butas 
quiefcent  things,    whence,    they  would   find  themfelves  oblig*d  to  fup- 
pofe  them  atftive  ;    and  that  things,    purely  corporeal,    cannot,   but  by 
means  of  local  motion,  and  the  effeéh  that  may  refult  from  it,  by  varioïrty 
Âap*d,  fîz'd,   and  combined  parts  of  matter  :  fo  that  the  dhymifts  mult 
teave  the  greateft  part  of  the  phenoména  of  the  univerfe  unexpkin'd,  by 
means  of  the  ingrédients  of  bodies,  wîtliout  taking  in  the  mcchanical  and 
mfore  comprehenfive  propertîes  of  matter,  efpecially  local  motion.  Iwillingly 
granti   that  fait,   fulphur,    ànd  mercury,  or  fome  fubfl-ances  analogous  to 
them,  are  obtainable,  by  the  aétion  of  the  fîre,  from  a  very  gfeat  many  di/ïï- 
pablè  bodies  hère  bclow.     Nor  do  I  deny,  that,  in  explaining  feveral  pheno- 
ména of  fuch  bodies,  it  may  be  of  ufe  to  a  naturalift,  to  know,  and  confider, 
that,  as  folphur,  for  rnftance,  abounds  in  the  body  propos'd,  it  may  be, 
thcnce,  probably  argued,  that  the  qualities,  ufually  attending  thu yrin- 
ciple,  when  prédominant,  may  be,  alfo,  upôn  its  account,  found  in  the 
body  that  fo  largely  partakes  of  it.     But,  tho*  chymical  explications  are, 
fometimes,  the  moft  obvious,  yet  they  are  not  the  moft  fundamentJil,  and 
ïatisfaftory  :  for  the  chymical  ingrédient  itfelf,    whether  fulphur,  or^^ 
other,  muft.owe  its  nature,  and  othcr  qualities,  to  the  union  of  infenfibk 
patticles,  în  a  convenient  fizc,  ftiapê,- motion,  or  reft,  and  texfiire;aii 
which  are  but  mechahical  prbperties  of  cônvenîng  corpufcles.    And  tms 
may  be  illuftrated  by  what  happens  in  artificial  «fire-works.    For,  tho'^"^ 
moft  of  thofe  forts,  made  either  for  war,  or  récréation,  gun-powdcr  be  a 
principal  ingrédient  \  and  many  of  the  phenoména  may  -be  deriv'J  from  f  ^ 
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greateror  Icfs  proportion,  whercin  it  cnters  thc  compofitîons  :  yet  theréPHvsrcs. 
mxy  bc  fire-works  made  without  gun-powder,  as  appears  by  tliofe  of  the  ^ 
ancicnt  Greeks^  and  Romans.  And  gun-powder  owcs  its  aptncfs  to  fire,  and 
to  bc  cxplodcd,  to  the  mechanical  texture  of  more  fimple  portions  of  matter, 
nitre,  charcoal,  and  fulphur.  And  fulphur  itfclf,  tho'  it  be  by  many  cîiy- 
milb  miftakën  for  an  hypoftatical  principle,  owes  its  inflajnmability  to  the 
union  of  ftill  more  fimple  and  primary  corpufcles  ;  fince  chymifts  conteib, 
tliu  it  hos  an  inflammable  ingrédient  :  and  expérience  (hews,  that  it  vcry 
much  abounds  with  an  acid  and  uninflammable  fait,  and  is  not  deftitutc  of 
a  terreftrial  part.  It  may,  indeed,  be  hère  alledg'd,  that  the  produftions  of 
chymical  analyfes,  are  fimple  bodies  -,  and,  upon  that  account,  irrefoluble. 
Bur,  dut  feveral  fiiblVances,  which  chymifts  call  the  faits,  fulphurs,  or 
mercuries  of  the  bodies  that  afford  them,  are  not  fimple  and  homogc- 
ncous,  is  demonftrabla  Nor  is  their  not  being  eafily  diflîpable,  or  re- 
foluble,  a  clear  proofof  their  not  being  made  up  of  more  primitive  por- 
tions of  matter.  For  compounded  bodies  may  be  as  difîîcultly  refoluble, 
as  moft  of  thofe  that  chymifts  obtain  by  the  fire:  witnefs  common  green- 
glafs,  which  is  far  more  durable,  and  irrefoluble,  than  many  of  thofe  which 
pafe  for  hypoftatical  fubftanccs.  .  And  fome  amels  will,  for  feveral  times, 
evcnvîtrify  in  the  forge,  without  lofing  their  nature,  or,  often,  fo  much  as 
their  colour:  yet,  amel  conftfts  of  fait,  powder  otpebbles,  or  fand, 
and  calcined  tin  \  and,  if  not  white,  ufually  of  fome  tînging  métal,  or  . 
minerai.  But  how  indeftruftible  foever  the  chymical  princîples  are  fup- 
pofed,  lèverai  of  the  opérations  afcribed  to  them,  will  never  be  made  ap- 
pcar,  without  the.help  of  local  motion  :  were  it  not  for  this,  w^;  can  but 
litdc  better  folve  the  phenomena  of  many  bodies,  by  knowing  what  ingré- 
dients compofe  them,  than  we  can  explain  the  opérations  of  a.watch,  by 
knowing  of  how  many,  and  of  what  metals,  the  balance,  the  wheels,  the 
chain-,  and  other  parts  confift  ;  or  than  we  can  dérive  the  opérations  of  a 
wind-mill,  from  barely  knowingy  that  *tis  made  up  of  wood,  ftone,  can- 
vafe,  and  iron.  And  hère  let  me  add,  that  it  would  not,  at  ail,  overthrow 
the  corpufcularian  hypothefis,  tho%  either  by  more  exquifîte  purifications, 
or  by  fomp  other  opérations,  than  thc  ufual  analyfis  by  fire,  it  fhould  ap- 
pear,  that  the  material  princîples  of  mix'd  bodies,  are  not  the  tria  prima  of 
the  vulgar  chymifts -,  but,  either  fubftances  of  another  nature,  or  fewer  in 
number  i  or,  if  it  were  true,  that  the  Helmontians  had  fuch  a  refolving' 
mcnftruum,  as  their  mafter's  aJkaheft,  by  which,  he  affirms,  that  he  could 
rcduce  ftones  into  fait,  of  the  famé  weight  with  the  minerai  ;  and  bring 
both  that.  fait,  and  ail  other  mix'd  and  tangible  bodttt,  into  infipid  water. 
For,  whatever  be  the  number  or  qualities  of  the  chymical  principleis,  if  they 
tcally  cxift  in  nature,  it  may,  very  poflibly,  bc  fhewn,  that  they  arc  made 
uppf  infenfiblc  corpufcles,  of  detcrminate  bulks  and  Ihapes  :•  and,  by  the 
various  coalitions,  and  textures  of  fuch  corpufcles,  many  material  ingré- 
dients may  be  compofed,  or  made  to  refult.  But  tho*  the  alkaheftical  re- 
iiuâioQs,  newly  mention^,  (hould  be  admitted,  yet  the  mechaaicàl  pria» 
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Pu  Ysics.  cipks  might  wâll  be  accommodated  even  to  thcm.  For  the  iblklrty,  taftr» 
lâc.  of  fait,  may  be  fairly  accountcd  for,  by  the  ftifFnefs,  fhartmcis,  andochcr 
mec!\anical  properties  of  the  minute  particles,  whereof  iàft  conCfts:  and 
if,  by  a  farther  adtion  of  the  alkaheft,  the  fait,  or  any  othcr  ftrfid  body,  bc 
reduced  into  infipid  water,  this,  alfo,  may  be  explain'd  by  the  famé  prin- 
ciples }  fuppofing  a  farther  comminution  of  its  parts^  and  fuch  an  attrition^ 
as  wears  ofF  the  edges  and  points  that  enabled  them  to  ftrike  brifkly  upoD 
the  organ  of  tafte:  for  as  to  fluidity  and  firmnefs,  they»  principallyr  dépend 
upon  two  of  our  grand  principles,  motion,  and  reft.  And,  'tiscertain^  that  die 
agitation,  or  reft,.  and  the  loofer  contaft»  or  clofer  cohefion  of  the  particles, 
is  able  to  make  the  famé  portion  kâ  matter,  at  one  time,  a  firm,  and,  at  an^ 
other,  a  fiuidbody.  So  that,  tho'  future  fagacity,  and  induftry  of  chymifts, 
fhould  obtain,  from  mix'd  bodies,  homogeneous  fubftances,  differeM  in  num- 
ber,  nature,  or  both,  from  their  vulgar  fait,  fiilphur,  and  mercury  ;  yct  the 
corpufcular  philofophy  is  fo  gênerai  and  fertile,  as  to  be  fairly  reconcilable 
to  fuch  a  difcovery  ;  and,  aUb,  fo  ufeful,  that  thcfe  new  material  princi- 
ples will,  as  well  as  the  old  tria  prima^  ftand  în  nced  of  the  more  univerfal 
principles  of  the  corpufcularians  *,  efpecially  of  local  motion.  And,  tndeed, 
whatever  éléments,  or  ingrédients,  men  hâve  pitch'd  upon  ;  yec,  if  cfaey 
(ake  not  in  the  mechanical  propertks  of  matter,  theic  principles  are 
fo  déficient,  that  I  hâve  obfervM,  both  the  materialifls  and  chymifls^ 
not  only  leave  many  things  unexpkin'd,  to  ^ich  their  narrow  principles 
will  not  extend  %  but,  eren  in  the  particukrs  they  prefume  tagive  an  àc- 
count  of,  they  either  content  tbemfelves  ta  affign  fuch.  common  and  indc- 
finite  caufes,  as  are  too  gênerai  to  be  iatîsfaârory  ;.  or,  if  they  venture  ta 
give  particular  caufes,  they  aflign  precarîous  or  faliè  ones,.  liable  to  be  eaiily 
difproved  by  circumftances,  or  inftanccs,  whcreto  their  doârine  will  net 
agrée.  The  chymifb,  however„  need  not  be  frighted  from.acknowiedg- 
ing  the  preco^tiTe  of  the  mechanical  ji^iilofophy,  fince  ti»t  may  be  recon* 
diable  with  the  truth  of  their  o9m  principfesy  fo  ùr  as  they  s^nM  witb. 
the  phenomena they  are  applied  toi  for  theiè  more  cônfined  hypothefes. 
may  be  iubordinate  to  thofe  more  gênerai  and  fertile  principles  \  and  rhere 
can  be  no  ingrédient  ailign'd  that  has.  a  vcû  exfftence  in  nature,,  but  may 
be  dei-iT'd^  either  immediately^  cr  by  a  roir  of  compofirîons,  from  tte 
univerfal  matter,  modtfied  by  its^  mechanical  propiertie».  For  if  with  the 
fiune  bricks,  diflFerently  put  together,.  and  rang^d,.  feverad  bridges^  vatsbs,. 
houfes,  and  other  ffruâurcâ  may  be  raîfed  merely  by  a  vxrious  contriirance 
of  parts  of  the  famé  kind  ;.  what  a:  gieat  yzntt^  of  inf^edients  nmy  be 
produced  by  nature,,  from.  the  various  coalitions  and  cohtextures  of  oor- 
piifcles,  that  need  not  be  fuppo&'d^  like  bricks^.all  of  the  iame  fizr  and  fhape; 
^t  tx>  havx:,  both  in  the  one  and  the  other^  as  great  a  vatiecy  as  could  be 
wifti'd  for?  And  the  priraary  and  minute  concrétions^  that  befong  to  theie 
ingrédients,  may^  without  oppofitioh  from  the  mechanical  pfailojfe^hy,  be 
fiippos'd-  to  have  their  particles  fb  minute,  and  ftrongly  cohenuit,  fhtiR  na- 
ture, of  hefi&l£»  fcarce  ent  xam  them  a&usdec;.   Th»  mcrcnry  ma  goid  may 
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be  fiKceflively  n^de  to  put  on  a  pmltitude  of  ^iiguiz^  ;   and  yet  io  fkt^ixi  Ph  v s i es. 
ti^eir  nature,  as  tp  be  redgcible  tp  their  priftine  forpi$. 

Frpm  hence,  it  is  probable,  if,  betide«  ratiopal  fouli,  there  b^  any 
immaterial  fubftances,  luch  93  the  hçavenly  intelligences,  and  th^  A^bftiri- 
tiol  forms  of  the  ArifioUlians^  that  are  regalarly  to  be  numbçr'd  a;îiong  na- 
lural  agents  5  their  way  of  wor^ing  being  unknown  to  up,  they  çan  pnly 
help  to.conftityte  and  elîeâ:  things,  bat  will  very  Jitrie  help  us  tp  cpoccivjp 
ho»r  (hings  are  çffcdbed  ;  fo  that,  by  whatevcr  pri^ciples  pî^tyral  thji'g^  arr 
conCtituted,  *tis,  by  the  mechanical  principlçs,  that  their  phenoniena  muft 
bç  clcvly  expl^'d.  For  inftaace,  tho*  we  grwt,  ^ith  the  Ariftotelians^ 
that  the  planets  are  inadp  of  a  quinteilTential  m^ter^  açd  moy'd  by  a^ge]^, 
jor  ixnq[i^t^ial  intelligences  j  yet,  to  cyplain  the  ft^tîpns,  prpgfefÇons,  and 
rç^-ogr^^dations^  aoa  other  phenpçt^en^  of  th^e  planets,  \yp  nwft  hâve  rp- 
cpurfç  either  to  exccnfrics,  cpicyçl.es,  iâc  or  1»  mptipnç  nwie  m  -çjjiptical 
or  ptljcr  jppciriiar  X\tit&  \  and,  in  a  wprd,  itp  theprie$,  whercin  the  mption, 
fi^re,  fituation,  and  other  madiepatical,  or  mechanical  prQpertie$  ^re 
chiefly  employ'd.  But,  if  the  principles  propo3*d  be  corporeaU  thcy  vill 
ihen  be  Éiirly  reducible,  or  reconcilable  to  the  mechanical  principies  ;  thdfe 
|>eing  fo  gênerai  and  fertile,  thac,  amonç  real  materi^  thing^,  there  is 
nonc  but  may  be  deriv*d  from,  pr  rcduced  to  them.  And  whcn  the  chy- 
mifts  fliall  fhew  that  mix*d  bodies  owe  their  qualities.to  the  predpminancy 
of  any  one  of  their  three  grand  ingrédients,  the  corpufcularians  wiîl  fhew, 
that  the  very  qualities  of  this,  or  that  ingrédient,  flow  from  its  peculiar 
texture,  and  the  mechanical  properties  of  the  corpufcles  that  compofe  ir. 
And  to  affirm,  that  becaufe  the  chymical  furnaces  afFord  a  great  number 
of  uncommon  produftions,  and  phenomena,  that  there  are  bodies,  or  ope- 
rations,  amongft  things  purely  corporeal,  not  derivable  from,  or  recon- 
cilable to  the  principles  of  mechanical  philofophy  ;  is  to  fay,  becaufe  there 
are  many  and  varions  hymM,  pavins,  threnoëîes,  courants,  gavots,  fara- 
bands,  Ùc.  in  a  mufic  book,  roany  ofthç  tunes,  or  notes,  hâve  no  dépen- 
dance on  the  fcale  of  mufic  j  or  astf,  becaufe  excépting  rhomboids,  fquares, 
pentagons,  chiliagons,  and  numerous  othcr  polygohs,  one  fhould  afBrm 
there  are  fome  reâilineal  figures,  pot  reducible  to  triangles,  or  that  hâve 
properties  which  overthrow  Euclia^s  'doÛrine  of  triangles,  and  polygons. 

I  fliall  only  add,  that  as  mechanical  principles,  and  explanations,  where 
they  can  be  had,  are,  for  their  clearnefs,  preferr'd  by  materialifts  them- 
felves  ;  fo  the  fagacity  and  induftry  of  modem  naturalifts,  and  mathema- 
ticians,  having  happily  applyM  them  to  feveral  ot  thofe  diificult  phenomena, 
which  before  were  referr'd  to  occult  qualities,  'tis  probable,  that  when  this 
philofophy  is  more  fcrutîniz'd,  and  farther  improv*d,  it  will  be  found  appli- 
cable to  the  folution  of  ftill  more  phenomena  of  nature.  And  'tis  not  always 
neççfliry,  that  he  whoadvances  an  hypothefis  in  aftronomy,  chymiftry,  ana- 
tomy,  6f  r.  be  able,  à  priori j  to  prove  it  true,  or  demonftratively  to  fliew 
that  the  other  hypothefis,  propos'd  about  the  famé  fubjeft,  muft  be  falfe  ; 
for,   as  Plato  laid,   that   the  world  is  God's  epiftk  to  mankind;   and 
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Physics.  mîght  hâve  added,  in  his  own  way,  that  it  was  wrîtten  in  mathcmatkal 
charaéters  ;  fo,  in  the  phyfical  explanations  of  thc  parts  and  fyftem  of  thc 
world,  methinks,  there  is  fomewhat  like  what  happens,  when  men  con- 
jeéturally  frame  feveral  keys  to  read  a  letter  written  in  cyphers.  For  tho* 
ojie  man,  by  his  lagacity,  finds  the  right  key,  it  will  bc  very  difficult  for 
him,  eithcr  to  prove,  otherwife  than  by  trial,  that  any  particular  word  i$ 
not  fuch  as  'tis  guefs'd  to  be  by  others,  according  to  their  keys  -,  or  to 
fhew,  à  prioriy  that  theirs  are  to  be  rejefted,  and  his  to  be  prefer*d  ;  yct, 
if  due  trial  being  made,  the  key  he  propofes  be  found  fo  agreeable  to  thc 
charaftcrs  of  the  letter,  as  to  enable  one  to  underftand  thcm,  and  makc  co- 
hérent fenfe  of  them,  its  fuitablenefs  to  what  it  fliould  decypher,  is,  with- 
out  either  confutations,  or  fbreign  pofîtive  proofs,  alone  fumcient  to  makc 
it  accepted  as  the  right  key  of  that  cypher.  Thus,  in  phyfical  hypothcfes, 
there  are  fome^  that,  without  falling  foui  upon  others,  peaceably  obtain 
the  approbation  of  difcerning  men,  only  by  their  fitnefs  to  folve  the  phc- 
nomena  for  which  they  were  devifed,  without  thwarting  any  known  ob- 
fervation,  or  law  of  nature  :  and  therefore,  if  the  mechanical  philofophy 
Ihall  continue  to  explain  corporeal  things^  as  it  has  of  late,  'tis  fcarce  to  bc 
doubted,  but  that,  in  time,  unprejudiced  Perfons  will  think  it  fufficicntly 
recommended,  by  its  being  confident  with  itfelf,  and  applicable  to  fo  many 
phenomena  of  nature. 
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Serving  as  an  Introduélipn  to  the  Mechanical 

Philosophy. 


s  E  C  T.    I. 

THE  doftfine  I  fhall  hère  attempt  to  eftablilh,  take  asifbllows. 
I .  There  is  one  univerfal  matter,  common  to  ail  bodies,  an  ex-  An  univerfaï 
tendcd,  dîvifible,  and  impénétrable  fubftance.  matter. 

2.  Thîs  matter  being  in  its  own  nature  but  one,  the  diverfîty  in  bodîes  llfe  mujpty  tf 
muft  neceflarily  arife  from  fomewhat  elfe-,    and  (înce  there  could  be  no**^^'^- 
change  in  matter  at  reft,  there  is  a  nêceflîty  of  motion  to  dîfcriminate  it  j 
and  for  that  motion,  alfo,  to  hâve  various  tendencies. 

Motion,  in  many  parts  of  matter,  appears  manifeft  to  fenfe  ;  but  how  it  came  WJ^ence  mot'M 

\j  this  motion,  is  difputed.  The  anciçnt  corpufcularians,  who  acknowledged/^'^^'^^'- 

no  author  of  the  univerfe,  were  reduced  to  make  it  inhérent  in  matter  ;  and, 

confequently,  cocval  there with  :  but  fînce  local  motion,  pr  an  cndeavour  at  it, 

is  noc  included  in  the  nature  of  matter,  which  is  as  much  matter  whcn  at 

reft,  as  when  in  motion  ;  and,  fince  the  famé  portion  of  matter,  may  frôm 

motion  be  reduced  to  reft  -,  and,  after  it  hàth  continued  at  reft,  ajs  long  as 

other  bodies  do  not  put  it  out  of  that  ftate,  may,  by  external  agents  be  mo- 

•Tcd  again;  I  am  of  opinion,  that  the  origin  of  motion  in  matter,   isfrom 

God;  as,  alfo,  the  laws  by  which  it  operated  în  bringing  the  world  to  its 

prefent  frame  :  fo  that  local  motion  feems  to  be  the  principal  amongft  fécond 

aufes,  and  the  grand  efficient  of  ail  that  happens  in  nature.     For  tho*  bulk, 

figure,  reft,  fituation,  and  texture,  concur  to  the  phenomena  of  nature  -, 

yet,  in  comparifon  of  motion,  they  fcem,  in  many  cafcs,  to  be  effets,  and 
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Physxcs.  în  others,  little  better  than  conditions  or  requifites,  whîch  modîfy  the  ope* 
ratipn,  that  one j)art  ot  matterj  by  virtue  of  its  motion,  hath  upon  another» 
as  in  a  wateh,  the  mstnbef ,  tive  %«ir«,  aod  corf^i^MMdâoce  ojf  tl^  wUsàk 
and  other  parts,  are  requifite  to  the  performing  the  office  of  a  watch  ;  but, 
'till  thefe  parts  arc  aâtually  put  in  motion»  ail  their  other  propertîes  remaîn 
inefficacious.     Thus,  àlfo,  a  Icey,  tho'  it  were  too  big  or  too  little,  or  its  fhape 
unfît  for  that  pf  the  cayity  of  the  lock,  wpyld  not  perfonn    its   of&cc^  tho' 
put  into  motion  ;  yet^  let  its  fize  and  figupe  be  nevcr  fo  fit,  cinl^s  a6hial 
motion  iiitervene,  it  w^ill  nevor  lock  or  ualock  :  as,  without  tlip  Ijice  aâual 
motion,  a  knifc,  or  razor,  will  not  àftually  eut,  how  much  foever  their 
Aape,  and  other  qualities,  fit  them  fqr  that  aâion.     So  brimftone,  what 
difpofition  of  parts  foever  it  has  to  be  turned  into  flame,  would  never  be 
iciadledf  uniefs  foqie  aélual  fir«,  fft  ptH^r  yehemently  an4  vi»rio]rày  ^ffit^fed 
matter,  puts  the  fulphurepus  corpufdes  into  a  very  irilk  motion  *. 

3.  Thefe  two  principles,  matter  and  motion,  being  eftablifhed,  it  will 
foUow,  that  matter  muft  be  aéVually  divided  into  parts  ;  and   that  each  of 
the  primitivie  fragments,  or  other  diftinâ  and  enorc  maflcs^  muft  h^re  two 
attributes,  its  own  magnitude  or  fize,  and  itç  own  figure  or  fhape.     And, 
fince  expérience  ftiews,  that  this  divifion  of  matter  is  frequently  made  into 
infenfible  particles  :  we  may  conclude,  that  the  minuteft  fragments,  as  well 
as  ihe  lar^ft  pûitions  of  the  uxûrerikl  jnatter*  havc^  iikcisrife*  their  pfculitf 
bulk  and  fhape.     For  being  a  finite  body,  its  dimenfîons  muft  be  tcrmina- 
ted,  and  meafurable  ;  and  tho*  jt  may  change  its  figure,  yet  it  will  necefla- 
rily  hâve  fome  figure  or  other.    We  muft,  therefore,  admit  thrce  effential 
properties  of  each  entire  part  of  matter,  viz.  magnitude,  /hgp-e,  ^^d,GUhsf 
émotion  or  reft  :  the  tw6  firft  of  which  may  be  caljed  infepjLrable  accidents; 
becaufe  matter  being  extend^d,  and  yet  finite,  it  îs  phyfically  impofible, 
that  it  (hould  be  deftîtute  of  fome  bulk  and  determinate  fhape. 

Whether  thefe  accidenta  may  npt  be  called  the  ntod^s,  or  primary  affec- 
tions of  bodîes^  to  diftinguifti  them  frpm  the  lefs  funple  qualities,  colours^ 
taftes,  &?<:.  thatbélongto  Dodies  upon  their  account-,  or  whethçr,  with  the 


Matter  di*vi^ 
fihle. 


ne  mtîon  gf 
real  qualities 
eKamif^d, 


*  Motion  i3  fipoen^ y  dcfti'd  to  ho»  tl»^  ' 
tr^nflaçiou  of  ;»  itody  from  ooe  place  tg  4- . 
nother  :  but  this  tranllation,  feems  ncher  the 
.^l&A  bf  inetion,  than  metkm  kTelf.  What- 
m^  Î0  Âid  t0  be  in  maono»  «lay  benonfidorM, 
^dier  with  reoard  tp  th^  part»  4>f  immgvable 
and  infinité  ipacc;-taihc  romotc  bodics  that 
fononnd  it  1  or  to  the  fiirikce  of  what  is  neoivft 
^  it.  Now,  as  the  parts  of  ft»ce  vtt  iitifinite 
and  inunovàUf^  and  haure  nomig  in  eonunon 
with  the  altezatiom  of  matterf  tbit  change  iif 
iltuation,  which  neijpeâs  the  jparts  pf  Çaoe, 
without  the  leaft  regard  to  the  rarrocmding  bo- 
diflBy  may  praparly  Jbe  called  obfidote  motioa. 
Agaia»  a  tiody^  <aid  to  he  in  laotiom  Joay  J^ 


compared  wich  bodtes  rei^ote  :  and,  as  a  iMf 
may  hcrc  bc  transfer'd,  ^Qgcther  with  (uçh  a* 
arenearit;  that  chajige  or  fituation,  whichi* 
made  with  regard  eo  bodies  at  g<iillanee,  may 
be  trrmed  cfixninQn  reiarive  laotiuo.  Ât  w 
laft  J^lace^  a  body  Cuppo^ed  in  motipn»  inay  be 
compai^d  with  the  uirface  of  thpfe  bpdies, 
which  are  very  near  it  :  and  as  in  this  afe, 
the  body  may  hâve  neicher  an  aÙblate,  aor  a 
çofKiaon  jiiodoa  %  jaad,  what  ^  th*»  ^^  *^' 
may»  in  leality,  hâve  them  both  ;  we  ^ 
jcall  this  change  of  Jîtuation,  jpropcr  ndaûvc 
motion.  See  Clarke  Anmt.  in  R^hauit.  fhfc- 
Ed.  3.  p.  ^6*^32.  MûAikwtâHFrituif.M^^' 
p.^ji^ 
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Êpicurems^  they  may  ndtbe  calledthe  conjuntftsofthelînafleft  parts  of  ïliàtar,  Ptt  trsî  cs.^ 
I  (hoir net  now  confider.  But  the  fchools  teach,  that  there  are  in  naturalbo-  ^     ^ 
dîcs,  manjrrealqualiries,  and  otherrcal  accidents^  whidhnotonly  are  no  modes 
of  mattcr^  but  real  entîties  diftinft  from  it.    Now,  accident  là,  by  logîcians^. 
ufcd  in  two  feveral  fenfes  :  fometimes  ît  \&  oppofed  x.o  the  fôurth  pf edicabîc, . 
or  propcrty»  and  is  then  defihed,  "  that  which  lîiay  be  prefcnt  or  abfent, 
•*  without  the  deilrudion  of  the  fubjeéb  z'^^a^  a  man  may  be  fick  ôr  well,and  a 
wall  white  or  black  ;  and  yet  the  one  be  ftill  a  man,  and  the  ôther  a  walI  :  and 
chis,  îir  the  fchools,  is  calPd  Accidens  pr^dkakile^to  dîfHngulIh  it  from  What 
they  call  jùcidens  prétdicamentale^/Vffhichh  oppôfed  to  fubftance.     i\  nd,  as 
ibbftance  is  commonly  defined  to  be  a  thing,  that  fubflft^  of  itfelf^  and  the 
fMhftraium  of  accidents  ;  fo  an  accident  is  faid  fo  be  îd  cujui  ejjteft  inejfe  :  and 
thcrcfore  ArifivtUy  who  ufually  calls  fubftanceâ  fimpîy  ttru^entities,  mott 
commonly.calls  accidents  «W«i«rr«»,  entities  of  entîties*,    thefe  re^ulrihg  the 
esdftence  of  fome  fubftance  wherèin  torefidè,  as  in  their  fubjcft  of  inhefîon. 
And,  becaufe  logiciansmakc  it  the  difcriminating  mark  of  fubftance  from  ac- 
tident^  that  it  cannot  exift  in  another  thing,  as  in  its  fubje<5t  of  inhefîon,  it  is 
feqaifiteito  knôW„thâr,  according  to  them^  a  thîng  is  in  a  lubjeû,  which, 
howevcr  ît  be  in  anûther  thing,  is  not  in  if  as  a  part,  and  cannot  exift  fepa- 
ratcly  from  the  thîng  wherein  it  is  r  as  a  white  waJl  is  the  fubjeft  of  înhe- 
fion  of  the  whicenefs  wé  fée  in  ît  ;  which  famé  whiteneA,  tho*  it  be  not  in 
the  walI  as  a  part'of  it  ;   yet  cannot,  aCcording  to  our  logicians,-  éxift  an/ 
whcrc  oQt  of  the  wall,  tho*  mai^y  othèr  bodies  may  hâve  the  like  degree  of 
whiteneis.     This  premiféd,  it  will  not  be  hard  to  difcovcr  the  abfurdicy  of 
the  opinion,  juft  mention'd,.  of  real  quaïïties  and  accidents -,    the  fchool- 
doârine  about  whicKj  àppears  tô  be  either  unintelligible,  ôr  manifeftiy  coa- 
thidiâory.  For,  fpeaking  in  a  phyfîcal  ienfe,  if  they  will  not  allôw  thefe  ac- 
cidents tobe  modes  ofmatter,.  but  entîties  reallydiftinâ  from  it,   and,  in 
femc  cafés,   feparable  ârom  allmatter^c  they  niake  them,  indeed,  accidents 
in  name,   but  repreient  thém  under  HicH  ajiotlon,  as  belongs  only  to  fûb- 
ftances:  the  nature  of  a  fubftance  confiftihg  in  fhis,  that  it  can  fubfift  of  k- 
fcif,  without  being  in  any  thing  elfe, .  as-in  a  fubjeft  of  inhefîon  :   fo  that  to 
tell  us,  a  qtiality,.  or  other  accident,  may  fîibfîft  without  a  fubieâ,  is  to  al- 
low  it  the  true  nature  of  fubftance.     Norcoiildl  ever  find  it  intdligibly 
madc  out,  what  thefe  real  qualities  are,.that  they  deny  to  be  either  matter,- 
or  modes  of'  matter,  or  immaterial  fubftances;    When  a  bowl  is  in  motion  or 
at  reft,  that  motion  or  reft,  or  gfobular  figure  of  the  bowl,  is  not  nothing,. 
yet  no  part  of  the  bowl  \  whofe  whole  fubftance  would  remain,  tho'  it 
wanted  any  one  of  thefe  accidents  ::and  to^make  them  real  and  phyfîcal  enti*^ 
tics,  is,  as  if,  becaufe  we  may  confider  the  famé  man  fîttîi^,.  ftanding,  run- 
aing,  thîrfty,  hungry,.è?f.  wc  Ihouldmake  each  of  thefe  a  diftinû  entity, 
as  wc  givefome  (rf'them  diftinét  names:  whereas,  the  fubjeft:  of  ail  thefe 
qualities  is  but  the  famé  man,  confidered  with  circumftances  which  may  makc^ 
nîm  appear  différent  in  one  café,  from  what  he  âppears  in  another..  And,, 
we  muft  hcrç  obferve,.that  not  only  diverfity  of  names,  but  even  diverfitY  of 
âcfioitions,  does  not  always  infer  a  diverfity  ôf  phyfîcal  entîties  in  the  lub- 
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Ph  Ys I es. je6t  whereto  they  are  attributed.  For  it  happens  in  many  of  thc  phyfical  at- 
^ii^-rvrr^  tributes  of  a  body,  as  it  does  wbere  aman,  who  is  a  fiither,  a  hufband»  a  maf- 
ter,  a  prince,  Cffr.  may  hâve  a  peculiar  définition  in  each  of  thefe  capacitics  ; 
and  yet  the  man,  confider^d  ih  himfelf,  is  but  tlie  famé  man^  who,  in  re- 
fpeft  of  différent  capacîties  or  relations  to  other  things,  is  called  by  diffé- 
rent names,  which  conclude  not  fo  majiy  real  and  aifl:in£t  entities  in  ihc. 
perfon  thus  varioufly  denominated. 
ne  relative  But  bccaufe  thîs  notion  may  be .  of  great  importance  to  the  nature 
nature  of  phy- o^  qualîties  ;  we  may  farther  confider,  that  whcn  the  fmîth,  who  firft 
ficai  quahties.  j^vented  locks  and  keys,  had  made  his  firfl  lock,  it  was  only  a  pièce  of 
iron,  cpntrived  into  a  particular  fhape  ;  and  when,  afterv/ards,  he  made  a 
key  to  it,  that  alfo,  confiderM  in  itfelf,  was  nothing  but  a  pièce  ol  irpn  of  a 
determinate  .figure  -,  but  as  thefe  two  piecer,  of  îroii  might  now  be  applied 
to  one  another,  after  a;certaia  mann.:r  ;  and,  as  tlicre  was  a  congruity  bc- 
twixt  the  wards  of  the  lock  and  thofe  of  the  key,  ths  lock  and  the  key.  now, 
each  of  theni,  obtain'd  a  new  capacity  ;  and  it  became  a  principal  part  of  the 
notion  and  defcription  of  a  lock,  that  it  was  capable  of  bcing  made  to  lock 
or  unlock,  by.  that  other  pièce  of  iron  we  call  a'kcy  ;  ^nd  ît  was  look'd  upon 
as  a  peculiar  faculty  and  power  in  the  key,  to  be  fit  to  open  .  and  fhut  the 
lock  :  and  yet,  by  thefe  new  attributes  there  was  not  added  any  real  or  phy- 
fical entity,  either  to  the  lock  or  the  key  -,  each  of  t.hem  reniai  a  ing  the  famé 
pièce  of  iron,  jult  fo  Ihaped  as  it  was  before.  And  when  the  fmîth  made 
other  keys  of  différent  fizes,  or  with  difFering  wards  ;  tho*  the  firft  lock 
couldnotbe  opened  with  any  of  thofe  keys,  yet,  that  indifpofition  was 
nothing  new  in  the  lock,  or  diftinft  frorh  the  figure  ithad,  before  thofe 
keys  were  made.  To  carry  this  comparifon  a  little  further  :  thp*  one, 
who  had  defined  the  firft  lock  and  the  firft  key,  would  hâve  donc  it* 
by  diftinét  définitions-,  yet,  thefe  définitions  being  èîven  only  upon  ac-' 
count  of  certain  refpeâs,  which  the  defined  bodies  nad  to  one  another, 
would  not  infer,  that  the  two  iron  înftruments  phyfically  differ'd,  other- 
wife  than  in  "the  figure,  fize,  or  contrivance  of  the  iron,  wherêof  each  con- 
fifted.  Thus,  why  may  we  not  conceîve,  that  as  to  thofe  qualitiés  which  we 
call  fenfible,  for  inftance,  tho'  by  virtue  of  a  certain  congruity,  or  ihcon- 
gruity,  in  point  of  figure  or  texture,  or  other  mechanical  properties,  to 
our  fenfes,  the  portions  of  matter  they  modify  are  enâbled  to  producc  vari- 
ous  efFefts,  upon  account  whereof  bodies  are  faid  to  be  endowed  with  quà- 
lities  -,  yet,  that  they  are  not,  in  the  bodies  endowed  with  them,  any  real, 
or  dîftinft  entities,  or  difFering  from  the  matter  itfelf,  of  fuch  a  determinate 
bignefs,  jfhape,  or  other  mechanical  modifications  ?  And  thus  tho*  thc  mo- 
dem goldfmiths  and  refiners,  reckon  it  amongft  the  moft  diftinguifliîng  qua- 
litiés of  gold,  that  it  is  difToluble  in  Aqua  re^ia^  whilA  yfqua  fortis  will  not 
work  upon  it  ;  yet  thefe  attributes  are  not,  m  the  gold,  any  thing  diftinâ 
from  its  peculiar  texture  -,  nor  is  the  gold  we  hâve  now  of  any  otlicr  nature, 
than  it  was  in  Pliny's  time,  when  Aqua  fortis  ^nA  Aqua  regia  werc  unknown. 
And  if  another  menftruum,  of  which  poflîbly  I  am  pofTefs'd,  (hould  be  invent- 
ed  to  diflblve  pure  gold  in  part,  and  change  it  into  a  différent  metalline  body, 
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thcTCwillthcn  arifc  another  newpropcrty,  whereby  to  dîftinguilh  thîs  fromPHYsics. 
othcr  metals  :  yet  the  nature  of  gold  is  not  at  ail  différent  now,  from  what  ît  " 
was  before  the  difcovery  of  this  laft  menftruum.  There  are  bodies  neither 
carhartic  nor  fudorific,  with  fome  of  which  gold  bcing  joined,  acquires  a 
purgative  virtue,  and  with  others  a  power  to  procure  fweat.  Nature  her- 
felf,  fometimes  produces  things,  that  hâve  new  relations  to  others  :  and  art, 
efpecially  if  alliflred  by  chymiftry,  may  caufe  fo  many  new  produftioas,  that 
no  man  can  tell,  but  the  moft  familiar  bodies  may  hâve  multitudes  of 
quaiities,  he  dreams  not  of,  which  will  hardly  be  irnagined  rcal  phyfical  en- 
tities.  Beaten  glafs  is  commenly  reckoned  among  poifons  ;  yet,  its  de- 
ftruôivc  faculty,  fuppofed  to  be  a  peculiar  entity  in  the  beaten  glafs,  isreally 
nothing  diftinâ  from  the  glafs  itfelf,  fuppofed  of  a  determinate  bignefs  and 
figure  of  parts,  acquir*d  by  comminuticn.  For  thefe  glafly  fragments  be- 
ing  numerous,  rîgid,  fmall,  and  cndowed  with  ftiarp  points  and  cutting 
edges,  are  enabled,  by  thefe  mechanical  properties,  to  wound  the  tender 
membranes  of  the  ftomach  and  guts,  and  produce  ail  the  effèfts  ufually  afcri- 
bed  to  fome  poifons  :  yet,  the  famé  is  found  to  do  no  harm,  where  ît  is  fo 
finely  powder'd,  as  not  to  wound  the  înteftines.  Accordingly  we  fee,  that 
the  fragments  of  fapphires,  cryftals,  and  rubies,  things  much  harder  than 
glals,  are  innocently  ufed  in  cordial  compofitions  ;  being,  by  grinding,  redu- 
ced  to  a  powder  too  fubtile  to  excoriate  the  ftomach.  Hence  the  multiplicity 
of  quaiities  in  the  famé  natural  bodies,  may  proceed  from  the  bare  texture, 
and  other  mechanical  affèftions  of  their  matter  :  for  we  muft  confider  each- 
body,  not  barely,  as  it  is  in  itfelf,  an  entire  and  diftinét  portion  of  matter, 
but  as  a  part  of  the  univerfe  -,  and,  confequently,  placed  amongft  a  great 
number  and  variety  of  other  bodies,  upon  which  itmay  aft,  and  by  which  it 
may  be  aded  upon  feveral  ways  ;  each  whereof,  men  are  apt  to  fancy  a  diftinét 
power  or  quality  in  the  body,  whereby  thofe  aûions,  or  in  which  thofe  palli- 
ons, are  produced.  We  ail  know,  that  the  fun  hath  a  power  to  harden  clay, 
foften  wax,  melt  butter,  thaw  ice,  turn  water  into  vapour,  make  air  ex- 
pand  itfelf  in  weather-glafles,  contribute  to  blanch  linen,  render  the  whîte 
Ikin  of  the  face  fwarthy,  and  mowed  grafs  yellow,  to  ripen  fruit,  hatch  the 
eggs  of  filk-worms,  caterpillars,  6?^.  and  perform  many  other  things,  fome 
of  which  feem  contrary  to  others  ;  yet,  thefe  are  not  diftinét  powers  or  fa- 
culties  in  the  fun,  but  only  the  productions  of  its  heat,  diverfîfied  by  the 
différent  textures  of  the  body  it  chances  to  work  on,  and  the  condition  of 
the  other  fubftances  concerned  in  the  opération.  And  therefore,  whether 
the  fun,  in  fome  cafés,  has  any  influence  at  ail  diftinâ  from  its  light  and  heat, 
we  fee  that  ail  the  phenomena  mention'd,  are  producible  by  the-  heat  of  com- 
mon  fire,  duly  applied  and  regulated.  And,  to  give  an  inftance  of  another 
kind;  having  caufed  fome  folid  balls  of  iron,  IkilfuUy  hardcned,  and 
exquiûtely  fhaped  and  glazcd,  to  be  purpofely  made,  each  of  them  proved 
a  fphericai  looicing-glafs  •,  which,  placed  in  the  midft  of  a  room,  exhibited 
the  images  of  the  furrounding  objeéts  in  a  very  regukr  and  plealîng  manner  ; 
yet  the  globe  endowed  with  ail  thefe  properties,  was  but  iron  rcduced  by 
the  artificer  to  a  fpherical  figure  :  and  numerous  fpccnla^  may  be  imme- 
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2  o  2  Farms  and  ^nlities. 

Ph  ysi  es.  diately  made,  by  breakîng  a  large  drop  of  quick-fîlver  into  feveral  lîttleones, 
x^^^^nuj  ^^ç^  Qf  which  will  fcrve  for  objefts  placed  near  it  ;  and  the  fmaller  whcreof^ 
may,  with  a  good  microfcope,  afFord  a  pleafant  profpcô  of  the  neighbouring 
objefts  -,  tho*  to  reduce  a  parcel  of  ftagnant  quick-filver  into  many  of  thcfe 
little  fpherical  fpecula^  whofe  propçrties  are  fo  diftering  from  thofc  of  pîaia 
ones,  there  is  nothing  required,  but  a  flight  local  motion,  which,  in  the 
twinkling  of  an  eye,  changeth  the  figure  of  the  felf-fame  matter. 
Texture  ano-       ^^  ^^^  fuppofmg  ail  the  univerfe  annihilated,  exccpt  any  of  the  cntire 
'•^^«(Af^-  corpufcles,  above-mention*d,  it  is  hard  to  fay,  what  could  be  attributed  to  it, 
befides  matter,  motion,  reft,  bulk,  and  fhape  :  but  there  being  now  adhially 
in  the  univerfe,  great  multitudes  of  corpulcles  intermixed  with  onc  another» 
there  arife  in  every  diftinft  portion  of  matter,  which  a  number  of  them  makc 
up,  two  new  accidents  -,  the  one  whereof  more  relates  to  each  particular 
corpufcle,  in  regard  to  the  ftablc  bodies  about  it,  namely,  its  pofture  :  but 
when  two  or  more  fuch  bodies  are  placed  by  one  another,  the  manner  of 
their  being  fo  placed,  may  be  called  their  order.  And  when  many  corpufcles. 
convene  together,  fo  as  to  compofe  any  diftindt  body,  as  a  ftone  or  a  métal  » 
then,  from  their  other  accidents,  (or  modes)  and  from  thefe  two  laft  mcn- 
tioned,  there  arifes  a  certain  difpofition,  oit  contrivance  of  parts,  in  the 
whole,  which  we  call  the  texture  of  it. 
Senfihh  quali-     g.  And  if  we  fhould  conceive  the  univerfe  to  be  annihilated,  exceptone 
*       '"  rela-ç^ç^^  body,  fuppofe  a  métal,  or  a  ftone,  it  were  hard  to  fhew,.  that  there  is, 
phyfically,  any  thing  more  in  it  than  matter,  and  the  accidents  already  men- 
tioned.    But  now  we  are  to  confider,  that  there  aétually  arc  in  the  world, 
certain  fenfible  and  rational  beings,  called  men;  and  the  human  body, 
having  feveral  of  its  external  parts,  as  the  eye,  the  ear,  feff.  each  of  a 
diftinâ;  and  peculiar  texture,  whereby  it  is  capable  to  receive  imprefijons 
from  the  bcxlies  about  it,  and,  upon  that  account,   called   an  organ  of 
fenfe  ;  we  muft  obfcrve,  that  thefc  fenfes  may  be  wrought  upon  by  the 
figure,  fhape,  motion,  and  texture  of  bodies  without  thcm,  after  feveral' 
ways  :  fome  of  thofe  external  bodies  being  fitted  to  afFcét  the  ejre,  others. 
the  ear,  others  thé  noftrils,  6f  r.    And  to  thefe  opérations  of  the  objefts  an< 
the  fcnfcs,  the  mind  of  man,  which,  upon  account  of  its  union  with  the 
body,  perceivesthcm,  gives  diftinét  names  5  calling  the  one  light,  ot  colour,, 
the  other  found,  the  third  odour,  fcf  c.     And  becaufe,  alf©,.  each  organ  of 
fenfe,  as  the  eye,  or  the  palat,  may  itfelf  be  differently  affeûed  by  exter- 
nal objeéls,  the  mind,  likewife,  gives  the  objeds  of  the  feme  fenfe  diftinét 
appellations  ;  calling  one  colour  green,  antother  blue  $  one  taftc  fweec,  and 
another  bitter,.  ^c.  whence  men  havcheen  induced  to-framea  long  catalogue 
of  fuçh  thing^,  as,  for  their  relation  to  our  fenfes,  we  call  fenfible  qualities. 
And,  becaufe  we  hâve  been  converfant  with  them  bcfore  we  had  the  ufc  of 
rcafpn  ;  and  becaufe  ihe  mind  of  man  W  inclin*d  to  conceive  almoft:  every  thing. 
(ipyen  privatipns,  as  bUndaefs^dcath,  Gfr.)  under  thp  notion  of  a  true  entity, 
or  ûibftancç  ;  v^e  hâve  bçen,  ffom  our  infancy^y  apt  to  imagine,  th^  thefe 
fenfible  qua]i tics,  are  fpzl  l^içg^  in  tho  ol^eâs  tbcy  dtnomioate}  and  havo  the 
^Hl^.ùd  pqwer  t^  workparûçuiar.  thingp.  ^  as  graority  has  a  powcr  to  ftop. 
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Forms  and  ^alities.  20 ^ 

the  tnotîon  of  a  ballet  ihot  upwards,  and  carry  that  folid  globe  of  matterPH  vsics. 

towards  thc  center  of  the  earth  :  whereas,  îndeed,  there  is  in  the  body,  to  ^ 

whîch  thefe  fenfible  qualifies  are  attributed,  nothing  real  and  ph/fical,  but 

the  fize,  fhape,  and  motion,  or  reft,  of  its  component  particles,  together 

with  that  texture  of  the  whole,  which  refults  from  their  being  contrived  as 

they  are.     Nor  is  it  neceflary  they  fhould  hâve  in  them  any  thing  more,  like 

to  the  ideas  they  excite  in  us  -,  thofe   îdeas  being  either  the  efFefts  of  our 

préjudices  or  inconfideratenefs,  or  elfe  to  be  derived  from  the  relation  that 

hippens  betwixt  thofe  primary  accidents  of  the  fenfible  objeflt,  and  the  pe- 

culiar  texture  of  the  organ  it  afFeôs  ;  as,  when  a  pin,  being  run  into  the 

fingcr,  caufeth  pain,  there  is  no  diftinâ:  quality  in  the  pin,  anfwerable  to 

what  we  are  apt  to  fancy  in  pain  -,  but  the  pin,  in  itfclf,  is  only  flendcr,  ftifF, 

and  ftiarp,  and  by  thofe  quaîities,  happens  to  make  a  folution  of  continuity 

in  the  organ  of  feeling,  upon  which,  by  reafon  of  the  fabric  of  the  body, 

and  the  intimate  union  of  the  foui  with  it,  there  arifcth  that  troublefome 

kind  of  perception,  which  we  call  pain. 

6.  But  hère  a  difficulty  will  arife  ;  for  fince  we  explaîn  colours,  odours, 
•and  the  like  fenfible  qualîtîes,  by  a  relation  to  our  fenfes  -,  it  feems  évident, 
riiat  they  hâve  an  abfolutc  being,  independent  of  us  :  thus  fnow  (ifor  inftance) 
would  be  white,  and  a  glo^ng  coal  hot,  tho'  there  were  no  man,  or  any 
other  animal  in  the  world  :  and.it  is  plain,  that  bodies  do  not,  by  their  qua- 
îities alone,  affeétour  fenfes,  but  even  inanimate  things  too  ;  as  a  fire-coal 
will  not  only  burn  a  man*s  hand,  but  would  likewife  heat  wax,  and  thaw  îce, 
tho*  ail  the  nien,  and  fenfîtive  beings  in  ^he  world,  were  annihîlated.  To 
clear  tiiis  difficulty,  I  do  not  fay,  there  are  no  other  accidents  in  bodies,  tlian 
colours,  odours,  and  the  like  ;  for  it  hath  already  been  fliewn,  that  there  are 
more  fîmplc  and  primitive  affeftions  of  matter,  from  which  thefe  fecondary 
quaîities  proceed  -,  and  that  the  opérations  of  bodies  upon  one  another,  refult 
from  the  famé,  we  fhall  fee  hereafter,  Nor  do  I  fay,  that  ail  quaîities  of 
bodies  are  dircftly  fenfible,  but  obferve,  that  when  one  body  works  upon 
another,  the  knowledge  we  hâve  of  their  opération,  proceeds  either  from 
fome  fenfible  quality,  or  fome  more  gênerai  afFeftion  of  matter  ;  as  motion, 
reft,  or  texture,  gencrated  or  defl:roy'd  in  one  of  them  :  elfe  it  is  hard  to 
conceive,  how  we  fhall  come  to  difcover  what  pafles  betwixt  them.  And  we 
muft  not  look  upon  cvery  diftinâ  body,  that  affeéts  the  fenfes,  as  a  bare  lump 
of  matter  of  the  bignefs,  and  external  fhape,  it  appears  ;  many  of  them  ha- 
ying  their  parts  curioufly  contrived,  and  moft  of  them,  perhaps,  in  motion 
too.  Nor  mufl:  we  fuppofe  the  univcrfe  that  furrounds  us,  a  movelefs  and 
undiftinguiflï'd  heap  of  matter,  but  a  great  erigine  ;  which,  having  either 
no  vacuity,  or  none  that  îs.confiderable  betwixt  its  known  parts,  the  aétions 
of  particular  bodies  upon  one  another,  muft  not  be  barely  eftimated,  as  if 
two  portions  of  matter,  of  their  bulkand  figure,  were  placed  in  fome  imagi- 
nary  ipace  beyond  the  world  -,  but  as  being  fltuate  in  the  world,  conftituted 
as  it  now  is,  and  confequently  as  having  their  aâion  upon  each  other. liable 
to  be  promoted,  hindred,  or  modified  by  the  aétions  of  other  bodies.  ■  A 
imali  force  apply*d  to  move  thc  index  of  a  dock  to  the  figure  xii.  will  make 
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Ph YSics.  the  hammer  often  ftrike  with  force  againft  the  bcU,  and  caufc  much  more 
^        '   commotion  among  the  wheels  and  weights,  than  a  far  greatcr  force  would 
do,  if  the  texture  and  contrivance  of  the  clock  did  not  largely  contribute  to 
the  produdion  of  fuch  an  effcd.     And  in  agitating  water  into  froth,  the 
whitenefs  would  never  be  produced  by  that  motion,  were  not  the  fun,  or 
other  lucid  body,  to  fhine  upon  that  aggregate  of  fmall  bubbles,  and  en- 
able  them  confufedly  to  refleâ  numberlefs  little,  contiguous,  lucid  images  to 
the  eye.  Thus,  giving  a  concave  figure  to  a  large  metalline  fpeculum,  would 
never  enable  it  to  fire  wood,  and  to  melt  down  mctals,  if  the  fun-bcams 
were  not,  by  means  of  that  concavity,  thrown  to  a  point.     And  to  fliew, 
byan  eminent  inftance,  what  various,  and  différent  effeâs,  the  famé  aôion 
of  a  natural  agent  may  produce,  according  to  the  feveral  difpofitions  of  the 
bodies  it  works  upon  \  m  two  eggs,  the  one  prolific,  the  other  not,  the 
fenfes  can,  perhaps,  find  no  différence  before  incubation  -,  yet,  thefe  bodies, 
outwardly  alike,  fo  diffcr  in  the  internai  difpofition  of  their  parts,  that  if 
both  be  expofed  to  the  famé  degree  of  hcat  ;  that  heat  will  change  the  one 
into  a  putrid  and  fetid  fubftance,  and  the  other  into  a  chick.  Farther,  Ideny 
not,  that  bodies  may  be  faid  to  hâve  thofe  qualities,  we  call  fenfible,  tho* 
therc  were  no  animais  in  the  world  ;  for  a  body,  in  that  café,  may  diffcr, 
from  thofe  which  are  nowquîte  deftitute  of  quality,  in  having  fuch  a  difpo- 
fition of  its  conftituent  corpufcles,  that  in  café  it  were  duly  apply*d  to  the 
organ  of  fcnfe  of  an  animal,  it  would  produce  fuch  a  fenfible  qualîty,  which 
a  body  of  another  texture  would  not  :  thus,  if  there  were  no  animais,  there 
would  be  no  fuch  thing  as  pain  ;  yet  a  pin  may,  upon  account  of  its  figure, 
be  fitted  to  caufe  pain,  in  café  it  were  moved  againft  a  man*s  finger  ;  whereas 
a  buUet,  or  other  blunt  body,  moved  againft  it  with  no  greater  force,  would 
caufe  no  fuch  perception.     Thus  fnow,  tho',  were  there  no  lucid  body, 
nor   organ   of  fight  in  the  world,  it  would  exhibit  no    colour,  hath  a 
greater  difpofition  than  a  coal,  or  foot,  to  refleâ:  light,  when  the  fun  lliines 
upon  ail  three.     And  fo  a  lute  is  in  tuïie,  whether  it  be  aâually  plaid  upon 
or  no,  if  the  ftrings  be  ail  fo  duly  ftretched,  that  it  would  appear  to  be  in 
tune,    in  café  it   were  touched.     But,  if  a  pin  Ihould  bc  thruft  into  a 
man*.s  finger,   both  a  while  before  and  after  his  death,  tho'  the  pin  be  as 
fliarp  at  one  time  as  at  the  other,  and  makes  in  both  cafés  a  like  folution  of 
continuity  ;  yet,  in  the  former  café,  the  adion  of  the  pin  will  produccpain, 
and  not  in  the  latter  ;  becaufe  in  this,  the  pricked  body  wants  the  faculty 
of  perception:  fo,  were  there  no  fenfitive  beings,  thofe  bodies  that  are  now 
the  objeftsof  our  fenfes,  would  be  difpofed,  indeed,  to  yield  colours,  taftes, 
and  the  like-,  but  aéhially  poflefs  only  thofe  more  gênerai  properties  of  bo- 
dies, figure,  motion,  texture,  £s?r.     To  illuftrate  this  farther:  fuppofeaman 
Ihould  beat  a  drum  at  fome  diftance  from  the  mouth  of  a  cave,  conveniently 
fuuated  to  refleft  the  found  of  it  ;  tho*  men  will  prefently  conclude,  that 
cave  to  hâve  an  écho,  and  be  apt  to  fancy  upon  that  account,  fome  reai 
property  in  the  place,  to  which  the  écho  is  laid  to  belong  -,  and  tho'  the 
lame  noife  made  in  many  of  the  neîghbouring  places,  would  not  be  reflefted 
ço  the  ear,  and  confequently  manifcft  thofe  places  to  hâve  no  cchocs }  yet» 
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to  fpeak  phyfically,  this  peculiar  quality  or  property  wc  fancy  in  the  cave,  Ph  vsics. 
is  nothing  but  the  hoUownefs  of  its  figure,  whereby  it  is  fo  difpofed,  when  v. 
thc  air  beats  againft  it,  as  to  refleft  the  motion  towards  the  place  whencc  it 
began  ;  for  hère  intervenes  only  the  figure  of  one  body,  and  the  motion  of 
another  ;  tho',  if  a  man*s  ear  chance  to  be  in  thc  way  of  thefe  motions  of 
the  air,  forwards  and  backwards,  it  givcs  him  a  perception  of  them,  which 
he  calls  found  :  and,  becaufe  thefe  perceptions,  which  are  fuppofed  to  pro- 
cced  fromthe  famé  percuflionof  the  drum,  and  thereby  of  the  air,  are  made 
at  diftinét  times  one  after  another  ;  that  hollow  body,  from  whence  thc 
laft  found  appears  to  come  to  the  ear,  is  imagined  to  hâve  a  peculiar  faculty, 
upon  account  whereof  we  fay,  that  fuch  a  place  hath  an  écho.  And  tho*  one 
body  often  feems  to  produce  in  another  feveral  fuch  qualities  as  we  call  fen- 
fîble,  which  therefore  appear  not  to  requirc  any  référence  to  our  fenfes  ;  I 
confider,  that  when  one  inaninute  body  works  upon  anotber,  therc  is  no- 
thing really  produced  by  the  agent  in  the  patient,  except  fome  local  motion 
of  its  parts,  or  fome  change  of  texture  confequent  upon  that  motion  ;  and 
fo  if  the  patient  cornes  to  hâve  any  fenfible  quality,  that  it  had  not  before,  it 
acquires  it  upon  the  famé  account  with  other  bodies  :  and  it  is  but  a  confe- 
quent to  this  mechanical  change  of  texture,,  that  by  means  of  its  cfFefts  upon 
our  organs  of  fenfe,  we  are  induced  to  attribute  this  or  that  fenfible  qua- 
lity to  it.  As  in  café  a  pin  /hould  chance,  by  fome  inanimate  body,  to  be 
driven  againft  a  man's  finger,  that  which  the  agent  doth,  is  but  to  put  a 
fharp  and  flender  body  into  fuch  a  kind  of  motion  \  and  that  which  the  pin 
doth,  is  to  pierce  into  the  body  it  meets  with,  not  hard  enough  to  refift  its 
motion  :  fo  that,  upon  this,  therc  ihould  enfue  fuch  a  thing  as  pain,  is . 
but  a  conlêquent,  that  fuperadds  nothing  of  real  to  the  pin,  which  occafions 
that  pain.  Thus,  if  a  pièce  of  tranfparcnt  ice  be,  by  the  fall  of  fome  hard 
body,  broken  into  a  grofs  powdcr  that  looks  whitilh,  the  falling  body  doth 
nothing  to  the  ice,  but  break  it  into  very  fmall  fragments,  that  lie  conf ufcdly 
upon  one  another  ;  tho'  by  reafon  of  the  fabric  of  the  world,  and  of  our  eyes,^ 
there  wfll,  in  the  light,  enfue,  upon  this  comminution,  fuch  a  kind  of  plen- 
tiful  refleâion  of  the  incident  rays  to  our  eyes,  as  wc  call  whitenefs  :  and 
when  the  fun,  by  thawing  this  broken  ice,  deftroys  the  whitenefs  of  that 
portion  of  matter,  and  makes  it  tranfparcnt,  which  it  was  not  before,  it 
only  alters  the  texture  of  the  component  parts,  by  putting  them  into  mo- 
tion, and  thereby  into  a  new  order  ;  in  which,  by  reafon  of  the  difpofition 
of  the  pores  întercepted  betwixt  them,  they  refleâ  but  few  of  the  incident 
rays  of  light,  and  tranfmit  the  greater  part.  Thus,  when  a  rough  pièce  of 
filver  is  burnifhed,  that  which  is  really  donc,  is  but  thc  depreflion  of  thc 
little  protubérant  parts  into  one  level  with  the  reft  of  thc  fuperficies  \  tho* 
upon  this  mechanical  change  of  the  texture  of  the  fuperficial  parts,  wc  fay» 
that  it  hath  loft  the  quality  of  roughnefs,  and  acquir'd  that  of  fmoothnefs, 
becaufe  the  little  ext^ncies,  by  their  figure,  before  refifted,  a  litde,  thc  motion 
of  our  fingers,  and  grated  upon  them,  when  now  the  fingers  meet  with  no 
fuch  refiftance.  It  is  true,  the  fire  thaws  ice,  and  alfo  makes  wax  flow,  and 
en&bles  it  to  burn  a  man's  hand^  yet  thif  doth  not  ncceflàrily  argue  any  inhe^ 
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Ph  Ystcs.  Tcnt^uaVrty  of  heat  în  it,  diftinft  from  thc  power  ît  hatTi  of  puttîng  the 
Ui  "^yr  u^  fmall  \  arts  of  thc  wax  into  fuch  a  motion,  as  makes  their  agitation  fur- 
tnount  their  cohefion  ;  which  motion,  togcther  with  their  gravity,  îs  e- 
nough  to  make  them,  for  a  feafon,  conftitute  a  fluid.     Aqua  fortis^  with- 
ouc  any  fenfible  heat,  i^rill  give  camphirc  the  form  of  a  liquor  diftîndt 
frqm  itfelf  ;  as  a  ftrong  fire  will,  alfo,  make  camphire  fluid.     And  I  know 
a  liquor,  into  which  certain  bodies  being  put,  when  both   itfelf  and  thcy 
are  adhjally  cold,  will  not  only  fpeedily  diiripate  many  of  their  parts  into 
finoak,  but  leave  the  reft  black,  and  burnt  almoft  like  a  cod.     So  that, 
tlio*  we  fuppofe  the  fire  to  do  no  more,  than  varîoufly  and  brilkly  agitate 
thc  infenfiblc  parts  of  wax  -,  this  may  fufficc  to  make  us  think  the   wax 
endowed  with  a  quality  of  heat  ;  becaufe,  if  fuch  an  agitation  be  greater 
thàn  that  of  our  organs  of  touch,  'cis  enough  to  producs  in  us  thé    fenfa- 
tîon  we  call  heat  ;  which  is  fo  much  a  relative  to  thofe  organs,  that  wc 
fee  the  famé  lukc-warm  water,  whofe  corpufclcs  are  only  moderately  agi- 
tated  by  the  fire,  will  appear  hot  to  one  hand,  if  that  be  very  cold,  and 
cold  to  the  other,  in  café  that  be  vcry  hot,  tho*  both  of  them  belong  to  the 
famé  man.     In  (hort,  if  we  fancy  any  two  of  the  bodies  about  us,  to  hâve 
nothing  to  do  with  any  other  body  in  the  univerfe,  it  îs  not  eafy  to  con- 
ceive,  either  how  one  can  aét  upon  the  other,  but  by  local  motion,  or 
how  by  motion  it  can  do  any  more,  than  put  the  parts  of  the  other  body 
into  motion  too,  and  thercby  producc  in  them  a  change  of  fîtuation  and 
texture,  or  of  fome  other  of  its  mechanical  affeftions  :    tho*  this  paflîve 
body,  being  placed  among  others,  in  a  world  conftituted  as  ours  is  now, 
and  being  brought  to  aft  upon  the  moft  curioufly  contriv'd  organs  of  ani- 
mais, may,  upon  both  thefe  accounts,  exhîbit  many  différent  phenomena  ; 
which,  tho*  we  look  upon  them  as  diftinâ:  qualities,  are  but  the  efFedts  of  the 
univcrfal  properties  of  mattcr  -,  and  may  be  deduced  from  the  fize,  fhap«, 
motion,  (or  rcft)  pofture,  order,  and  the  refulting  texture  of  its  infenfible 
parts.      And  thereforc,  tho*  for  fhortnefs,  I  fhall  not  fcruple  to  ufe  thc 
word,  qualities  ;  fince  it  is  already  generally  received,  I  mufl:  be  underftood 
to  mean  it  in  a  fenfe  fuitablc  to  this  doftrine  *. 
F       'wbat,       7*  ^^  ^^y  ^^^  confider,  that  men  having  taken  notice  of  certain  accî- 
*^^  '^     '  dcnfô  aflbciated  in  fome  bodies,    and  other  conventions  of  accidents  in 
others,  they,.  for  convcnieucy,  and  the  more  expeditious  expreflîon  of  their 
conceptions,  agreed  to  diftinguifh  them  into  feveral  forts  ;  which  they  call 
genders,  or  fpccics,  according  a^;  they  refcrred  them,  either  upwards  to 
A  more  comprehcnfivc  fort  of  bodies,  or  downwards  to  a  narrower  fjpccîes, 
or  to  individuals.     Thus,  obfcrving  many  bodies  to  agrée  in  being  rufîblc, 
malléable,  heavy,  (âc.  they  gave  to  that  fort  of  body  the  name  of  métal  ; 
which  is  a  genus,  in  référence  to  gold,  filver,  lead,  and  but  a  fpecies  in 
référence  to  that  fort  of  mix*d  bodies  called  foffils  -,    this  fuperior  genus 
comprehending  both  metals,  ftoncs,  and  other  concrétions,  though  itfelf 

*  For  a  mofe  AU  account  of  this  mat- 1  flanding,  from  book  2.  ch.  23.   to  book  3. 
tm,  &ç  Mr.  Lo€it*$  Ëfiày  oa  luuun  tmder-.-j  ch.  5. 
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bc  but  a  fpccics  in  refpeâ:  of  inix*d  bodies.     Now,  whcn  à  body  is  r€feiT*dPHysics. 
to  any  particular  fpecies  -^  becaufe  men  hâve  agreed  to  fignify  ail  the  cflen- 
rials  rcquifite  to  conftitute  fuch  a  body^  by  one  name,  moft  writers  havebeen 
apt  to  think,  that,  befides  the  common  matter  of  ail  bodies,  there  is  but  one 
thing  that  difcriminates  it  from  other  kinds^  and  makes  it  what  it  is  ;  and 
this^  for  brevity-fakcy  they  call  form  ;  which,  becaufe  ail  the  qualifies, 
and  other  accidents  of  the  body,  mufl  dépend  on  it,  they  alfb  imagine  to 
be  a  very   fubilance,.  and,  kideed,.  a  kind   of  fouly  that,  united   to  the 
grois  matter,  with  it  compofes  a  natural  body,  and  aâs  by  the  feveral 
qualities,.  to  be  found  therein,  which  men  ufually  aicribe  to  the  créature  fa 
confipo£ed.     But  afk  a  man  what  gpld  is,  if  he  cannot  fhew  you  a  pièce, 
and  tell  you  this  is.  gold,  he  will  defcribe  it  as  a  body  that  is  cxtremely 
ponderous,  very  malléable,  duftile,.  fufible,.  yet  fixed  in  the  fire,  and  of  a 
yellowifh  colour  ;  and  if  you  oflFer  to  put  ofF  to  him  a  pièce  of  brafs  for  a 
pièce  of  gold,  he  wilf  prefently  refufe  it  ;  and  tell  you*,  that^  though  your 
brafs  be  colour'd  like  that,  it  is  not  (b  heavy,  io  malléable,  nor  will,  likcr 
gold,  refifl  the  fire,  or  jiquafortis.     And  if  you  aflc  men,  what  they  mean 
by  a  ruby,  nitre,  or  pearl,  they  will  ftill  make  you  fuch  anfwers,>  from* 
whcnce  you  majr  dearly  pcrceive,  that  whatever  we  talk,  in  theory,  of  fub- 
ilantial  forms,  yet  that,  upon   account  of  which,  we  really  diilinguîfh^ 
any  one  body  from  another,  and  refer  it  to  this  or  that  fpecies  of  bodies,. 
is  nothing  but  an  aggregate  or  convention  of  fuch  acciderîts,.  as  moft  men, 
by  a  kind  of  agreement,  thi«k  neceflary,  or  fufficient  to  make  a  portion  of 
the  uiûverial  matter  belong  to  a  determinate  genus  or  fpecies  of  natural 
bodies.    The  maîntaining,  it  poffible  to  trânfmute  the   ignobler  metak 
into  gold,  argues,  that  if  a  man  could  bring  any  parcel  of  matter  to  be 
yellow,  malléable,  ponderous,.  and  to  hâve  a  concurrence  of  ail  thofe  ac- 
cidents,,  by  which  men  try  true  gpld  from  falfe,  they  would^  without 
fcruple,  take  it  for  true  gpld.     And,  indeed,  fînce  to  every  determinate 
ipecies  of  bodies,.  there  belongs  more  than  one  quality,  there  needs  no 
more  fufficicntly  ta  difcriminate  any  one  kind  of  bodies,  from  ail  others  in^ 
the  world,  not  of  that  kind.     Tho*'  fphcres  and  parallelopipeds  differ  but 
in  fhape,.  yet  this  différence  alone  is  the  ground  of  fo  many  others,  that 
Euclidy  and  other  gcometricians,  hâve  demonftrated  many  properties  of  the 
one,  which  in  no  wife  belong  to»  the  other.     And  it  would  be  thought  a 
man'is  own  fault,  if  he  could  not  diftinguilh  a  needk  from  a  file,  or  a  kcy 
from  a  pair  of  fcifiars  ;  tho'  thefe  being  ail  made  of  iron,  and  differing  but 
in  bignefs  and  fhape,  are  lefs  remarkably  unlike,  than  natural  bodies  ;  the 
moft  part  of  which  differ  from  each  other  in  many  nu>re  accidents  tkan 
two.     Nor  need  we  think,  that  qualities  being  but  accidents,  they  cannot 
bc  cffential  to  a  natural  body  :  for  accident  is  fometimes  oppofed  to  fub* 
ftance>  ànd  fometimes  ta  efîencc  ;  and  tho*^  an  accident  can  be  but  acci^ 
dental  to  matter,  as  it.  is  a  fubibintial  thing,.  yet  it  may  be  eflenrial  to  a  par- 
ticular body  ;  as  tho'  roundnefs  is  but  accidentai  to  bnds^  yet  it  is  eflèntial  to 
a  brafs  fpbere  ^  becaufe,  tho'  the  brafs  weœ  deftiuite  of  fphericityy  it  would 
ftill  be  a  corporealjSohftaiice  v  ^V  wâthout  tbat  roundnciï^,.  itcouklnot  be 
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Ph  Ysics.  a  fpHere:  wherefore,  fincc  an  a^regate  of  qualities  is  enough  to  make  thc 
portion  of  matter,  wherein  it  is  found,  what  it  is,  and  denomînate  it  of  a 
determinate  fort  of  bodies  ;  and  fince  thofe  qualities  themfelvcs,  proceed 
from  the  more  primary  and  univerfalafFcftions  of  matter,  viz,  bulk,  fhape, 
motion,  or  reft,  and   the  texture  tbence  refulting  ;  why  may  not  the  form 
of  a  body,  made  up  of  thofe  qualities,  united  in  one  fubj-^ft,  likewifc  con- 
fift  in  fuch  a  convention  of  the  mechanical  properties  of  matter,  as  is  ne- 
ceflary  to  conftitute  a  body  of  that  determinate  kind  ?     And  fo,  though  1 
fiiall,  for  brevity-fake,  retain  thc  word  form  ;  yet  I  would  be  underftood 
to  mean  by  it,  not  a  real  fubftance,  diftinâ  from  matter,  but  only  tKc 
matter  itfelf  of  a  natural  body,  confider*d  with  its  peculiar  manner  of  cx- 
iftence  ;  which,  I  think,  may  be  properly  called,  cither  its  fpecifîcal  or 
denominating  ftate,  or  its  effential  modification  ;  or,  to  exprefs  it  in  one 
word,  its  ftamp  :   for  fuch  a  convention  of  accidents,  is  fufficîent  to  per- 
form  thc  offices  neceflarily  required  in  what  men  call  a  form  ;  fince  it  rcn- 
ders  thc  body  what   it  is,  making  it  appertain  to  a  determinate  fpccies, 
and  difcriminating  it  from  ail  other  fpecies  of  bodies  whatfoevcr.     It  is, 
I  know,  faid  by  fome,  that  the  form  of  a  body  ought  to  be  the  prînciplc 
of  its  opération  -,  and  we  (hall  hereafter  confider,   in  what  fenfe  this  is  to 
be  admittcd,  or  rejeâed.     In  the  mean  time,  it  may  fuffice,  that  even  thc 
vulgar  philofophy  acknowledgcs,  that  natural  things,  for  thc  moft  part, 
cperatc  by  their  qualities  ;  and  how  great  thc  power  may  be,  which  a 
body  can  exercife  by  virtue  of  a  fîngle  quality,  will  appear  by  the  various 
cfFefts  which  fire  produces  by  its  heat.     And  if  feveral  adivc  qualities 
convcne  in  one  body,  (as  that  which  I  mean  by  form,  ufually  comprizes 
feveral  of  them)  how  great  things  may  be  thereby  performed,  might  be 
guefs'd  from  what  we  fee  donc  with  fome  engines,  by  virtue  of  thofe 
accidents,  the  fhape,  fize,  motion,  and  contrivance  of  their  parts.     But, 
befidcs  fuch  opérations,  as  proceed  from  the  effential  modification  of  thc 
matter  of  the  body,  confidcr'd  as  one  intirc  corporeal  agent,  it  may,  in 
feveral  cafés,  hâve  other  opérations,  upon  account  of  thofe  particular  cor- 
pufcles,    which,  tho*  they  concur  to  compofe   it,  and  are,   in  regard  of 
the  whole,  confîder*d  but  as  its  parts,  may  yet  retain  their  own  particular 
nature,  and  many  peculiar  qualities.     Thus  in  a  watch,  befidcs  the  of- 
fice it  performs  as  fuch,    the   feveral  parts  whereof  it  confîfts,    as  thc 
ipring,  thc  wheels,  thc  ftring,  6f f.  may  havc  each  its  peculiar  bulk,  ihape, 
aild  other  attributes  -,  upon  account  of  one  or  more  of  which,  the  wheel, 
ft)ring,  6ff .  may  do  other  things,  than  what  it  mcrely  performs  as  a  con- 
ftituent  part  of  thc  watch.     And  fo  in  thc  milk  of  a  nurfc,  who  hath 
takcn  a  potion  fome  hours  before  fhe  gives  fuck  ;  tho'  the  corpufcles  of 
thc  purging  medicine  appear  not,  to  fenfe,  diftinét  from  the  other  parts 
ofthe  milk,  which,  in  far  greater  numbers,  concur  with  them,  to  con- 
ftitute that  whitc  liquor  ;  yet  thefc  purgative  particles,  that  feem  to  be 
birt  part  of  the  matter  whereof  the  milk  confîfts,   fo  far  retain  their 
own  nature,  and  qualities,  that,  being  fucked  in  with  the  reft,  by  the  in*, 
fant,  they  quickly  difcover  themfelves  by  purging  him. 
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î.  îtremainsthatwe  déclare,  what  is  to  bc  meant  by  génération,  cor-P»ysics. 
TUprion,  and  altération.  In  order  whereto,  wc  may  confider  ;  firft,  that  c--v-*^ 
thcreare  in  the  world  numberlefs  particles  of  matter,  each  of  which  '^^^^^^^H^^'^^ 
xoo  fmall  to  be  fingly  fenfiblc  ;  which,  being  intire  and  undivided,  muft  ^^^^  '^'* 
necds  both  hâve  its  determinatc  (hape,  and  be  very  folid  ;  fo  that,  tho*  it 
*)e  mcntally  dîvifible,  yet,  by  reafon  of  its  fmallnefs,  and  folidity,  nature 
icarceever  aétually  divides  it:  and  fuch  particles  might,  in  this  fcnfe,  be 
called  minima^  or  prima  naturalia  *.  Secondly,  there  are  aifo  multitudes 
of  corpufcles,  which  are  made  from  the  coalition  of  feveral  of  the  former 
minima  naturaliay  whofe  bulk  is  fo  fmall,  and  their  adhefion  fo  clofe,  that 
cach  of  thefe  little  primitive  concrétions,  or  clufters  of  particles,  is  fingly 
bclowthedifcernment  of  fenfe;  and  tho*  not  ablblutely  indivifible  by  na- 
ture into  the /r/«r^fftf/«r^/itf  that  compofed  it,  or,  perhaps,  into  other  lit- 
de  fragments  ;  yet  they  very  rarely  happen  to  be  aétually  diflblved,  or 
brofcen  -,  but  remaîn  intire  in  a  great  variety  of  fenfible  bodies,  and  under 
various  forms,  or  difguiaes.  Thus,  even  grofler  and  more  compound  cor- 
pufcles, may  hâve  fuch  a  permanent  texture  :  for  quick-filver  may  be  tumed 
into  a  red  powder,  a  malléable  body,  or  a  fugitive  fm.oke  ;  and  dilguized 
by  many  other  ways,  and  yet  remain  true  and  recoverable  mercury.  And 
thefe  are,  as  it  were,  the  feeds,  or  immédiate  principles  of  many  forts  of 
natural  bodies  ;  viz.  earth,  water,  fait,  tâc.  and,  tho*  fingly  infenfible,  they 
become  capable,  when  united,  to  afFeét  the  fenfe.  If  good  camphire  be  kept 
a  whilc  in  pure  fpirit  of  wine,  it  will  be  thereby  reduced  into  fuch  little 
parts,  as  totally  to  difappear  in  the  liquor,  without  making  it  lefs  clear  than 
fàir  water  ;  yet,  if  into  this  mixture,  you  pour  a  compétent  quantity  of  water, 
in  a  moment  the  fcatter*d  corpufcles  of  the  camphire  wiU,  by  rc-uniting 
themfelves,  become  white,  and  vifible,  as  before.  Thirdly,  as  well 
each  of  the  minima  naturalia^  as  each  of  the  primary  clufters,  having 
its  own  determînate  bulk  and  fhape,  it  muft  always  happen,  when  thele 
come  to  adhère  to  one  another,  that  the  fize,  and  often,  that  the  figure  of 


•  "  It  fcems  probable  to  me,"  fkys  Sir 
I/aac  Newton,  **  that  God,  in  the  begin- 
*'  ning,  formed  matter  into  folid,  mafly,  hard, 
*'  impénétrable,  moveable  particles,  of  fach 
*'  fizes  and  figures,  and  with  fuch  other  pro- 
^  perdes,  and  in  fach  proportion  to  fpace,  as 
<*  moft  conduced  to  the  end  for  which  he 
<'  formed  thcm  ;  and  that  tkefe  primitive  par- 
<'  ticles,  beii^  folids,  are  incqmparably  harder 
"  than  an/  poroos  bodies  compoundedof  them  ; 
"  even  fo  hard,  as  never  to  wear,  or  break  in 
*'  pièces  ;  no  ordinary  power  being  able  to 
*'  divide  what  God  himfelf  made  one  in  the 
"  firft  création.  While  thefe  particles  con- 
"  tiniie  endre,  they  may  compofe  bodies  of 
"  one  and  the  ikme  nature,  and  texture,  in 
"  ail  âges  :  but  ûiould  they  wear  away,  or 


"  break  in  pièces,  the  nature  of  things  d«- 
"  pending  on  them  would  be  changed.  Wa- 
**  ter  and  earth,  compofed  of  old  worn  par- 
"  ticles,  and  fragments  of  pardcles,  wouI(i 
'*  not  be  of  the  ikme  nature  and  texture 
"  now  with  water  and  earth,  compofed  of  en- 
**  dre  pardcles  in  the  beginnmg.  And  therc- 
*'  fore,  that  nature  majr  be  lafting,  the 
*'  changes  of  corporeal  thii^  are  to  be  placed 
''  only  in  the  various  feparadons,  and  new 
"  aiTociadons  and  modons  of  thefe  perma- 
"  nent  parddes  ;  compound  bodies  bem^  apt 
**  to  break,  not  in  the  midftof  folid  particles, 
**  but  where  thefe  pardcles  are  hûd  toMther» 
*'  aai  only  touch  in  a  fèw  points.**  Nimuton. 
*'  Optic,  p.  375,  376. 
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pHYsics.the  corpufcle,  compos*d  by  theîr  juxta-pofition  andcohefion,  wUl  be  chan« 
'ged-,  and  not  feldom  too,  the  motion  of  the  one,  the   other,  or  both, 
will  receive  a  new  tendency,   or  be  alter*d  as  to   its  velocity,    or   other- 
wife  :  and  the  like  will  happen,  when  the  corpufcles,  that  compofe  a  clufter 
of  partiales,  are  disjoined,  or  part  of  the  little  mafs  is  broken  ofF.     And, 
whether  any  thing  of  matter  be  added  to  a  corpufcle,  or  taken  from  it,  in 
ci.ther  café  the  fize  of  it  muft  neceflarily  be  altered,  and,  for  the  moft  part, 
the  figure  will  be  fo  too  ;  whereby  it  will  both  acquire  a  congruity  to  the 
pores  of  fome  bodies,  and  become  unfit  for  thofe  of  others  ;  and  coniè- 
quently  be  qualified  to  operate  on  feveral  occafions,  much  otherwife  than 
before.  Fourthly,  whenmany  of  thefe  infenfible  corpufcles  corne  tpbe  aflbcia- 
ted  into  onc  vifible  body,  if  moft  of  them  be  put  into  motion,  from  what 
caufe  foever  the  motion  proceeds,  that  itfelf  may  produce  great  changes,  and 
new  qualities  in  the  body  they  compofe  :  for  motion  may  do  this  even  when 
it  makes  no  vifible  altération  in  the  body  ;  as  air  put  in  a  current,  acquires  a 
new  name,  and  is  called  wind,  and,  to  the  touch,  appears  far  colder,  than  the 
famé  air,  not  formed  into  a  ftream  ;  andiron,by  being  brifklyrubbedagainft 
wood,  or  other  iron,  hath  its  fmall  parts  fo  agitated,  as  to  feel  hot.  This  mo- 
tion, alfo,  frequently  makes  vifible  altérations  in  the  texture  of  the  body,  into 
which  it  is  received  ;  for  the  moved  parts  always  endeavour  to  communicate 
their  motion,  or  fome  degree  of  it,  to  parts,  which  before  were  cither  at  rcft, 
or  otherwife  moved  -,  and,  often,  the  famé  mçved  parts  thereby  either  disjoin, 
or  break  fome  of  the  corpufcles  they  hit  againft  ;  and  fo  change  their  bulk, 
or  fhape,  or  both  ;  and  either  drive  fome  of  them  quite  out  of  the  body,  and, 
perhaps,  lodge  themfelves  in  their  places,  or  elfe  aflbciate  them  with  others 
ahew  -,  whence  itufually  foUows,  that  the  texture  is,  for  a  while  at  leaft,  much 
altered.     Thus  water,  by  lofing  the  wonted  agitation  of  its  parts,   acquires 
the  firmnefs  and  brittlenefs  we  find  in  ice  \  and  wants  much  of  the  tranfpa- 
rency  it  had  when  fluid,     Thus,  alfo,  by  very  hard  rubbing  two  pièces  of 
refinous  wood  againft  one  another,  we  may  make  them  throw  ofF  many  of 
their  loofer  parts  into  fteams,  and  vifible  fmoke  ;  and,  if  the  attrition  be  du- 
ly  continued,  caufe  that  commotion  fo  to  change  the  texture  of  the   whole, 
as  afterwards  to  turn  the  fuperficial  parts  into  a  kind  of  coal.     And    milk, 
efpecially  in  hot  weather,  will,  by  the  inteftine  languid  motions  of  its  parts, 
be^  in  a  fliort  time,  turnedinto  a  thinnerfortofliquor,  and  intocream  ;  the 
latter  whereof,  will,  by  being  barcly  agitated,  foon  turn  into  that  unduoiis 
and  confiftent  body  we  call  butter,  and  into  a  thin,  fluid,  and  four  lîquor. 
In   like  manner,  by  bruifing    fruit,  its  texture   is  conimonly  fo  changed, 
that  the  bruifed  part  foon  becomes  of  a  différent  nature  from  the  found; 
and  of  ai-îother  colour,  tafte,  fmell,    and   confiftence.     So  that  local  mo- 
tion hath,  of  aU  other  affeûions  of  matter,  the  greateft  ftiare  in  the  alté- 
ration and  modification  thercof  j  fince  it  is  not  only  the  grand  efficient  a- 
mong  fécond  caufcs,  but  is  alfo,  frequently,  one  of  the  principal  things,  tLxt 
cbnftitutes  the  for  m  of  bodies  ;  as  when  two  ftîcks  are  fired  by  long  and 
vehciTiCnt  attrition,  local  motion   is  not  only  that  which.  kindles  the  wood, 
and  fo,  as  an  efficient,  produces  the  fire,  but  that,  which  principally  con- 
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curstog^  theproduced  ftream  of  fhînîng  matter  the  name  and  nature  oFPhysics. 
fiame;  and  thus  ît,  likcwîfc,  concurs,  to  conftitute  ail  fluîd  bodies.  Fifth-  ^  '^ 

ly,  Sincc  it  is  from  the  fize,  fliapc,  and  motion  of  the  fmall  parts  of  mat- 
ter, and  the  texture  that  refults  from  the  manner  of  theîr  being  difpofed  in 
my  body,  that  the  colour,  odour,  tafte,  and  other  qualifies  of  that  body, 
are  to  be  derived  ;  it  will  be  eafy  to  judge  fuch  changes  poflible,  as  may 
account  for  the  génération  and  corruption  of  bodies,  from  the  convention, 
diflblutîon,  and  the  altérations  of  them,  by  the  tranfpofition  of  their  confti- 
tuent  particles. 

And  hence  wîU  eafily  flow  the  doôrine  of  génération,  corruption,  and 
altération.     For  if  in  a  parcel  of  matter  thère  happen  fuch  a  concurrence  of 
ail  diofe  accidents,  as  men,  by  tacit  agreement,  hâve  thought  neceflary  and 
fufficient  to  conftitute  any  one  determinate  fpecies  of  things  ;  then  a  body 
belonging  to  that  fpecies  is  generated  de  novo.     Not  that  there  is,  really, 
any  thing  fubftantial  produced,  but  that  thofe  parts  of  matter,  which,  in- 
dccd,  pre-exifted  in  other  difpoStions,    are  now  brought  together  after  a 
manner,  requifite  to  entitle  the  body  which  refults  from  them,  to  a  new  de- 
nomination,  and  make  it  appertain  to  fuch  a  determinate  fpecies  of  natural 
bodies  ;  fothat  no  new  fubftance  is  produced  in  génération,  only  that,  which 
was  prc-exiftent,   obtains  a  new   modification,  or  manner  of  exiftence. 
Thus  when  the  fpring,  wheels,  ftring,  balance,  index,  6f r.  neceflary  to  a 
watch,  are  fet  together  in  the  order  requifite  to  make  fuch  a  little  engine  as 
fliall  mark  the  hours,  a  watch  isfaid  to  be  made  -,  tho*  none  of  the  parts  arc 
produced  anew,  but  'till  then  the  divided  matter  vas  not  contrived  and  put 
together,  in  the  manner  requifite  to  conftitute  the  thing  we  call  a  watch.  And 
fo,  when  fand  and  afties  are  well  melted  together,  and  fufFer*d  to  cool,  there 
is  generated,  by  the  colliquation,  that  fort  of  concrétion,  we  call  glafs  ;  tho* 
its  ingrédients  were  both  pre-exiftent,  and  do,  but  by  their  aflTociation,  obtain 
a  new  manner  of  exifting  together.     And,  as  a  body  is  faid  to  be  generated, 
when  it  firft  appears  clothed  with  ail  thofe  qualifies,  upon  account  whereof 
men  call  fome  bodies  ftones,  others  metals,  others  faits,  ^c.  fo  when  a  bo- 
dy comes'to  lofe  ail  or  any  of  thofe  accidents  that  are  effential,  and  neceflary 
to  conftitute  fuch  a  body,  it  is  then  faid  to  be  corrupted  or  deftroy*d  ;  and 
is  no  more  a  body  of  that  kind,  but  lofes  the  title  to  its  former  dénomina- 
tion ;  tho*  nothing  corporeal  or  fubftantial  periihes  in  this  change,  only  the 
eiTential  modification  of  the  matter  is  deftroy'd  ;  and  tho*  the  body  be  ftill  a 
body,  yet  it  is  no  longer  fuch  a  body  as  betore,  but  periftieth  in  the  capaci- 
tyofa  body  of  that  kind.     Thus,  ifaftone,  falling  upon  a  watch,  break 
it  to  pièces  ;  as,  when  the  watch  was  made,  there  was  no  new  fubftance 
produced,  ail  the  mater ial  parts  being  pre-exiftent  fomewhere  or  other  ;  fo, 
not  the  Icaft  part  of  the  fubftance  of  the  watch  isloft,  but  only  difplaced  and 
fcattered  ;  yet  that  portion  of  matter  ceafeth  to  be  a  watch.     Thixs,  when 
icc  cornes  to  be  thawed  in  clofe  veflels,  tho'  the  corruption  be  produced  only 
(for  ought  appears)  by  introducing  a  new  motion  and  difpofition  into  the 
parts  of  the  frozen  water,  yet  it  thereupon  ceafeth  to  be  içe,  tho*  it  remains 
as  much  water,  and,  confequently,  as  much  a  body,  as  beforc  it  was  frozen, 
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Physics.  or  thawed.    Thefe,  and  the  like  examples,  will  teach  us  how  to  undcrftand 
that  common  axiom  of  naturalifts,  corruptio  unius  eji  gêner atio  alterius^  fc?  è 
contra  ;  for,  fince  ît  is  acknowledged  on  ail  hands,  that  mattcr  cannot  natu- 
rally  be  annîhilated  ;  and,  fmce  tnere  are  fomc  properties,  as  fize,   fliapc, 
motion,  6fr.  that  are  înfeparable  from  the  aéhial  parts  of  matter  ;  fince  ^fo 
the  coalition  of  any  compétent  number  of  thefe  parts  is  fufficient  toconfti- 
tute  a  natural  body,  endowed  with  feveral  fenfîble  qualitîes  ;  the  fàme  agents,, 
that  fhatter  the  frame,  and  deftroy  the  texture  of  one  body,  will,  by  fhuffling 
them  together,  and  dîfpofing  them  after  a  new  manner,  ncceflarily  bring. 
them  to  conftitute  fome  new  fort  of  bodies  :  as   the  famé  thing,  that,  by 
burning,  deftroys  wood,  turns  it  into  flame,  foot,  andafhes.     Only  I  doubt,. 
whether  the  axiom  holds  generally  true,  if  it  be  meant,  that  every  corrup- 
tion muft  end  in  the  génération  of  abody,  belongîng  to  Tome  particular  fpc- 
cies  of  things,  unlefs  we  take  powders  and  fluid  bodies,  indefinitely,  for  fpc- 
oies  of  natural  bodies  -,  fince  it  is  plain,  there  are  multitudes  of  vegctabJes,. 
and  other  concrétions,  which,  when  they  rot,  do  not  turn  into  worms,  but 
either  into  fome  flimy  or  watry  fiibftance,  or  elfe  crumble  into  a  kind  of  dufl 
or  powder,  which,  tho'  cfteem'd  the  earth,  whereinto  rotteit  bodies  arc,  at 
length,  refolved,  is  very  far  from  beingofan  elementary  nature,  butas  yet 
remains  a  compound  body,  retaining  fome  qualifies  ;  whence,  often,  the 
duft  of  one  fort  of  plant,  or  animal,  dîfFersmuch  from  that  of  another. 

To  this  account  of  the  corruption  of  bodies,  we  may  add,  that  thcir  pu- 
trefaftion  is  buta  peculiar  kind  of  fiow  corruption,  which  happcns  to  them, 
for  the  moft  part,  by  means  of  the  air,  or  fome  other  ambient  fluid,  penc- 
trating  their  pores,  and,  by  îts  agitation,  changing  the  texture,  and^  pcr- 
haps  too,  the  figure  of  the  corpufcles  that  compofe  them  ;  whence  the  body, 
thus  changed,.  acquîres  qualities  unfuitable  to  its  former  nature,  and  gene- 
rally, ofFenfive  to  our  fenfes.     For  I  obfervc,  that  medlars,  tho'^  they  acquire,. 
in  length  of  time,  the  colour  and  foftnefs  of  rotten  apples,  and  other  putre- 
fied  fruit  ;  yet,  becaufe  their  tafte  is  not  then  harlh  as  before,  we  call  that 
ripenefi  in  them,  which  otherwîfe  we  fliould  call  rottennefs.     And  tho*  up- 
on  the  death  of  a  beaft,  we  generally  call  that  change,  which  happcns  to  the 
flelh  or  blood,  putrefaétion  ;  yet  we  fày  not  fo  of  what  happens  to  thofe 
parts  of  the  famé  animal,  whereof  mufle  is  made,  becaufe  that  has  a  grate- 
ful  fcent.     And  we  fee,  that  fome  men,  who  are  pleafed  with  rotten  cheefcv 
think  it  not  to  hâve  degenerated,  but  to  hâve  now  attained  its  bcft  ftate.  But 
as  a  body  feldom  acquires,  by  génération,  no  other  qualities,  than  juft  fuch 
as  are  abfolutely  neceflary  to  rank  it  in  the  fpecies  that  dcnominatcs  it  \  therc 
are  in  moft  bodies  feveral  other  qualities,  that  may  be  prefent  or  abfent 
without  efifentîalîy  changing  the  fubjeft:  thus  water  may  be  clear  or  muddy^ 
fweet  or  fetid,  and  ftill  remain  water  ;  butter  may  prove  white  or  yellow, 
fweet  orrancid,  confiftent  or  fluid,  and  ftill  be  butter.     Whenever,  there- 
forc,  aparcel  of  matter  acqu ires  or  lofes  a  quality,  that  is  not  eflential  to 
ît,  thatacquifitionor  lofs  is  diftinôly  called  altération  ;  andeven  génération 
ànd  corruption,  according  to  this  dodrine,.  arc  but  feveral  kinds  of  altéra- 
tion, taken  in  a  large  fenlè.  . 
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And  hère  wc  may  takc  notice  of  the  fertility  and  extent  of  the  mechanî-  Physics. 
cal hypothclîs  ;  for  fince,  according  to  our  doârinc,.  the  world  wc  live  in, ^    '    "^ 
is  ïM^  movclefs  or  indigefted  mafs  of  mattcr^  but  an  engine,  wherein  ^^aL^élariM. 
greateft  part  of  the  œmmon  matter  of  ail  bodies  is  always  in  motion  ;  and 
wherein  bodies  are  fo  clofe  fet  by  one  another,  that  they  hâve  either  no  va- 
cuities  betwîxt  them,  or  but  few  and  very  fmall  ones  ;  and  fince,  according. 
eo  us,  the  various  manner  of  the  coalition  of  feveral  corpufdes  into  one  vifi- 
ble  body,  is  enough  ta  give  them  a  peculiar  texture,  and  thereby  fit  them  tO' 
csdiibit  manyfenfible  qualities,  andto  become  a  body,  fometimes  of  one  de* 
nomination,  and  fometimes  ofanother;  it  will  naturally  foUow,  thatfrom 
the  various  occurfions  of  thc^e  innumerable  fwarms  of  little  bodies,  that  are 
moved  about  in  the  world,  there  nîuft  be  many  fitted  to  ftick  to  one  another,- 
and  fo  compofe  concrétions  ;  many  disjoined  from  one  another,  andagitated 
apart  ;  and  multitudes  alfo,  that  will  be  driven  to  aflbciate  themfelves,  now 
widi  one  body,  and  again  with  another.     And,  if  we,  alfo,  confider  on  the 
one  fide,  that  the  fîzes  of  the  fmall  particlcs  of  matter  nuy  be  very  various, 
and  thcir  figures  almoft  innumerable  ;  that  if  a  parcel  of  matter  happen  to^ 
ftick  to  one  body,  it  may  chance  togive  it  a  newquality  ;  and,  if  it  adhère 
to  another,  or  hit  againft  fome  of  its  parts^  conftitute  a  body  of  a  new  kind  j. 
or,  if  a  parcel  of  matter  be  ftruck  ofF  from  another,  it  niay  barely,  by  that,. 
leave  it,  and  itfelf  become  of  a  différent  nature  from  that  it  had  before  : 
if,  I  fay,  we  confider  thefè  thîngs,  it  will  not  be  hard  to  conceive,  that 
there  may  be  an  incomprehenfihle  variety  of  aflbciations  and  textures  of  the 
minute  parts  of  bodies,  and  confequently,  a  vaft  multitude  of  portions  of 
matter  endowed  with  piany  différent  qualities  deferving  diftindt  appella- 
tions ;  tho*  for  want  of  care  and  proper  words,.  men  hâve  not  y  et  takcn  fo' 
much  notice  of  their  lefs  obvious  varieties,  as  to  fbrtthemi,.  as  they  deferve,. 
and  give  them  diftinft  and  proper  names.     So  that  tho'  I  would  not  fay,. 
any  thing  may  immediately  be  made  of  every  thing,  as  a  gold  ring  of  a. 
wedgeof  gold,  or  oil,  or  fire^  of  w^cterr  yet,  fince  bodies  having  but  one 
common  matter,,  can  be  differenced  but  by  accidents,  which  feemi  ail  of  them,. 
the  effeftsand  confequence  of  local  motion,  *tisnot  abfurd  tothink,  that 
by  the  intervention  of  fome  very  fmall  addition  or  fubftraékion:  of  matter,. 
and  of  an  orderiy  fcries  of  altérations,  gradually  difpofing  the  matter  to  be 
tranfmuted,  almoft  any  thing  may,.at  length,  be  madîe  of  any  thing,v  as,  tho* 
eut  of  a  wedge  of  gold,  one  cannot  immediately  make  a  ring,  yet  by  either 
wiredrawing  that  wedge,  by  degrees,  or  by  melting  ity  and  cafting  a  little 
of  it  into  a  mould,  the  thing  may  be  effeéted.     And  fo,  tho'  water  cannot. 
immediately  be  tranfmuted  into  oil,  much  lefs  into  fire,  yet  if  you  nourifh 
certain  plants  with  water  alone^  till  they  hâve  aCTimilated  a  great  quantity  of 
it  into  their  own  nature,  you  may,  bycommittingthis  tranfmuted  water  to 
diftillation,  in  convcnient  glalTes,  obtain,  befides  other  things,  much  of  a 
tme  oil,.  and  a  blackcombuftible  coal*. 

What 

•  Sir  Ifaac  Nenutoti  fecmî  to  be  of  opinion,  j  tKe  fineft  of  bodies,  lîght.     ^'^  The  charging 
that  cven  grofs  bodies   arc  convertible  into  1  ^  of  bodies  into  light,  and  light   into  bodies, 
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Ph  y  SI  es.     What  we  would  provc,  is,  at  length,  this  -,  firft,  that  the  matter  of  ail  natu- 
^*"rv*^ral  bodîes  is  a  fubftancç  extended  and  impénétrable.  That  ail  bodies  thus  a- 
'^"^     '"'"grecing  in  the  famé  common  matter,  their  diftinétion  is  to  be  taken  from  thofc 
accidents  which  diverfify  it.   That  motion,  notbeirig  eflentîal  to  matter,  and 
net  originally  producible  by  other  accidents,  as  they  are  from   it,  may  bc 
Iook*d  upon  as  the  firft  and  chief  mode  orafFeélion  of  matter.      That  motion 
varioufly  determined,  naturally  divides  the  matter,  it  belongs  to,  inro  adual 
fragments  \  and  this  divifion,  obvious  expérience  manifefts  to  hâve  bcen  made 
into  parts  exceedingly  minute,  and  very  often  too  minute  to  be  fîngJy  per- 
ceivable  by  our  fenfes.     Whence  it  neceflarily  follows,   that    cach  of  thefe 
minute  parts,  or  minima  naturalia^  (as  weil  as  every  particular  body,  made 
up  by  the  coalition  of  any  number  of  them)  muft  hâve  its  determinatefize, 
and  fhape  ;  and  that  thefe  three,  bulk,  figure,  and  eîther  motion  or  reft,  arc 
the  primary  and  moft  univerfal  modes  of  the  infenfîble  parts  of  matter,  con- 
fider'd  eachof  themapart.     That  when  feveral  of  them  are  confider'd  togc- 
ther,  there  will  neceflarily  follow,  both  a  certain  pofition  and  pofture  in  re- 
gard to  the  horizon,  and  a  certain  order  before,  behind,  or  a-fîde  ofone  a- 
nother  ;  and  when  many  of  thefe  fmall  parts  convene  into  one  body,  from 
their  primary  afFeftions,  and  their  difpofition  or  contrivance  as  to  pofture 
and  order,  there  refults  what  we  callthe  texture  ofthat  body.     And  thefe 
are  the  afFeftions  that  belong  to  a  body,  confider*din  itfelf,  without  relation 
to  fenfitive  beings,  or  to  other  natural  bodies.     We  would  further  Ihew,  that 
there  being  men  in  the  world,  whofe  organs  of  fenfe  are  fo  dîffcrently  con- 
trived,  that  one  is  fitted  to  receive  impreflions  from  fome,  and  anotherfrom 
other  forts  of  external  objeéts  ;  the  perceptions  of  thefe  impreflions  are  difFc- 
rently  exprefs'd  by  words,  as  heat,  colour,  found,  odour  ;    and  are  corn- 
monly  imagined  to  proceed  from  certain  diftinft  and  peculiar  qualities  in 
the  external  objeft,  bearing  a  refemblance  to  the  ideas,  which  their  aftion 
upon  the  fenfes  excites  in  the  mind  ;  tho*  ail  thefe  fenfible  qualities,  and  the 
refl:  to  be  met  with  in  the  bodies  without  us,  are  but  the  efFefts  or  confe- 
quents  of  the  primary  affeftions  of  matter,  whofe  opérations  are  diverfified 
accord ing  to  the  nature  of  the  organs,  or  other  bodies  they  aStft.    That 
when  a  portion  of  matter,  either  by  the  accefs  or  recefs  of  corpufcles,  or  by 
the  tranfpofition  of  thofe  it  confiflied  of  before,  or  by  any  two  or  ail  of  thele 
ways,  obtains  a  concurrence  of  ail  the  qualities  men  commonly  agrée  tobe 
neceffary  and  fuffîcient  to  denominate  the  body  poflTefs'd  of  them,  a  métal, 
a  ftone,  or  the  like,  and  tp  rank  it  in  any  peculiar  and  determinate  fpecies 
of  bodies  i  then  a  body  ofthat  dénomination  is  faid  to  be  generated.    And 


"  is,"  fays  that  grcat  Philofophcr,  *'  vcry 
"  confonnable  to  the  courie  of  natRre, 
**  which  feems  deli^hted  with  tranfmatati- 
••  ons.  Water,  which  is  a  very  fluid,  taft- 
**  lefs  fait,  (he  changes  by  heat  mto  vapeur, 
•*  which  is  a  fort  of  air  j  and  by  cold  into 
v*J  ice,  which  is  a  hard,  pcllucid,  brittle, 
^'  fuiible  ftone;  and  this  Hone  retums  into 


"  water  by  heat  ;  and  vapoar  rctums  into 
"  water  by  cold.  Earth  by  heat  becom« 
"  lire,  and  by  cold  returns  into  carth.  Dcmc 
*'  bodies,  by  fermentation,  rarify  Into  k- 
"  veral  forts  of  air  j  and  this  air,  by  fer- 
**  mentation,  and  fometimes  without  it,  ff- 
"  tums  into  denfc  bodies.''  Sce  Nrwttn^ 
Optic.  p.  349,  350. 

this 


Digitized  by 


Google 


Forms  and  ^alities.  215 

this  convention  of  eflfential  accidents  being  takcn  together  for  the  fpecificP«Y8ics. 
diffcrenc*2  that  conftitutes  the  body,  and  difcrîniinates  it  from  ail  otber  forts,  ^—  ~^^'^^. 
is  by  one  name,  becaufe  confider'd  as  one  colleâive  thing,  called  its  form  i 
which^  confcquently,  is  but  a  certain  charaôer,  or  a  peculiar  ftate  of  matter, 
or  an  eflèntial  modification.  Laftly,  we  would  Ihow,  that  a  body  being  capa- 
ble of  many  other  qualifies,  befides  thofe,  whofe  convention  is  neceffary  to 
make  up  its  form  ;  the  acquifîtion  or  lofs  of  any  fuch  quality  is  termed  al- 
tération i  as  when  oil  cornes  to  be  frozen,  change  colour,  or  grow  rancid  ; 
but  that  if  ail,  or  any  of  thequalities,  reputed  eflèntial  to  fuch  a  body,  corne 
to  be  loft  or  deftroy'd,  fuch  a  remarkable  change  is  called  corruption  ;  as 
when  oil  takes  fire,  the  oil  is  not  faid  to  be  altered,  but  corrupted  or  de- 
ftroy *d,  and  fire  generated  ;  and  that  when  the  body  is  flowly  corrupted, 
and  thereby  alfo  acquires  qualifies  ofFenfive  to  our  fenfes,  efpecially  the  îmell 
and  tafte,  that  kind  of  corruption  is  called  putrefaâion  *,  but  that  nothing 
fubilantial,  either  in  this,  or  any  other  kind  of  corruption,  is  deftroy'd,  on- 
ly  that  particular  connexion  of  the  parts,  or  manner  of  their  co-exiftencc, 
upon  account  whercof  the  matter  was  term'd  aftone,  or  a  métal,  or  belong'd 
to  any  other  determinate  fpecies  of  bodies. 

S  E  C  T.     IL 

THE  orîgîn  of  forms,  tho'  thought  the  nobleft,  hath  yet  been  found Thi  vufgar 
one  of  the  moft  perplexed  inquirics  in  philofophy,  efpecially  as  mana-^^'*"''  ^f 
ged  by  the  fchools.     The  fum  of  the  controverfy  betwixt  us  and  them,  is,-^^^^7j  ^'"■^' 
whether  the  forms  of  natural  tliings  be,  in  génération,  educed,  as  they  jfpeak, 
out  of  the  power  of  the  matter  ;  and,  whether  thefe  forms  are  true  fubftantial 
entitîes,  diftinâ  from  the  other  fubftantial  principle  of  natural  bodies,  that 
is,  matter.     The  reafons  which  move  me  to  embrace  the  négative,,  are pr in- 
cipally  thefe.  Firft,  I  fce  no  neceflîty  for  admîtting  any  fuch  fubftantial.  rorms 
in  natural  things  «,  matter,  and  its  accidents,  being  fufficient  to  explain  as 
much  of  the  phenomena  of  nature,  as  we  are  likcly  to  underftand  *.     In;  the 
next  place,  I  fee  no  ufe  of  this  puzzlingdoôrine  of  fubftantial  forms  in  natu- 
ral philofophy  ;  nor  can  imagine  how  particular  phenomena  ftiould  be  ex- 
plain'd  by  a  principle,  whofe  nature  is  unknown.     And^  laftly,  I  cannot 
conceive,  how  forms  fhould  bc  generated,  as  the  pcripatetics  would  havc  it;. 
nor  how  the  things  they  afcribe  to  them,  are  confiftent  with  the  principles 
of  true  philofophy,  or  evcn  with  what  themfelves  otherwife  teach.  I  know 
the  fchoolmen  hère  take  refuge  in  an  obfcure  diftinftion,  and   tell  us,  that 
the  power  of  matter,  with  regard  to.  forms,  is  partly  eduébive,  as  the  agent 
can  make  the  form  out  of  it,  and  partly  réceptive,  whereby  it  can  receive 
the  form  fomade:  but,  fincethofc  who  fay  this,  will  not  allow,  that  the 
form  of  a  generated  body  was  aftually  pre-exifteïît  in  its  matter,  or  any  where 
elfe,  it  is  hard  to  conceive  how  a  fubftance  can  be  educed  out  of  another 


•  Tis  Sir  Ifaac  Newjton*^  firft  rulc  in  phî-     fQfficient  to  folvc  the   phenoj 
lofcphy,  that   no   other  caufcs    fhould  there-     Princip.  p.  357. 
û  be  adoiittcd^    but  fuch  as  arc  true^  ànd 


fub- 

Digitized  by  LjOOQ IC 


2 1 6  Forms  and  i^uaiities. 

Physi^cs>  fubftance  totally  diftînft  in  nature  from  ît,  without  beîng,  beforc  fiich  cduc- 
tion,  aftually  exiftent  in  it.  And  ^  for  the  réceptive  power  of  thc  mattcr, 
that  but  fitting  it  to  receive  or  lodge  a  form,  when  united  with  it  ;  how  can 
it  be  intelligibly  made  appear  to  contrîbute  to  thc  produâion  of  a  ncw  fub- 
ftance,  of  a  quite  différent  nature  from  that  matter,  tho'  it  harbours  it  when 
produced  ?  It  is  plain,  that  the  humàn  body  hath  a  réceptive  power  with 
regard  to  the  human  foui,  which  yet  themfelves  confefs,  both  to  bc  a  fub- 
ftantial  form,  and  not  tobe  educed  out  of  the  power  of  matter.  Indecd,  if 
they  would  admit  the  form  of  a  natural  body  to  be  but  a  more  fine  and  fub- 
tile  part  of  the  matter,  (as  fpirit  of  wine  is  of  wine,  which,upon  the  recefstherc- 
of,  remains  no  longer  wine,  but  phlegm,  or  vinegar,)  then  thc  eduékivc  power 
ofmattermight  fignify  fomething:  and  fo  it  might,  if  they  would  allow 
the  form  to  be  but  a  modification  of  the  matter  ;  for  then  it  would  import, 
that  the  matter  may  be  fo  ordered  or  difpofed  by  fit  agents,  as  to  conftitute 
a  body  of  a  particular  fort,  and  dénomination  :  as  the  form  of  a  fphere  may 
be  faid  to  lurk  potentially  in  a  pièce  of  brafs,  becaufe  the  brafs  may,  by 
cafting,  turning,  or  otherwife,  be  fo  figur*d,  as  to  bccome  a  fphere.  But 
this  they  will not  admit,  left  they  (houldmake  forms  to  be  but  accidents, 
tho*  ît  is,  for  ought  I  know^  as  little  intelligible,  how,  what  is  educed  out 
of  any  matter,  without  being  eîthcr  pre-cxiftent,  or  any  partof  thc  matter, 
can  be  a  truc  fubftance  ;  as  how  that  roundnefs  which  makes  a  pièce  of  brafs 
become  a  fphere,  can  be  a  new  fubftance  in  it.  Nor  can  they  admir  the 
other  way  of  educing  a  form  out  of  matter,  as  fpirit  out  of  wine,  becaufe 
then  matter  will  be  corruptible,  contrary  to  their  doôrinc  ;  and  matter  and 
form  not  be  two  différent  and  fubftantial  principles,  only  one  and  the  famé, 
tho*  diverfify'd  by  firmnefs,  grofTnefs,  6?^.  which  are  but  accidentai  diffé- 
rences, I  know  they  fpeak  much  of  the  efficacy  of  thc  agent  upon  thc 
matter,  in  the  génération  of  natural  bodies,  and  tell  us  ftrange  things  of 
his  manner  of  working.  But  not  to  fpend  time  in  examining  thofe  obfcure 
niceties  ;  I  anfwer,  in  (hort,  that  fince  the  agent,  let  him  be  what  he  will, 
is  but  a  phyfical  and  finite  agent  -,  and  fince  what  way  foever  he  works,  hc 
can  do  hothing  répugnant  to  the  nature  of  things  ;  thc  difïîculty  with  me 
will  ftill  remain.  For  if  the  form  produced  in  génération  be,  as  they  would 
havc  it,  a  fubftance,  not  beforc  to  be  found,  out  of  that  portion  of  matter, 
whcrewith  it  conftitutes  the  generated  body  -,  cither  it  muft  be  produced 
by  réfining,  or  fubtilizing  fome  parts  of  thc  matter  into  form  j  or  elfe,  it 
muft  be  produced  out  of  nothing  ;  tlut  is,  created.  If  they  allow  the  flrft, 
then  will  the  form  be  indeed  a  fubftance,  but  not,  as  they  hold  it,  diftinâ 
froni  matter;  fince  matter,  howcver  fubtilized,  is  matter  ftill  ;  as  thefineft 
fpirit  of  wine  is  as  truly  a  body,  as  the  wine  itfelf  that  yieldcd  it  ;  or  as  is 
the  groflèr  phlegm  from  which  it  was  extrafted.  Befides,  the  Peripateiics 
teach,  that  the  form  is  not  made  of  any  part  of  the  matter  :  nor,  indeed, 
is  it  conceivable,  how  a  phyfical  agent  can  turn  a  material  into  an  imma« 
terial  fubftance  ;  efpecially,  matter  being,  as  they  themfelves  confefs,  as 
well  incorruptible,  as  ingenerable.  But  if  they  will  not  allow,  as  they  do 
not,  that  the  fubftantial  form  is  made  of  any  thing  material,  they  muft 
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Ict  me  bclieve  ît  produced  out  of  nothîng,  till  they  (hew  how  a  fubftancePHYsics. 
can  be  othcrwife  produced,  that  exifted  no  where  before.  And,  at  this  ' 
rate,  every  natural  body,  of  a  fpecial  dénomination,  as  gold,  marble,  nitre, 
fcftT.  muft  not  be  produced  barely  by  génération,  but  partly  by  génération, 
ard  partly  by  création.  And,  fince  it  is  confefs'don  ail  fides,  that  no  na- 
tural agent  can  produce  the  leaft  atom  of  matter,  *cis  ftrange  they  Ihould, 
in  génération,  allow  every  phyfic.U  agent  the  power  of  producing  a  form, 
which,  according  to  them,  is  not  only  a  fubftance,  but  a  far  more  noble  one 
than  matter,  and,  thereby,  attribute  to  the  meaneft  créatures  that  power  of 
creating  îubftances,  which  the  ancicnt  naturalifts  thouglit  too  great  to  be 
afcribed  to  God  himfclf  ;  and,  therefore,  fome  fchoolmen  hâve  derived 
forms  immetliately  from  God  :  but  this  is  not  only  to  defert  Arifiole^  and 
the  Peripaietic  philofophy,  which  they  would  feem  to  maintain,  but  to  put 
omnipotence  upon  working  many  thoufand  miracles  every  hour,  to  perform 
that,  in  a  fupernatural  way,  which  feems  the  moft  familiar  effeft  of  nature 
in  her  ordinary  courfe. 

And,  as  the .  produftion  of  forms  out  of  the  power  of  matter,  is,  for 
thefc  reafons,  incomprehenfible  to  me  ;  fo  thofe  things  which  the  Peripatetics 
afcribe  to  their  fubftantial  forms,  are  fome  of  them  fuch,  as  I  cannot  re- 
concile to  my  reafon  :  for  they  tell  us  pofitively,  that  thefe  forms  arc  fub- 
ftances,  yet  at  the  famé  time  teach,  that  they  dépend  upon  matter  both  in 
feri  and  ejfcy  as  they  phrafe  it  ;  fo  that  they  cannot  fo  much  as  exift  out  of 
the  matter  which  fupports  them  \  which  is  to  make  them  fubftances  in  name, 
and  accidents  in  reality  :  for,  how  can  one  fubftance  be  faid  to  dépend  upon 
anochcr  in  fieri^  that  is  not  m.ade  of  any  part  of  it  ?  The  very  notion  of  a 
fubftance,  is,  to  be  a  fclf-fubfifting  entity,  or  that  which  needs  no  othcr 
created  being  to  fupport  it,  or  to  make  it  exift.  Befides,  as  there  are  but 
two  forts  of  fubftances,  material  and  immaterial,  a  fubftantial  form  muft 
appertain  to  one  of  them  ;  tho*  they  afcribe  fuch  things  to  it,  as  make  it 
very  unfit  to  be  referrcd  to  eitlier.  To  ail  this  I  add,  that  thefe  imaginary 
material  forms  alraoft  as  much  difturb  the  doârine  of  corruption,  as  that  of 
génération  :  for  if  a  form  be  a  true  fubftance,  really  diftinâ:  from  matter,  it 
muft,  as  we  faid,  be  able  to  exift  of  itfelf,  without  any  other  fubftance  to 
fiipport  it  :  as,  thofe  I  reafon  with  confefs,  that  the  foui  of  man  furvivcs 
the  body,  it,  before  death,  inform'd  :  whereas,  they  will  hâve  it,  that  in 
corruption  the  form  is  quite  abolilhed,  and  utterly  perifties,  as  not  being 
capable  of  exifting,  feparated  from  the  matter,  whereto  it  was  united.  So 
that  herc  again,  what  they  call  a  fubftance,  they  make  an  accident  ;  and 
bcfidcs,  contradift  their  own  vulg^r  dodrine,  that  natural  things  are,  upon 
their  corruption,  refolved  into  the  firft  matter  5  fince,  at  this  rate,  they 
ihould  fay,  that  fuch  things  are  but  partly  refolved  into  the  firft  matter, 
and  partly,  either  into  nothing,  or  into  forms  ;  which  being  as  well  im- 
material as  the  fouis  of  men^  muft,  for  ought  appears,  be  alfo,  like  them, 
accounted  immortal. 

I  fhould  now  proceed  to  examine  the  arguments  employ*d  by  the  fchools, 
to  prove  their  fubftantial  forms  j  but  becaufe  they  arc  rathcr  mctaphyfical, 
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Physïcs.  orlogîcaU  than  grounded  upon  the  principles  and  phenomena of  naturt,  and 
refpeét  rather  words  than  things,  I  (hall,  very  briefly,  anfwer  only  two  or 
thrvie  of  the  moft  plaufible.  Firft,  then,  they  thus  argue.  Omne  compqfitum 
fubftantiale  (it  is  hard  to  crîglifh  fuch  uncouth  terms)  requirit  iMteriam  Csf 
formom  fuhfianliahm^  ex  quitus  compmatur :  amne  corpus  natnraU  (fi  campofi' 
tum  fubftantiale.  Ergo^  Ùc.  Now,  for  brevity  fake,  I  Ihall  hère  only  dcny 
the  minor,  and  defire  the  propofers  to  prove  ît.  For  I  know  no  thing  in 
ttature,  that  is  compofed  of  matter,  and^a  fubftance  diftinét  from  matter,  cx- 
cept  man,  who  alone  is  madc  up  ojf  an  îmmaterial  form,  and  a  hiunan 
body.  If  it  be  urged,  that  then  other  bodics  cannot  be  propcrly  called 
€0fnp9jitafubftantialia^  I  fliall,  rather  than  wrangle,  gîve  them  îeave  to  find 
tout  fome  other  name  for  other  natural  things.  But  then  they  argue,  in  the 
hext  place,  that,  if  there  were  no  fubftantîiU  forms,  ail  bodies  would  be 
but  entia  per  accidens^  which  is  abfurd.  To  thîs  I  anfwcr,  that  in  the 
horion  many  learned  men  hâve  of  an  ens  fer  acciîtens^  as  being  that  which 
confifts  of  thofe  things  qua  non  ordinantur  ad  unum^  tho'  we  do  not  admit 
fubftantîal  forms,  y  et  we  nced  nôt  ndmit  natural  bodies  to  be  entin  fer  ac- 
■èidéns  ;  becaufe  in  them  the  feveral  things  thatconcurto  ccwîftkuce  the  body, 
tis  matter,  ïhape,  fituation,  and  ntotîon,  ordinantur  per  fe^  6f  iniriffficiy  to 
tohftîtute  Otte  natural  body.  But  îf  this  anlwer  be  not  fatisfaftcfry,  I  add, 
that'I  am  foUicitous  about  what  nature  hath  made  things  in  diemfelvcs,  not 
what  a  logicîan  or  metaphyfician  will  call  them,  in  the  ternw  of  his  art  ;  it 
being  much  fitter,  in  my  judgment,  to  aker  words  to  the  nature  of  things, 
than  to  affix  a  wrong  nature  to  things,  to  accomnlodate  them  to  a  form  of 
words,  probably  devifed  when  the  things  themfelves  were  unknown,  or  not 
"fïrell  Urtderftood,  if  thought  on.  Wherefore,  I  ftiall  further  only  confidcr 
this  argument,  "  if  there  were  no  fubftantial  forms,  there  could  bc  no  fub- 
**  ftaritial  définitions;  bat  the  confcquent  is  abfurd,  fo,  therefore,  isthean- 
"  tecèdent.'*  I  reply,  that  fînce  the  Peripatetiis  confefs  the  forms  of  bodies 
to  be  of  ^themfelves  unfcnown,  this  argument  ortly  concludes,  that  if  wedo 
not  admît  fome  things,  thit  are  not  in  nature,  we  cannot  biiild  our  défini- 
tions tïpôn  them  ;  nor,  indeed,  coiild  we,  if  we  Ihould  admit  fubftantial 
fôfms,  -give  fubftantial  defim'tions  of  natural  riiings,  unlcfs  we  Could,  àifo, 
défine  natural  bodies  by  tfhings  ëhat  we  know  not  ;  for  fuch  the  fubftantial 
forms  are  confefs'd  to  be  by  the  wifeft  Peripatetics^  who  pretsend  not  to 
giVe  <he  fubftantial  définitionof  anynaturalcompofition,  exceptman.  Bot 
it  may  fuffice  us  to  hâve,  inftead  of  fubftantial  définirions,  eflential  ones  of 
^thiit^  -,  I  mean,  fuch  as  are  tàken  ffom  their  effentiàl  dîflTerences,  which 
^driltitute  them  a  particular  fort  tiï  natural  bodies,  and  diftinguifli  them 
^Irom  âll  thofe  <)f  airy  othèr  -kind, 

®Ut  forTeûr  arguments  oPthis  fort  flioiild  not  prevnîl,  fome  modem  afiTer- 
^^ers'^^r forms  'hâve  thonght 'fit  to  add  pfhyfical  ones  ;  -which  may  bc  more  to 
^ilrpHrpofe'hefe'to  corffider.  T^irft  then,  ^among-the  phyfical  arguments, 
brought  to  prove  fubftantial  forms,  the  principal  is  taken  from  the  fponta- 
'^èws»return  of  heated^water  to  coldnefs-,  which  effeft,  fay  they,  muft  ne- 
AcÉîtiUrily ibe  afcrîbed  to  the^ionôf  the  fubftantial  form,  'whofe  office  it  îs 
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tx>  prcfcrvc  the  body  in  its  natural  ftate,  and,  as  therc  is  occafion,  to  rcducePHYsics. 
it  thereto:  whicli,  indeed,  might  fcem  plaufible,  if  we  were  fure  that  hea-  ' 
tcd  watcr  would  grow  cold  again,  without  the  lofs  of  any  parts  more  agi- 
tated  than  the  reft,  fuppofing  it  to  be  removed  into  fome  of  the  imaginary 
fpaces  beyond  the  world  \  but  as  the  café  is,  I  fee  no  neceflity  of  flying  to 
a  fubilantial  form  :  for  the  water  we  heat,  is  furrounded  with  our  air,  fome 
vcflcl,  or  other  body  contiguous  to  the  air  \  and  both  the  air  and  water 
in  our  climate,  are  moft  commonly  lefs  agitated,  than  the  animal  juices  in  our 
hands,  or  other  organs  of  touch  ;  which  makes  us  call  thofe  fluids  cold. 
Now,   when  the  water  is  expofed  to  the  fire,  it  is  thereby  put  into  a  new 
agitation,  more  véhément  than  that  of  the  parts  of  our  organs-,  but  whcn 
the  liquor  is  removed  from  the  fire,  this  acquired  agitation  muft  be  gradually 
Jcft,  eithcr  by  the  avolation  of  fuch  fiery  corpufcles,  as  the  Epicureans  ima- 
gine to  get  into  heated  water,  or  by  its  communicating  the  agitation  oS  its 
parts  to  the  contigruous  air,  or  to  the  containing  vefièl,  tilî  it  hâve  ioft  its 
additional  motion,  or  by  the  entrance  of  thofe  frigorifie  atoms,  wherewith 
(  îf  any  fuch  be  granted  )  the  air  in  thefe  climates  abound,  and  fo  be  re- 
duced  to  its  former  température:  which  may  as  weli  happen  without  a 
lubftantial  form,  as,  if  a  (hip  failing  fliowly  down  a  river,  ftiouid,  by  a 
iudden  guft  of  wind,  blowing  with  the  ftream,  be  drivcn  on  much  faftcr 
than  beforc  ;  for  the  vcffcl,  upon  the  wind's  ceafing,  would,  without  any  fuch 
internai  principle,  foon  return  to  its  former  flownefs  of  motion.     So  that  in 
this  phenomenon,  we  need  not  hâve  recourfe  to  an  internai  principle  ;  the 
température  of  the  external  air,  being  fufficient  to  folve  it.     And,  if  watcf 
be  kept  in  the  upper  part  of  a  houfe,  wherc  the  climate  is  hot,  it  will,  in 
fpite  of  the  form,  continue  far  lefs  cold,  ail  the  fummer  long>  than,  accor- 
ding  to  the  Peripateîicsy  its  nature  requires.  And,  by  the  doétrinc  of  forms, 
the  fluidity  of  water  muft  proceed  as  much  from  its  form,  as  the  coldnefs  ; 
and  yet  this  fo  far  dépends  upon  the  température  of  the  air,  that  in  Nova 
Zembldy  vaft  quantities  of  watcr  are  kept  in  folid  icc,  ail  the  year  long,  not- 
withftanding  the  power  of  a  fubftantial  form  to  preferve  it  fluid  ;  which  it 
will  never  be  made,  unlcfs  by  fuch  a  température  of  the  air,  as  would  itfelf, 
for  ought  appcars,  make  it  flow  again,  tho*  there  were  no  fuUtantial  form 
in  nature. 

Anothcr  argument  is,  that  matter  beiiîg  indiffèrent  to  one  fort  of  acci- 
dents  as  well  as  another,  it  is  neceflary  there  fliould  be  a  fubftantial  form, 
to  keep  thofe  accidents,  which  are  faid  to  conftitute  it,  united  with  the 
matter  they  belong  to,  and  preferve  both  them  and  the  body  in  their  natu- 
ral ftate  ;  for,  fince  it  is  confeis'd,  that  matter  hath  no  appetite  to  thefe  ac- 
cidents more  than  to  any  others,  they  demand  how,  witliout  la  fubftantial 
form,  thefe  accidents  oui  be  contained  and  preferved  ?     To  this,  it  might 
bc  fufficient  to  objeô,  that  the  common  notions  of  the  natural  and  prêter- 
natural  ftate  of  bodics,  are  falfe  or  ill  grounded  :  but  to  corne  clofe  to  the 
argument,  I  anfwcr,  that  the  accidents  fpoken  of,  are  introduced  into  the 
matter  by  the  agents  or  efficient  caufes,  whatever  they  be,  producing  in  it, 
what  we  call  an  eflTential  form.     And  thefe  accidents,  being  once  thus  in- 
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Ph  y  si  es.  troduced  înto  the  matter,  wc  need  not  fcek  for  a  new  fubftantial  prînciple  to 
preferve  them  therc  -,  fince,  by  thc  gênerai  law,  or  common  courte  of  nature, 
the  matter   qualify*d  by  them,  muift  continue  in  the  ftate  whereîn  fuch 
accidents  hâve  put  jt,  till  by  fome  agent  or  other,  it  be  forced  eut  of  ît,  and 
fo  dîvefted  of  thofe  accidents  :  thus  in  a  brafs  fphere,  when  once  the  motion 
of  tools,  impell'd  and  guided  by  the  artificer,  hath  turned  a  pièce  of  that 
métal  to  a  globe,  there  needs  no  new  fubftance  to  preferve  that  round  fi- 
gure i  fince  the  brafs  muft  retain  it,  till  it  be  deftrov*d  by  the  artificer  himfelf, 
or  fome  other  agent,  able  to  overcome  the  refiftance  of  the  matter  to  be 
put  into  another  figure.     And  as,  when  there  is  no  compétent  deftruftive 
caufe,  thc  accidents  of  a  body  will,  by  the  law  of  nature,  rertiain  fuch  as 
they  were  ;  fo  if  there  be,  it  cannot  be  pretended,  that   the  fubftantial 
form  is  able  to  preferve  ail  thofe  accidents  of  a  body  that  are  fàid  to  flow 
frorn  it,  and  to  be,  as  it  were,  under  its  care  and  tuition.      If,  for  înftance, 
you  expofe  a  fphere,  or  buUet  of  lead,  to  a  ftrong  fire,  it  will  quickly  lofe 
its  coldnefs,  confiftence,  malleablenefs,  colour,  flexibility,  and  Ibme  otlier 
qualifies  ;  and  ail  this,  in  fpite  of  any  imaginary  fubftantial  form.    And 
tho*  upon  taking  lead  from  the  fire,  it  is  reduced  to  moft  of  its  former  qua- 
lities,  yet,  that  may  well  be  afcribed  to  its  peculiar  texture,  and  the  cold- 
nefs of  the  ambient  air,  according  to  what  was  faid  of  water,  heated  and 
cooled  ;  which  température  of  the  air  is  an  external  thing  to  the  lead  :  and, 
indeed,  it  is  but  accidentai,  that  the  lead,  upon  réfrigération,  regains  its 
former  qualifies  -,  for,  by  being  expofed  long  enough  to  an  intenfe  fire,  it 
will  be  turned  into  glafs,  and  lofe  its  colour,  opacity,  malleablenefs,  and 
flexibility,  and  acquire  a  reddifhnefs,  a  degree  of  tranfparency,  a  brittle- 
nefs,  and  fome  other  qualifies,  that  it  had  not  before.  And  let  the  (u^çoftà 
fubftantial  form  do  what  it  can,  even  when  the  veflel  is  removed  from  the 
fire,  to  reduce  or  reftore  the  body  to  its  natural  ftate  and  accidents  ;  yet 
the  former  qualifies  will  continue  loft,  as  long  as  thefc  pretematural  oncs, 
introduced  by  the  fire,  continue  in  the  matter  ;  and,  neither  the  one  wiiJ 
be  reftored,  nor  the  other  deftroy*d,  till  fome  fufficiently  powerful  exter- 
nal agent  effed  the  change. 

It  is,  likewife,  urged,  that  no  reafon  can  be  aflign^d,  wliy  whitencfs 
fliould  be  feparable  from  a  wall,  and  not  from  fnow,  or  milk  ;  orJcfs  we 
hâve  recourîe  to  fubftantial  forms.     But  in  café  men  hâve  agrced  to  cJl  a 
thing  by  fuch  a  name,  becaufe  it  hath  fuch  a  particular  quaii  ty  fhat  di- 
ftinguiflies  it  from  others,  we  need  go  no  farther  to  find  a  reafon,  why  one 
quality  is  eflential  to  one  thing,  and  not  to  another.  Thus  in  a  brafs  fphere, 
the  figure  is  that  for  which  we  give  it  the  name  :  and,  therefore,  tho*  you 
may  alter  the  figure  of  the  matter,  yet  by  that  very  afterafion,  the  body 
perilhes  in  the  capacity  of  a  fphere  ;  tho*  its  coMnefs  may  be  exchanged  for 
heat,  without  making  it  the  lefs  a  fphere,  becaufe  it  is  not  for  any  fuch 
quality,  but  for  roundnefs,  that  a  body  is  called  a  fphere.     And  fo  firmnejs 
is  an  infeparable  quality  of  ice,  tho'  a  particular  figure  be  net  ;  becaufe  it 
i«  for  want  of  fiuidity,  that  we  call  any  thing  ice,  which  was  immediately 
before  a  liquor  :  and,  accordingly,  tho*  whitencfs  were  infeparable  from 
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fiiow  and  milk,  yct,  this  would  not  ncceffarily  infer,  that  there  muft  be  apHVsics. 
fubftandal  form  to  make  it  fo  ;  for  the  firmnefe-of  the  corpufcles  that  com^  ^» 
po/ê  fnow,  is  as  infeparable  from  it,  as  the  whitenefs  ;  and  yet  it  is  not  pre- 
tended  to  be  the  efFeâ  of  the  fubftantial  form  of  the  water,  but  of  the  excefs 
of  thecoldncfs  of  the  air,  which  puts  the  water  out  of  its  natural  ftate  of 
fluidity,  and  into  a  preternatural  one  of  firmnefs  and  brittlencfs.  And  the 
reaibn  why  fnow  feld«m>  lofes  its  whitenefs,  but  with  its  nature,  feems  to 
be,  that  its  component  partides  are  fo  difpofed,  that  the  famé  heat  of  the 
ambient  air,  which  is  fit  to  turn  it  into  a  tranfparent  body,  is  aUb  fit  to 
make  ît  fluid  ;  which,  when  it  is  become,  we  no  longer  call  it  fnow,  but 
water  :  fo  that  the  water  lofes  its  whitenefs,  tho*  the  fnow  do  not.  But  if 
there  be  a  caufe  proper  to  make  a  convcnicnt  altération  of  texture  in  the 
fiiow,  without  melting  or  refolving  it  into  water,  it  may  then  exchange  its 
whitenefs  for  ycUownefs,  without  lofing  its  right  to  be  called  fnow  5  as  an 
eminent  writer  relates,  that  in  the  northern  régions,  towards  the  pôle,  thofe 
parcels  of  fnow,  that  hâve  lain  very  long  on  the  ground,  degenerate,  in 
time,  into  a  yellowifli  colour,  very  différent  from  that  pure  whitenefs  to  be 
obfcrved  in  the  neighbouring  fnow  làtely  fallen. 

But  there  yet  remains  an  argument  for  fubftantial  forms,  taken  from  a 
fuppofed  neccfiity  there  is  of  thence  deriving  ail  the  varions  changes  to 
which  bodies  are  fubjed,  the  différent  effccts  they  produce,  the  preferva- 
tîon  and  reftitution  of  the  ftate  rcquifite  to  each  particular  body,  and  the 
keeping  ofits  feveral  parts  united  into  one  whole.  In  anfwcr  to  this,  we 
might  lay,  that  many  great  altérations  may  happen  to  bodies,  which  feem 
manifeftly  to  proceed  from  their  peculiar  texture,  ai)d  the  aâion  of  out- 
ward  agents  upon  them,  and  of  which  it  cannot  be  Ihewn,  that  they 
would  happen  otherwife,  iho*  there  were  no  fubftantial  forms  in  being  :  as 
we  fce  that  tallow,  melted  by  the  firc,  lofes  its  coldnefs,  its  firmnefs,  and  its 
whitenefs,  and  acquires  heat,  fluidity,  and  fome  tranfparency  ;  but  being 
fuffered  to  cool,  it  prefently  exchanges  thefe  for  the  former  qualities  ;  yet 
feveral  of  thofe  changes  are  plainly  the  eft'edts  of  the  fire,  and  the  ambient 
air,  not  of  any  fubftantial  form  :  and  it  is  évident,  that  fire  effeâs  a  great 
varicty  of  changes  in  qualities,  and  produces  new  ones,  by  its  heat,  that  is, 
by  a  modificd  local  motion.  I  confider  farther,  that  various  opérations  of 
a  body  may  be  derived  from  the  peculiar  texture  of  the  whole,  and  the  me- 
chanical  properties  of  the  particular  corpufcles,  or  other  parts  that  com- 
pofe  it.  And  to  the  pretence,  that  a  fubftantial  form  is  requifite  to  keep 
the  parts  of  a  body  united,  without  which  it  would  not  be  one  entire  body  i 
I  anfwer,  that  the  contrivance  of  parts  conveniently  figured,  and,  in  fome 
cafés,  their  juxta-pofit  ion  may,  without  the  afliftance  of  a  fubftantial  form, 
be  fufficient.  A  pear  grafted  upon  a  thorn,  or  a  plumb  inoculated  up- 
on  an  apricock,  will  bear  good  fruit,  and  grow  up  with  the  ftock,.  as 
if  they  both  made  but  one  tree,  and  were  animated  by  the  famé  common 
form  ;  tho*  both  the  ftock,  and  the  inoculated  plant,  hâve  each  its  own 
form,  as  may  appcar  by  the  différent  leaves,  fruits,  and  feeds  they  bear. 
And  even  végétation,  and  the  diftribution  of  aliments,  are,  in  fuch  cafés, 
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Ph  v^ic*.  well  made,  tho*  thc  nourifticd  parts  of  the  total  plant,  havc  not  onc  com- 
mon  foui  or  form  s  whîch  isyet  more  rem.irkable  in  mi(îctoc,  growmg  upon 
old  hazle-rrees,  cfàb-trecs,  tff.  in  whîch  the  mifletoe  often  diffère  vcry 
widely  from  thaf  kind  of  plant  on  which  it  thrives  and  profperî.  And  for 
the  diirablenefs  ôf  the  union  betMriîtt  bodies,  that  a  fubilantial  form  i$  not 
reqliifite  to  procure  it,  I  havebeen  induced  tothink  by  confidering,  that  (ti- 
rer and  gold,  being  barely  mixed  by  fufion,  wiH  ïwve  their  minute  parts 
iliore  clofely  unitcd^  than  thofe  of  any  plant  or  afiimal  we  know  of.  And 
there  ife  fcarce  âny  natural  body,  wherein  rhe  form  nmkes  fo  ftrid,  durable» 
artd  indiflbluble  an  union  ôf  the  parts  it  confifts  of,  as  that,  which  in  rhe  faftî- 
tioufc  concrète^  we  call  glafs,  arifes  from  the  bare  commixture  of  the  cor- 
pufcles  of  fand,  with  thofe  faline  ones,  whercwiih  thc?y  are  melted  by  the 
violence  of  the  fire  :  and  the  like  may  be  faid  of  the  union  of  the  proper  ac- 
cidents of  glafs  with  the  matter  of  it,  and  betwixt  one  another. 

It  is  ftill  farthcr  alledg'd  in  behalf  of  fubflrantial  forms,  that  thefe  beîng  m 
natural  bodics^  the  true  principics  of  riieir  properties,  and  confequenrly  of 
their  opérations,  that  natural  philofophy  muft  needs  be  very  imperfeft» 
which  rejcfts  them.  But,  if  there  were,  in  evc^ry  natural  body,  fuch  a  thing 
as  a  fubftantial  form,  from  which  ail  its  properties  ;ind  qualitics  immediately 
^w  i  fince  we  fee,  that  the  aftions  of  bodies  upon  one  another,  are  imme- 
diately performed  by  their  qUalities  or  accidents  ;  it  would  fcarce  bc  poflible 
to  folve  many  of  the  explicable  phenomena  of  nature,  without  liaving  rc- 
courfe  to  them  :  and  it  would  be  ftrange,  if  many  of  the  abftnifcr  phe- 
nomena were  not  explicable  by  them  only.  Yet,  indeed,  almoft  aJl  the 
rational  accounts  to  be  met  with  of  difficult  phenomena,  are  giveh  by  fuch, 
as  either  do  not  acknowledge,  or,  at  leaft,  do  not  take  notice  of  fubdantial 
forms,  And>  it  is  évident,  by  the  clear  folution»  of  many  phenomena  in 
ftatics,  and  other  parts  of  mechanics,  and  efpecially  in  hydroftatics,  and 
pneumatics^  that  they  may  be  fatisfaftorily  folved  without  employîng  a  fub- 
ftantial  form.  On  the  other  fide,  I  do  not  rcmember,  that  either  Atifioile 
himfelf,  or  any  of  his  fôllowers,  hâve  given  an  intelligible  folution  of  any 
one  phenomenon  of  nature,  by  the  help  of  fubftantial  fbrms  :  and  as  theh- 
nature  is  unknown  to  us,  to  explain  any  efFed  by  them,  muft  be  to  déclare 
ignoium  per  igmtius^  or,  at  leaft,  per  aqttv  i^ttotnm.  For  to  fay,  that  fuch 
an  efFeét  procecds  not  from  a  partîcular  quality  of  the  agent,  but  from  its  fub- 
ftantial form,  is  to  take  an  eafy  way  to  folve  ail  dîfficultics  in  gênerai,  with- 
out rightly  refolving  any  one  in  particular  j  and  would  make  a  rare  philo- 
fophy, if  it  wefeas  faiisfadory  as  it  is  eafy.  If  it  be  demanded,  why  jet 
attrafts  ftraws^  rhubarb  purges  choler,  fnow  dazles  the  eyes  rather  than 
grais,  (âc.  to  anfw«r,  that  thcfe,  and  the  like  efleéfcs,  are  performed  by  the 
fubflsiîitial  fbrms  of  the  refpeftivc  bodies,  is,  at  beft,  but  to  fay,  what  is 
the  agent,  not  how  the  efFeét  13  wrought  ;  and  fcems  to  be  fuch  a  kind  of 
gênerai  anfwer,  as  leaves  the  enquirer  as  much  at  a  lofs  for  the  caufe  and 
manner  of  particolars,  as  men  commonly  are  fot  the  particular  caufes  of  the 
feveral  ftrang(5  things  performed  by  witchcraft,  when  toid>  that  fome  devil 
does  them. 
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•  ïn  (Hort,  thc  form  of  a  naiuralbody,  being,  acoordingto  us,  but  an  ef-  Physigs. 
ft^nttal  modiBcarîon,  and,  as  ic  were,  the  ftamp  of  its  matter,  or  Aich  a 
convention  of  the  magnitude,  fliape,  motion,  or  reft,  (îtuatîon,  andcon- 
tcxture,  of  the  fmall  parts  thrit  compoiè  it,  as  »  neceflaiy  to  conftîtute,  and 
denominate  it  a  particular  txxly  ;  and  ail  rhefe  accidents  being  producibk  in 
matter  by  local  motion  ;  we  may  wcil  fay,  that  the  fkft  and  univerfal,  tho' 
not  inrimediate  cauf j  ot  fom»,  is  no  ocher  diao  God,  who  put  matter  into 
motion,  eftabli(hed  its  fei^  among  bodîes,  and  alfo,  guîded  k  în  feveral 
cafés,  at  the  beginnîng  of  things  ;  and,  that  among  iècond  caufes,  the 
grand  efficient  of  forms,  is  local  modon  :  which,  by  varioufly  dividing, 
ie€|uefi:ring,  tranfpoling,  and  conneéting  rhe  parts  of  matter,  produces  in 
tbem  thofe  accidents  and  qualkies,  upon  account  whereof,  the  portion  fÂ 
matter  they  diveriyy,  beloqgs  to  a  determinate  fpecies  of  natur^d  bodies  : 
yet  ûà%  îs  not  fo  to  be  undeiilood,  as  if  motion  were  only  an  efficient  caufè 
in  the  génération  of  bodies  ;  for  'tis  alfo  frequently  one  of  the  chicf  acci- 
dents, as  în  water,  fire,  ^c.  that  concur  to  make  up  the  form^. 


S  E  -C  T.     \\\. 

SOME  late  wrîters,  as  particularly  Sennertus^  teach  that,   be/îdes  the  Thedoarinttf 
fpocificform  in  plants  and  animais,  there  refide,  and  efpecîally  in  (omtM^^"^^' 
determinate  parts  of  thcm,  certain  other  forms,  proper  to  thofe  parts,  but-^^"^'*^ 
fo  fubjeétcd  to  the  prédominant  form,  as  to  dcferve  the  title  of  fubordinate,  *" 
being,  during  the  rcign  of  the  Spécifie  form,  filbfervient  to  it;  tho*  when 
the  ipecific  form  comes  to  be  abolilhed,  thefe  fobordinate  forms  may  fet  up 


fôrms  exéL» 
min\ 


*  Thia  do^lrine  cannot  be  ibetter  illaftrated, 
confimM,  and  improv^d,  tiian  hy  the  words 
of  tbot  incempaïuble  philQfophcr  Sir  Ifauc 
Nenatm.  "  The  wV  intrti^i^  fav»  hc,  **  is 
*•  a  paffive  principle,  by  which  bodies  pcrfiïl 
'^*  in  their  modon,  or  reft;  receive  ^notion  in 
**  propoition  to  tbe  force  impreflipg  4t,  juid 
"  refift  as  mach  as  they  are  reûfled.  ^y  this 
**  principle  alone,  there  never  could  hâve  been 
'•  any  motion  in  the  world.  Some  other 
*'  pnndple  was  necelTary  for  putting  bodies 
"  into  motion  :  for,  from  'the  vaiious  compo- 
"  iîtion  of  two  motions,  'tis  rery  eeitain  that 
'*  there  is  not  always  the  famé  quantity  of 

^'  motion  in  thcworki." 

**  But  by  reafon  of  the  teoacity  of  <fluids,  the 
''  attrition  of  their  paits,  and  the  weaknefs  of 
*^  elafticity  in  (blids,  motion  is  mach  more 
"  apt  to  be  loft  than  got,  and  is  always  npon 

^*  the  decay.  " **    There 

•*  is  therefore  a  neçcflity  of  conferving  andre^ 
*'^  finiitii^  it  by  adive  pxin<(iples,  fuch  as  are 


^«  the  canic  of  gravity,  by  which  the  planets 
**  and  cornets  kieq>  their  motions  in  iheir  orbs, 
''  and  bodies  acqoire  grçat  motion  in  ÊdUng; 
"  and  the  caufe  of  fermentation,  *by  which  the 
"  heart  and  blood  of  animais  are  kept  în  per- 
^'  petval  motion  and  heat  ;  the  inwaid  pasts 
''  of  theeairth  aie  çouftandy  warm^d,  aad,  ia 
''  fome  places,  Jffow  .very  hot  %  bodies  bum 
*'  andfiiine;  mountains  take  fire  s  the.cavecns 
"  of  the  earth  are  blown  up  %  and  the  fan  con- 
**^  tinncs^iolently  hot  and  judd,  and  warms 
'<  fdl  tbiqgs^by  its  Ught.  .  Ifor  )ve  inoet  with 
*'  very  litde  motion  in  the  world  bifides  what 
**  is  owing  to  thtfe  aéUve  principles.  And, 
*'  if  it  were  not  for  thefe  principles,  the  bodies 
"  of  the  earth,  pUuiets,  coflMts,  fun,  and  ail 
<*  things  in  them,  wonld  ^grow  cold,  and 
<'  fre(;ze,  and  become  bafiive.maflbs  ;  and  ail 
**  putitéiélion,  génération,  végétation,  and 
*'  life,  would  ceaiê  \  -and  the  plants  and  co* 
'<  nietS'WGuld  notre9)aiQui,tb«iaEbr.^iVirw« 
.^/i,.0/<K.p.372'-^375. 
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for  themfelves  -,  and,  in  référence  to  thofe  parts  of  matter  théy  belong  to, 
exercife  the  funétions  of  fpecific  forms  :  as  in  a  dog  or  a  horfe,  beûdes 
the  fenfitive  foui,  which  is  the  fpecific  form  of  the  whole  créature,  the  flefli, 
blood,  and  bones  hâve  their  diftinéb  forms  appertaining  to  them,  tho*  they 
a4"e  ruled  and  employed  by  the  foui,  but  as  the  matter  which  fhe  animâtes 
and  informs  :  and,  when  by  death,  the  fenfitive  foui  or  fpecific  form  is  de- 
pofed  or  aboliihed,  the  body  is  not  prefcntly  refolved  into  the  four  clé- 
ments, but  thofe  fubordinate  forms  ftill  preferve  the  flefli  in  the  ftatc  of 
flelh,  and  the  bonc  in  the  ftateof  bone;  the  one  for  a  littlc,  and  the  other 
for  a  much  longer  time.  And  this  doftrine  is  urged  from  the  fpecific  vir- 
tues  obfervable  in  gathcred  plants  ;  as  the  purgative  faculty  of  rhuborb,  fcna, 
and  other  cathartic  vegetables,  whcn  thcy  are  deprived  of  the  lifc  they 
enjoy'd  as  plants.  But  it  were  not  difficult  to  propofç  experiments,  which 
would  détermine  this  matter  otherwife,  were  it  important  enough  to  de- 
ferve  it.  However,  this  do6trine  of  fubordinate  forms  afFords  fuch  coun- 
tenance  to  that  of  fubftantial  ones,  that  the  nature  ot  our  prcfent  difcourfe 
forbids  us  to  leave  it  untouch*d  ;  tho*  I  Ihall  not  prétend  to  give  a  full  and 
fatisfaélory  account  of  fo  perplexcd  and  abftrufc  a  matter  -,  it  may  be  fuffi- 
cient,  if  I  at  prefent  Ihew,  that  fubordinate  torons  are  explicable  upon  other 
principles. 

And,  I.  The  name  form,  is  a  technical  word,  and  not  fo  well  defined  as 
were  to  be  wilhed.  But  without  injury  to  the  more  ufual  notion  of  it,  we 
may  obferve  that  it  is  commonly  fome  one,  or  a  few  confiderable  things,  or 
confpicuous  phenomenon  exhibited,  or  fome  peculiar  opération  performed 
by  it,  or  fome  particular  ufe,  to  which  it  is  applicable,  upon  account  whereof 
a  form  is  attrîbuted  to  a  particular  natural  body  ;  and  only  upon  the  recefs  or 
abolition  hereof,  it  is  faid  to^Qfe  its  form,  or  dénomination.  2.  The  bodies, 
fuppofed  endowed  with  fubordinate  forms,  are,  generally,  either  of  the 
yegetable  or  animal  kind  ;  and,  >:onfequently,  being  of  a  very  compound 
nature,  confift  of  parts  not  ail  of  the  famé  fpecies  :  this  is  évident  in  bones, 
which  tho*  entitled  fimilar  parts,  by  diftillation  afford  fait,  oil,  phlegm, 
fpirit,  and  allies.  And  vitriol,  tho*  fimilar  as  to  fenfe,  may  be  artificially 
produced,  by  uniting  the  metalline  particles  of  iron  or  coppcr,  with  the 
îaline  corpufcles  of  diftilPd  fait  or  nitre.  This  inftance  I  chufe  the  rather, 
becaufe  the  patrons  of  fubordinate  forms  feem,  by  them,  to  account  for 
what  happens  in  vegetables  and  animais,  when  the  ultimate  form  is 
abolifhcd  or  expelled  :  tho*  I  fee  not,  why  we  may  not  allô  attribute  fub- 
ordinate forms  to  feveral  inanimate  bodies.  To  illuftrate  this  matter,  let 
us  borrow  an  example  from  rhubarb,  the  purgative  faculty  whereof  is 
afHrmed  to  proceed  from  a  fubftantial  form  -,  which  virtue,  whilft  the  rhu- 
barb grew  in  the  ground,  proceeded,  as  they  teach  us,  from  the  fpecific 
form.  Now  if  from  the  famé  rhubarb,  we,  by  a  convenient  menftruum,  cx- 
traft,  together  with  the  fincr  parts  of  the  body,  ail  the  purgative  virtue, 
(which  may  eafily  be  done)  why  may  not  the  remaining  rhubarb,  which 
will  rctain  feveral  of  its  fermer  qualities,  hâve  a  peculiar  form,  diftinô  from 
that  which  the  fchools  call,  forma  miftionis^  to  which  thofe  qualities  may 
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beattributed,  and  which,  confcquently»  may  bc  look'd  upon  as  a  fubordînate  Ph rsics, 
form,  with  regard  to  that,  which  the  cntire, tho* inanimate rhubarb  had  before.  ^ 
An  oJive,  or  almond,  wlien  gathered,  ceafes  to  be  animated  by  ths  végétative 
ibuJ  of  the  tree^  yet,  on  account  of  its  fubordinatc  form,  retains  the  famé  fhape, 
colour,  lâc.  as  before,  by  virtue  of  which  form,  it  may  be  prefcrved  found  for 
a  wholc  year,  or,  perhaps,  much  longer  fo:  fo,  by  crulhîng  the  pulp  of  the 
olive,  an  cil  may  be  fqueezed  out,  endowed  with  noble  qualities,  and  capable 
of  preferving  itfelf  for  feveral  years,     Now,  I  fee  not,  why  the  form  of  this 
oil,  from  whence  its  qualities  flow,  may  not  be  looked  upon,  as  having  been, 
whilit  the  liquor  maae  a  part  of  the  olive,  a  fubordinate  form  to  that  of  the 
entire  fruit.    But  to  make  this  out  by  clearer  examples  ;  nature,  in  fulphur 
vive,  has  unitedHinder  one  form,  two  bodies  of  very  différent  kinds,  the  onc 
readiJy  inflammable,  and  the  other  agréât  refifter  of  fire  ;  yet  thefe  two  arc 
cafily  (eparable,  as  appears  by  burning  fulphur  under  a  glafs-bell.     Again, 
in  fo£Sl  cinnabar,  under  the  form  of  a  minerai  flone,  nature  has  ranged 
three,  if  not  more,  complète  bodies,  which  hâve,  each  of  them,  its  own 
diftinâ  form,  and  that  exceeding  diffèrent  from  the  others  ;  as  appears 
when  thefe  bodies  are  fkilfuUy  feparated  :  from  thence  may  be  obtain'd  t 
running  mercury,  an  inflanunable  fulphur,  and  a  concrète,  whofe  properties 
we  are  not  fo  well  acquainted  with.     Now,  if  it  be  faid,  that  thefe  forms 
are  not  fubordinate,  but  co-ordinate,  it  lies  upon  the  objeâors  to  prove  it, 
who,  perhaps,  will  find  it  no  eafy  matter  to  fliew,  that  the  famé  ingrédient, 
fulphur,  for  inftance,  is  not  as  much  fubjugated  by  the  form  of  the  entire 
body,  as  that  of  the  purgative  portion  of  rhubarb,  by  the  form  of  that 
drug.     3.  AU  the  différent  bodies,  whereof,  as  parts,  or  ingrédients,  a  corn- 
pound  is  made  up,  are,  by  virtue  of  the  compofition  and  peculiar  fabric 
thercof,  fo  put  together,  that  they  concur  to  thofe  aftions  or  opérations, 
which  being  proper  to  the  body,  are  therefore  prefumcd  to  flow  immedi- 
ately  from  the  form  of  it.     For  inftance,  in  gun-powder,  three  ingrédients, 
upon  a  very  flight  mixture,  produce,  by  a  concurrent  aâion,  thofe  wonder- 
fui  effeéts,  that  are  fcarce  to  be  match'd  in  nature  ;  and  which  reaUy  refult 
from  the  proportion  of  the  ingrédients,  and  the  manner  of  their  mixture. 
4.   Tho*  the  feveral  parts,  whereof  the  compound  confifts,  do,  in  the  pro- 
per aôions  of  that  body,  jointly  concur  to  perform  them,  yet  thefe  thus 
confpîring  bodies,  may,  each  of  them,  retain  thofe  properties  which  made 
it  a  diftinft  natural  body  before  it  came  to  be  aflTociated  with  the  others, 
wherewith  it  makes  up  a  more  compound  body. 

5.  And  hère  it  may  be  proper  to  obferve,  that  the  more  confiderate  fchool- 
mcn,  tcach  what  very  well  agrées  with  the  doétrine  of  fubordinate  forms. 
For  when,  in  the  génération  of  man,  they  tell  us,  that  the  embryo  lives  the 
life  of  a  plant,  and  of  an  animal,  before  he  attains  to  live  the  life  of  a  man, 
it  is  plain,  that,  upon  the  introduction  of  the  rational  foui,  the  végétative 
and  icnlitive  fouis,  that  before  fucceflîvely  inform*d  the  embryo^  do  fo  no 
more^  the  additional  buman  foui  now  becoming  the  true  form  of  the  human 
body.  And  thefe  pre-exiftent  fouis  are  not  abolilhed,  and  lofe  their  being, 
but  only  their  office»  which,  atfirft,  was  to  infgrm  thç  body  of  the  embryo^ 
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-l^HYsics.  ahd  now  ceafeth;  fo  thatthey  aYc  Aotdeftiriiy^d,  bit  only  laidafide.  And 
'  this  confideration  feems  to  admit,  m  many  natural  bodies,  forais,  that  dif- 
pofe  the  matter  they  modify,  for  the  réception  of  a  nobler  ftamp,  and  may, 
thercfore,  be  calPd  prepatatory  forms,  to  drftinguifl)  them  from  thofe  more 
noted  forms,  which  the  fchools  ufually  term  fpecific  $  as  in  the  uiétyo^  the 
végétative  and  the  fenficive  foui,  is  bût  preparatory  to  the  rational,  which,  a- 
lone,  is  faid  to  be  the  fpecific  formof  man.  But  hère  I  would  not  be  thought 
to  adopt  ail  thofe  opinions,  upon  which  I  think  it  allowaUeïo  argue  againft 
fuch  as  own  them.  For  I  take  the  différence  between  animsiting  anâ  naturaf 
forms  to  be  fo  wide,  that  there  is  no  juft  arguing  in  phyficaJ  matters  from 
one  to  the  other.  But  whether  in  living  créatures,  the  foui  be  always  the 
tnie  form,  to  ail  the  intents  and  purpofes  the  vulgar  philofophers  would 
hâve  it,  I  Ihall  not  hère  détermine  ;  nor  whether,  upon  the  fupervcntion  of 
an  ultimate  or  fpecific  form,  the  forms,  which  thereby  become  fubordinate, 
make  but  a  part  of  the  matter  informedby  the  new  one.  They  may,  indeed» 
cyialify  the  feveral  portions  of  matter  whereto  they  belong,  to  be  fitter  fub- 
jeéts  or  réceptacles  fw  the  ultimate  form  ;  and  there  may  be  a  neceffity  for 
fach  previous  difpofitions  in  the  fubjeft,  becaufe  Ae  compound  body  is  of 
fuch  a  nature,  that  no  other  bodies,  but  what  are  peculiarly  qualified,  havc 
a  fitnefs  to  compofe  it.  Sut  it  feems  hard  to  conceive,  how  a  fubftance 
diftinft  from  matter,  can  properly  be  faid  to  hâve  its  capacity  confounded 
with  that  of  matter.  And,  notwithftanding  the  diftinétion  betwixt  fpe- 
cific and  preparatory  forms,  the  làtter  feem  as  true  forms,  whilft  they  are 
prédominant,  as  the  fpecific  themielves.  For  bodies  ar«  what  they  are,  by 
the  matter  and  modification  which,  for  the  prefent,  cpnftitute  them,  what- 
ever  they  may  afi:erwards  prove  :  and  it  is  not  eflential  to  the  form,  faid 
to  be  previous,  that  it  is  to  be  fucceeded  by  another,  faid  to  be  more  noble. 
A  fpringof  fteel,  îs  a  true  and  perfed  fpring,  before  it  is  made  a  part  of  a 
watch  -,  and,  by  becoming  fo,  it  is  not  really  bettered  in  its  nature,  tho*  it 
be  thereby  made  more  ufeful  to  man. 

6.  It  will  not  be  amils  to  make  fome  dîftinftion  between  fubordinate 
forms-,  there  being  one  fort  of  them,  which  may  deferve  a  peculîar  name. 
For  in  men,  horles,  (heep,  and  other  perfeft  animais,  there  are  fcveral 
parts,  cfpecially  thofe  that  phyficians  call  fimilar,  in  oppofition  to  organical 
ones,  fuch  as  bones,  ligaments,  membranes,  whidi  feem  evidently  to  chal- 
lenge peculiar  anddiftinô  forms  :  for  the  diverfity  of  their  nature  being  vcry 
manifeft,  often  perfeveringa  great  while  after  death  ;  thofe,  wfco  allow  a 
natural  body  to  be  what  it  îs  upon  account  of  its  form,  cannot  well  deny 
diftinft  forms  to  thefe  fo  diftind  bodies  -,  which,  becaufe  the  bodies  they 
conftitute,  are  the  parts  of  a  human  body,  fome  fchool-men  hâve  called 
l^aitîal  forrrts. 

7.  Among  the  conftîtMent  parts  of  an  animal  or  plant,  there  may  lurk 
fome  feminal  principles,  or  rudiments,  that  is,  fmall  parcds  of  matter  of        [ 
fuch  a  texture,  that,  tho*  whilft  they  remain  aflfociated  with  the  other  parts        | 
of  the  compound  body,  they  are  not,  by  fenfe,  diftinguifliablc  firom  the  rcft  ;        | 
yet,  whcn  it  cornes  to  hâve  its  prédominant  form  aboliihed,  thcfc  feminal        | 
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priiK:ipIes  or  rudiments  being  fet  at  liberty,  and  aflifted  by  extemal  heat,PHysics. 
and  the  foftnefs  which  ufually  attends  corrupting  bodies,  and,  pcrhaps,  by  "^       ^^^ 
a  Jucky  concourfe  of  other  circumfta,nces,  may  foU  to  aft  according  to  their 
own  nature,  and  generate  infeds,  mofs,  6fc. 

8.  We  may  suld,  that  when  the  fpecific  fortp  of  a  body  is  deftroy'd,  the 
change  is  not  otten  fo  great,  as  vulgar  philofophers  imagine.  The  corruption 
of  an  animal,  or  other  body,  ought  not  to  be  looked  upon,  as  happening 
in  an  empty  fpace  beyond  the  univerfe,  but  in  our  fyftem,  where  being  de- 
prived  of  its  fpecific  form,  *tis  fubjed  to  be  adted  upon  by  the  fun,  the  air^ 
-and  many  powerful  agents  jby  whofe  various  concourfe  with,  and  opérations 
upon  it,  either  the  late  pre-cxiftcnt  forms  may  be  aflifted  to  fet  up  for  them- 
felves,  or  new  forms  refult  from  nev  aflqciations  aivi  contextures  of  tlic 
particles,  which  compofed  the  body,  now  djeftijtutc  of  its  principal,  or  fo- 
vereign  form. 

Thus  much  being  premifed,  let  us  try  whether  the  corpufçular  philq- 
fophy,  according  to  which  wc  hâve  hitherto  difcourfed  of  forms,  will  not 
folve  the  phenomena,  mention'd  by  Sennertus^  bçtter  than  his  hypothefis. 
I  allow  him  to  hâve  rightly  aflerted,  that  in  a  plant  or  animal,  there  is  fome- 
thingbefides  the  bare  tnateriafrima^  and  the  végétative  or  fenfitive  foul,with 
its  effential  faculties.  And  that  in  fome  parts  of  fuch  bodies,  there  may  lurk 
pcculiar  forms,  which,  when  the  life  of  the  plant  or  animal  détermines, 
corne  to  difclofe  themfelves,  feems  probable,  from  the  inftances  of  the  fpe- 
cific virme,  furviving  in  gather'd  plants.  It  is  probable  tQO,  what  Sennertus 
teaches,  that  this  purging  property  in  rhubarb,  fena,  fcf  r.  as  it  does  not  flow 
from  the^vital  foui  of  the  plant,  which  is  already  deftroy'd  i  fo  \t  does  not 
proceed  barely  from  the  form  of  a  mère  mixed  body  :  for  it  is  no  way  likely, 
that  fo  great  a  variety  of  fpecific  properties,  wherewith  roots  plucked  out 
of  the  ground,  and  fruits  torn  from  the  tree,  are  endowed,  Ihould  proceed 
mcrely  from  that  gênerai  form,  which  belongs,  in  common,  to  compound 
bodies,  as  fuch.  But  tho*  there  are  fome  parts  of  this  do<5lrioe  of  fubordînate 
forms,  wherein  I  diflent  not  j  yet,  there  are  others,  wherewith  I  muft  confefs 
myfclf  unfatisfied.  We  are  taught,  indeed,  that  the  fpecific  form  of  a  body 
commands  ail  the  the  fubordinate  forms  ;  but  I  do  not  readily  conceive,which 
way  this  dominion,  attributed  to  the  fpecific  form,  is  exercifed  \  nor  fee  any 
neceffity  of  admitting  fuch  a  power  in  that  form  ;  or  that  the  portions  of 
matter,  endowed  with  thofe  forms,  faid  to  be  fubordinajte,  can,  being  under 
the  degrees  of  fouis,  and,  confequently,  unftirniflied  with  knowledge  anii 
will,  fliew  this  prcfumed  fuperintendent  form  any  othér  obédience,  than 
fuch  as  the  parts  of  a  clock  or  enginc  may  be  f^id  to  yield  to  one  another. 
I  ihould,  therefore,  rather  conceive,  that  when  feveral  bodies  of  difFering 
natures  are  ailbciated,  to  compofe  a  body  of  one  dénomination,  tho*.each 
of  them  be  fuppofed  to  aét  according  to  its  own  peculiar  nature  ;  yet,  by 
reafbn  of  the  coaptation  of  the  parts,  and  the  contrivance  of  the  com- 
pound body,  it  muft  often  happen,  that  the  aétion,  or  effeét  produced,  will 
be  of  a  mixed  nature,  and  différent  from  that,  which  feveral  of  the  parts, 
confidcr*d  as  diftinft  bodies,  or  agents,  tended  to,  or  would  hâve  pér- 
il h  2  formed. 
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formed,  Thus,  in  a  balance,  by  puttîng  a  wcight  înto  one  of  the  fcales, 
the  oppofite,  tho*,  as  a  heavy  body,  it  has  a  natural  tendency  down- 
ward<;,  will,  by  virtue  ofthe  fabric  of  the  infiniment,  mount  upwards.  So 
that  thofe  aftions,  which  Sennertusy  and  others,  attrîbute  to  the  confpiring  of 
fubordinate  forms,  to  aflift  the  Ipecific  and  prefiding  fbrm,  we  takc  tobe 
but  the  refulting  aétions  of  feveral  bodies,  which,  aflbciated  together,  are 
thereby  reduced,  in  many  cafés,  to  aft  jointly,  mutually  modifying  cach 
others  aftions  ;  and  that  which  they  afcribc  to  the  dominion  of  the  fpecific 
form,  I  attribute  to  the  ftruéture,  and  efpecially  to  the  conneâion  of  the 
parts  of  the  compound  body.  Thus,  in  a  clock,  tho*  ail  the  parts  whercof 
it  confifts,  contribute  to  the  performance  of  the  things  belonging  to  a  dock, 
as  regularly  as  if  tliey  intended  to  do  fo,  and  did  not  only  concur,  but 
knowingly  confpire  thereto  ;  yet,  in  ail  this  there  is  no  fubftantial  form  to 
fuperintend  their  motion,  but  the  weight  tends  downwards,  as  ufual  ;  and 
the  hand,  wheels,  and  other  parts,  only  perform  fuch  motions,  as  they  arc 
forcibly  put  into  by  thofe  bodies,  which,  by  the  defcending  wcight,  arc 
themfclves  fet  in  motion.  And,  even  the  prodigious  cfFeéts  of  gun-powdcr, 
are  owing  to  the  mechanical  texture,  and  that  flight  and  eafy  way,  wherein 
the  ingrédients  are  mixed  \  which  are  alfo  with  eafe  difibciated,  by  a  chy- 
niical  procefs. 

But  to  illuftrate  refulting  aétions  by  an  inftance  purely  phyfical  ;  by  taking 
two  powdcrs,  fit  for  my  purpofe,  one  blue  and  the  other  yellow,  and  mixing 
them  in  a  certain  proportion,  the  mixture  exhibited  a  green  colour,  which 
did  not  flow  from  any  new  prédominant  form,  making  the  blue  and 
yellow  corpufcles  fubfervient  to  its  purpofes  ;  but  only,  from  the  mixture  of 
thofe  bodies,  the  diftinft  aftions  of  the  blue  and  the  yellow  corpufcles  made 
upon  the  eye  a  compound  impreflîon,  like  that  of  bodies,  whereto  their 
fpecific  forms  are  fuppofed  to  impart,  among  other  qualities,  greennefs.  Thus 
aïfo,  when  vitriol,  and  fubKmate,  are  made  by  art,  there  necds  nothing,  be- 
fides  the  manner,  wherein  the  faline,  and  metalline  particles  are  contexed, 
cither  to  hold  the  parts  together,  and  keep  them  united  into  one  body, 
or  to  enable  the  mixture  to  cffeô  feveral  things,  which  neither  of  thcrm 
would  hâve  performed  apart.  And,  as  in  a  watch,  the  fpring  is  redly  a 
fpring,  and  afts  as  one,  whilft  it  is  a  part  of  the  watch,  tho'  by  reafon  of 
its  connexion  with  the  other  parts,  it  is  reduced  to  concur,  with  thofe,  to- 
wards  exhibiting  the  phenomena  proper  to  the  whole  engine  -,  fo,  in  many 
compound  bodies,  befides  the  fpecific  form,  which  the  body  has,  as  fuch, 
and  which  may  be  called  its  total  or  gênerai  form,  the  partîcuhr  bodies, 
(by  whofe  aflbciation  and  conjunôion  it  is  made  up)  may  enjoy  their  own 
dillinft  forms,  and  be  therefore  called  partial  forms  :  and  thefe  bodies,  tho* 
they  are  part  of  the  whole,  whilft  it  fubfifts,  and,  by  their  connexion  with 
the  reft,  concur  to  the  opérations  ofthe  body,  as  fuch,  (which  joint  opéra- 
tions are  ufually  attributcd  to  the  fpecific  form)  yet  they  do  not  always  Ib 
dépend  thereon,  but  after  it  is  aboliftied,  they  may  retain  their  own  na- 
ture ;  as  a  bone,  will  be  a  bone  for  whole  âges  after  the  animal  it  bclonged 
to  is  dcad.     Whence  we  nced  not  wonder,  that  feveral  forms  Ihould  finrivc 
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in  bodics  deprîved  of  their  fpecîfic  form.  For,  indeed,  thofe  which  otcPhysics. 
called  fubordinate,  may,  as  was  before  obferved,  be  as  truc  and  real  forms,  ^ 
as  thofe  which  bear  the  title  of  fpecific  ;  and  cven,  whilft  thefe  are  in  being, 
therc  are  many  thîngs  which  compound  bodies  perform  by  virtue  of  their 
particular  forms,  rather  than  of  the  fpecific.  Thus  in  gun-powder,  the 
blacknefs  proceeds  not  from  the  compofltion,  but  the  coals  \  and  the  nitrous 
tafte  from  the  falt-petre. 

If  we  confider  the  arbitrary  ufe  of  the  word  form,  we  fliall  find,  that 
thofe  things,  upon  account  whereof  we  attribute  a  particular  form  to  a  na- 
tural  body,  are  but  very  few  of  the  many  attributes  which  belong  to  ir, 
Now  the  form  of  a  body  being  really  no  more  than  a  convention  of  attri- 
butes, whercby  the  matter  is  ftamped,  and  denominated  ;  it  is  very  probable, 
that  Jioftile  caufes  may  often  deprive  the  matter  of  thofe  accidents,  which 
conilituted  the  fpecific  form,  and  yet  leave  the  reft,  which,  according  to 
the  law  of  nature,  ought  to  continue  there,  till  fome  compétent  agent  put 
the  body  out  of  that  ftate,  whcrein,  upon  the  form's  deceafe,  it  was  left. 
To  clear  up  this  matter,  we  muft  confider,  that  the  famé  body  may  hâve 
two  kinds  of  modification,  and  be  thêreby  fitfed  for  two,  if  not  more,  ftatcs 
and  kinds  of  opérations,  not  necefiarily  dépendent  upon  each  other.     For, 
as  the  fpring  of  a  watch  is,  by  virtue  ofone  part  of  its  texture,  an  elaftic 
body,  and,  upon  account  of  another,  iron  \  and,  therefore,  tho*  being  caft  red- 
hot  into  cold  water,  it  will  become  ftiff  and  brittle,  and,  confequently,  ceafc 
to  be  a  fpring  ;  yet  it  will  ftill  continue  iron,  with  ail  its  peculiar  attributes. 
Thus  in  a  rofe,  we  may  diftinguilh  two  modifications  of  the  matter  ;  one, 
whereby  it  is  fitted  to  receive,  from  the  bufh  it  grows  on,  a  certain  peculiar 
and  fpirituous  fap,  by  whofe  intervention  and  concurrence,  it  has  nouriftiment 
and  growth,  and,  confequently,  exercifes  vital  ftinâions,  as  a  part  of  a  living 
plant  ;  and  another,  which  confîft-s  rather  in  the  texture  of  the  more  ftable 
parts  :  and  this  texture  being  commonly  more  permanent  and  durable,  than  the 
other  part  of  the  modification,  wherein  the  life,  participated  by  the  rofe,  con- 
jfifted,  may  laft,  when  the  flower  is  deprived  of  its  foui  and  fpecific  form,  by 
removal  from  the  bufh,  and  retain  thofe  qualities,  that  naturally  rcfult  from  a 
parcel  of  matter  fo  contrived.     And,  as  a  mill  is  capable  of  performing  fe- 
veraJ  things,  only  when  the  water,  that  pafTes  through  certain  parts  of  it, 
puts  thcm,  and,  by  their  means,  others,  into  motion  ;  fo  there  are  many 
things  not  performable  by  a  plant,  unlefs  watered  with  a  vital  liquor.  And, 
as  a  mill  may,  ncverthelefs,  retain  the  nature  of  a  ftrudturc,  ufeful  for  other 
purpofes,  tho*  the  drought  of  fummer  hâve,  perchance,  depriv*d  it  of  its 
water,  or  the  frofl  congeal'd  it  into  ice  ;  fo,  tho'  the  foui  of  a  plant  be  de- 
ftroyM,  or  ceafe  to  aét,  the  body  may,  upon  account  of  the  more  perma- 
nent flniéhirc  of  its  ftable  parts,  retain  a  fitnefs  for  many  of  the  famé  pur- 
pofes whcreto  it  ferved  before.     This  comparifon,  perhaps,  will  not  hold  in 
ail  circumflances  :  however,  therc  are  feveral  inftances  of  vegetables  refu- 
ming  the  faculty  of  growing,  long  after  thcy  hâve  been  thought  lifelefs  5  as 
the  rofe  of  Jéricho^  the  aloes-plant,  6? r.  And  even  fome  animais  are  not  fo 
very  unlike  thefe  plants,  as  one  would  imagine  :  for  files»  wafps»  &rl  will 
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Physics.  perform  their  ufual  aâîons,  upon  the  application  of  frefh  warmth,  fome 
time  after  tlicy  hâve  feem*d  to  be  dead. 

To  proceed,  it  may  be  obferved^  that  even  in  a  body,  which  hath  loft  its 
fpecilîc  form,  the  rcmaining  qualifies  do  not  always  flow  from  the  fortn  of 
the  entire  body  ;  but  from  the  peculiar  fbrm  of  fome  particular  parts  of  it, 
which  being  feparated  therefrom,  tho%  perhaps  the  more  ftable  parts  that 
remain,  will  keep  the  vifible  ftrufture  from  being  manifeftly  altered  ;  yet 
this  remaining  body  (hall  be  quite  deprived  of  its  noble  properties  ;  as  may 
appear  from  making  the  extraft  of  rhubarb,  wherein  its  wholc  purgative 
virtue  refides  -,  and  from  fome  préparations  of  cinnamon,  and  other  fubftances 
of  fine  parts,  which,  upon  the  lofs  of  them,  remain  but  the  carcaffes  of  what 
they  were.    And^  befides  this  pre-exiftent  and  lurviving  modification,  it  is 
often  very  poffible,  that  new  qualities  and  properties  may  be  difclofed  upon 
the  abolition  of  thefpecific  form,  tho'  they  were  not  aâually  \i\  any  partof 
the  matter,  but  are  produced  in  it  by  a  concurrence  of  the  texture  and  dif- 
pofitions  Icft  there  by  the  late  form,  and  the  opération  of  external  agents. 
As,  when  out  of  the  flefh  of  a  dead  animalj  mu(k  or  infeéts  are  generated  ; 
or,  as  when  a  lime-ftone  calqined,  and  left  in  the  open  air,  in  time  affords 
true  and  inflammable  falt-pietre.     But  as  to  the  two  modifications  of  living 
créatures  before-mention*d,  I  fear  we  fometimcs  attribute  to  the  fpecific  form, 
things,  that  may  be  well  perform'd  without  it,  by  the  more  ftable  modifica- 
tion of  the  body,  aflîfted  by  an  eafy  concourfe  of  natural  agents.    Thus, 
tho'  the  exclufion  of  excréments  be  unanimoufly  afcribed  to  the  foui,  which, 
for  that  purpofe,  is  iaid  to  be  endowed  with  a  peculiar  faculty,  call'd  e3^ 
pulfive  -,  yet,  the  excréments  hâve  bcen  often  difchajrged,  long  after  the 
créatures  were  unqueftionably  dead.     And  tho*  the  maturation  of  fruit  bc 
a  great  altération,  fuppofed  to  be  wrought  by  the  végétative  foui  of  the 
plant  ;  yet  it  has  bcen  obferved,  that  apples,  grapcs,  .&?^.  gathered  before 
làey  were  ripe,  and  kid  on  heaps  together,  will  ripen  well  enough  after- 
ward3  :  and  the  common  hiftories  abundandy  prove  the  famé  in  other  the 
like  produétions.    I  might  add,  that  even  in  our  cold  climate,  oniom,  and 
fome  other  bulbous  plants,  will,  in  the  fpring-time,  fhoot  out  of  their  own 
accord.     And,  even  in  animais,  fome  things,  confidently  preforaed  to  bc 
the  proper  effeéts  of  the  foui,  may  be  really  performcd  by  the  texture  of  d»c 
body,  and  the  ordinary  and  regular  concourfe  of  external  caufcs  ;  as  the 
growth  of  nail&j  hair,  6?c.  after  death,  which  continues  not  only  whilft  the 
impreflSons  left  by  the  foui  upon  the  carcafs,  are  yet  vivid  and  i^tctniy  but 
for  a  much  longer  time  than  hath  been  imagined  ;  a  mémorable  inftance  of 
which  is  given  by  Paraus^  who,  fpeaking  of  a  body,  which  hc,  hycflï- 
balming,  preferval  for  mcwe  than  twenty  five  years,  affirma,  **  that  it  M 
*'  remained  whole  and  found  ;  and  as  to  the  nails,  having  often  par^ 
"  them,  he  always  obferved  them  to  grow  again  to  their  ibrmer  kngth/ 
The  patrons  of  Sennertus^^  opinion,  look  upon  it  as  a  c(^nt  argwflicnt  to 
prove,  that  the  foui  performs  alœoft  ail  that  ijs  donc  in  the  body,  bccajife  in 
the  corps  of  a  man  newly  dead,  tho*  the  organization  remaio  the  ^^- ^f ^ 
the  animal  and  vital  funftions  perfeéUy  ccafe.    But  tho*  ibc.  vifibk  febnc 


Digitized  by 


Google 


Forms  and  §luaUties.  *  3 1 

may  continue^  for  a  whilc,  without  any  manîfeft  altération  ;  yet,  whocanPHVsics. 

aflTure  us,  that  thc  internai  organization  is  not  confidcrably  changed  and  ^ 

vitiaced?     The  body  of  an  animal  confifts  not  only  of  folid  and  ftable  parts, 

as  bones,  mufcles,  é?r.  but  of  feveral  foft  ones,  as  the  braîn,  nerves,  tâc. 

andof  fome  that  arefluid,  as  the  blood,  and  other  juices  ;  and,  which   is, 

in  our  café,  very  confidcrable,  requircs  a  convenient  combination  of  ail 

thcfe  :  whence  it  follows,  that  the  external  frame  of  the  body  remaining  un- 

altered,  yet,  upon  déath,  therc  may  be  great  altérations  in  the  texture  of 

thc  blood  and  humours,  and  in  the  ftrufture  of  other  internai  parts.     And 

thefe  changes  may  quite  fpoil  the  organization  df  thc  body,  and  render  it 

•unfit  to  pcrform  thc  ufual  funftions  of  fuch  an  engine.     But  fome   of  the 

things  hithcrto  delivcred,  may  be  difputed  for  want  of  afcertaining  thc 

meaning  of  the  word,  life  ;  which  is  indifFerently  apply'd  to  minerais,  plants, 

animais,  and  fpirits  :  and  it  is  very  difficult  to  avoid  miftakes,  or  unprofita- 

blc  difputes,  if  men  do  not  ufe  words  in  the  famé  fignification.  It  may,  there- 

fore,  be  convenient  to  difmîfs  fo  much  of  the  contrôverfy,  as,  on  this  account, 

is  liable  to  ambiguîty,  and  apply  the  chief  points  of  our  doétrine  of  fubordi- 

nate  forms  to  inaniniate  bodies.     And  hère,  for  order's  fake,  I  (hall  caft  thc 

principal  things  into  diftinft  propofitions,  and  annex  afhort  comment  to  each* 

1.  l^bt  wardform  bas  a  very  indeterminatejignification,  This  we  hâve  alrea- 
dy  (hewn  ;  and  the  perfons,  who  ufe  it,  do  not  yet  prétend  to  hâve  agreed, 
how  many,  or  what  things,  arcfufficient  to  entitle  a  portion  ofmatter  to  a 
determînate  and  dilVinét  form.  For  therc  are  many  bodies,  fuch  as  treacle, 
béer,  gun-povrdcr,  coal,  ink,  6?r.  about  which,  men  feem  not  to  hâve  con- 
fider*d,  whether  they  ought  to  hâve  particular  forms  aflign^d  them  -,  and 
dicrc  arc  others,  about  which  the  Peripatetics  difputc,  whether  they  flioyld 
hâve  particular  forms  allowM,  or  no.  Ice  is,  by  fome,  made  to  be  a  di- 
ftinét  kind  of  body,  whilft  others  will  hâve  it  tobe  only  watcj-  altered,  and 
thercby  deprived  of  its  fluidity,  not  its  form.  Nay,  even  about  the  élé- 
ments thcmfelves,  the  fchool-men  ficrcely  difputc  5  a  whole  party  denying 
them  to  hâve  any  other  forms,  thah  the  firft  qualities,  by  which  they  arc 
ufually  diftinguifhed.  And,  fome  bodies,  varioufly  confider'^d,  feem  to 
havc  a  tide  to  more  than  one  form  :  for  inftance,  it  is  difficult  to  détermine, 
whether  pure  lead,  made  into  a  body,  like  Vitrumfaturnij  is  moft  properly 
a  meta],  or  glafs.  Thc  like  difficulty  occurs,  when  mifletoe  grows  very 
large  on  a  hazle,  or  when  an  apricock  or  a  peach  is  inoculated,  and  profoers 
upon  thc  bough  of  a  plumb-tree  ;  and  when  red  or  blue  artnel  is  made  ofcal- 
cined  tin,  which  they  call  putty,  and  of  the  fait  and  fand,  whereof  the  glafs-' 
men  makc  what  they  call  their  fritta,  and  of  fome  burnt  copper,  or  other 
mctallinc  pigment;  examples,  with  others  of  thc  like  kind,  which  might, 
perhaps,  fomewhat  pcrplex  thc  fchool-men  to  accommodate  fairly  to  thc 
vulgar  doârine  of  forms,  at  the  introduction  whereof,  prôbably  fuch  îû- 
ftances  were  never  thought  of. 

2.  //  is  difficult  to  décide  the  nôbîenefs  of  forms.  This  point,  alfo,  has  been 
partly  handled  alrcady  -,  and,  indeed,  as  noblenefs  is  rather  a  civil  or  politi- 
cai,  than  a  phyfical  qualification,  it  is  often  hard  tô  détermine,  which,  oi 
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two  forms,  is  the  moft  noble.     To  fome  examples  already  given  of  this  diP 
ficulty,  befidcs  the  late  inftance  în  glafs  of  lead,  may  bc  added  that  of  ami- 
mony  made  per  fe  ;  crude  antimony  being  fitter  for  feveral  purppfes,  both 
mechanical  and  médical,  than  the  vitrified  calx-,  and  this,  a^in,  beir^g  fit- 
ter for  other  ufes,  than  that,  which  has  not  been  freed  from  its  more  fugi- 
tive parts.     It  was  a  difpute  among  the  anticnts,  whether  their  Elecirum, 
a  compofition  of  gold  and  fil  ver,  was  nobïer  than  either  of  thofc  metals: 
and  when  chymifts  hâve  made  a  precipitate  of  gold  and  mercury,  it  i$ 
queftionable,  whether  that  be  a  noblerthing,  than  the  gold  alone-,  tho*  if 
a  chymîcal  phyfician  were  judge,  he  would  give  it  for   the  gold  improvcd 
by  the  change  ;  tho*  a  goldfmith  would  conclude  it  debafed  by  the  alloy, 
and,  by  melting  it  with  borax,  free  it  from  the  quick-filver,  and  reftorc 
it  to  its  priftine  form.     It  might,  alfo,  be  difputed  whether,  tho'  in  living 
créatures  the  ultimate  form  be  more  noble  than  its  previous  harbinger;  it 
may  not  be  fometimes  otherwife  in  bodies  inanimate,  as  well  as  in  the  pro- 
duftions  of  art.     When  an  artificer  makes  filver  folder,  by  adding  to  the 
filver  a  certain  proportion  of  brafs  or  copper,  tho*  he  thereby  obtains  an 
ufeful  mixture,  yet  it  may  be  much  queftion'd,  whether  tliis  brittle  fubftana 
be  not  lefs  noble,  than  the  filver  alone.     And  when  a  plant,  growing  by 
fome  petrifying  fpring,  is,  by  imbibing  tliat  water,  turned,  at  length,  in- 
to  a  ftone,  tho*  the  rarity  of  fuch  things  makes  men  prize  them  ;  yet  il  may 
well  be  queftioned,  whether  the  new  form  be  not  lefs  noble,  than  that  which 
the  plant  had  before. 

3.  In  many  bodies  ^  the  form  is  at  tribut  ed  ufon  tbe  account  of  fome  ont  m- 
.fient  property^  wbicby  if  it  be  prefent^  and  continue^  tho*  many  other  tbin^sfu- 
pervene^  or  are  wanting^  the  mat  ter  isftill  looked  upon  as  retaining  its/orm, 
and  thereforeallowed  itsufual  dénomination.  Anexampleef  this,  wearcfiirnifhcd 
with,  by  the  late  inftance  of  vitrum  antimonii  \  for  tho*  in  many  refpcâs,  it  puB 
on  the  appearance  of  glafs,  yet  it  retains  fo  much  of  the  antimonial  nature 
and  properties,  as  to  be  vomitive  and  purgative,  as  well  ^s  crocus  metaUcruM, 
The  expreffed  oils  of  olives,  almonds,  and  other  unftuous  vegetablcs,  diffcr 
much  from  thofe  fine  effential  oils,  drawn  by  diftillation  ;  and  both  of  them 
from  thofe  empyreumatical  ones  diftilled  in  retorts  by  violent  fircs  i  yet  ail 
thefe  very  différent  liquors  are  reckoned  among  oils,  becaufc  thcy  agrée  m 
being  fluid  bodies,  unéhious  to  the  touch,  and  fuch  as  will  not  mix  with  wa- 
ter.    So,  altho*  fome  faits  are  very  fiigiti vc,  as  thofe  of  harts-horn,  urine,  fc? f. 
others  very  fixed,  as  that  drawn  from  the  calx  of  tartar,  or  the  a(hcs  of 
wormwood,  &?r.  yet  ail  thefe  are  numbred  among  faits,  becaufe  thcjr  agrée 
in  the  refpedts  for  which  we  allow  bodies  that  dénomination.     And,  indccd, 
by  reafoh  of  the  unfettled  notion  of  the  word  form,  and  its  uncertain  applica- 
tion to  conftitute  diftînft  clafifes  or  kinds  of  bodies,  I  hâve  doubted,  whether 
feveral  forms  be  more  than  metaphyfîcal  conceptions;  by  virtuc  of  which, 
bodies,  very  différent  in  nature,  are  comprized  Jn  the  famé  dénomination,  be- 
caufe they  agrée  in  a  fitnefs  for  fome  ule,  or  in  fome  other  thlng  that  is  com- 
mon  to  them  ail,  rather  than  în  fuch  true  phyfîcal  forms,  as  make  bodies  of 
the  famé  dénomination)  likewife  of  the  famé  A^cific  nature.  Howcver,  the(c 
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fonm  fecm  to  be  vcry  gênerai  thîngs,  and  more  fo,  than  îs  commonly  ob-  Phvsics» 
fervcd-  And  I  hâve  alfo  queftioned,  whether  fome  of  thofe  things,  upon  ^ 
account  whereof  men  rank  bodies  in  a  particular  fpecies  or  claflîs,  be  fo  pro- 
pcrly  the  tnie  and  intrînfic  forms  of  thofe  bodîes,  as  certain  fiâtes  of  matter, 
wherein  bodies,  very  differing  in^ature,  may  agrée  ;  as  water,  wine,  and 
many  other  différent  liouors,  may,.  each  apart,  be  made,  by  congélation, 
to  pals  into  that  fort  ot  body  we  call  ice:  and  not  only  the  fuet  and  fat  of 
animais,  and  the  expreflfed  oils  and  fpirits  of  fenfiented  vegetables,  but  alfo 
fcveral  minerai,  and  metalline  concrètes,  may  be  made  to  pafe  into  that  clafs 
of  body  we  call  flame. 

4.  "Bj  reafon  of  tbi  conjunSlion  or  connexion  ofthe  parts  that  make  up  a  whoîe^ 
Jeveral  tbingswill  ofttn  beperformed  by  tbe  concurrent  action  ofthefe  unit ed parts. 

Such  opérations  are  of  kin  to  thofe,  which  the  fchoolmen  call  aSiiones  com- 
munes ;  as  when  a  bullet  is  let  fall  upon  a  pavement,  tho*  it  touches  the  body* 
it  falls  upon,  but  in  a  very  fmall  part  ot  its  fuperficies,  yet  the  plane  rc- 
ceives  the  aâion  ofthe  gravity  ofthe  whole  body^  thoic  parts  that  do  not 
immediately  touch  it,  ftriking  it  by  the  intervention  of  thofe  which  do.  So,' 
likewifc,  in  a  boat,  the  limbs  and  clothes  of  a  man,  who  'ftands  upon  the* 
deck,  and  ail  the  parts  of  a  watch,  if  he  carrîes  one  in  hîs  pocket,  jointly 
gravitate  on  the  veffel,  tho^  only  the  foies  pfhis  feet,  or  Ihoes,  immediately 
prefs  upon  it;  and  the  wheels  and  other  parts  of  the  watch  may  be  moving, 
at  the  famé  time,  very  diflfereht  ways.  Now,  in  organical  bodies,  and  fe- 
■  veral  others,  both  natural  and  faâitious,  thofe  things  which  are  pcrfofmed 
by  the  parts,  as  in  a  ftate  of  conjunâion,  are  often  afcribed  to  the  tbrm  ;  ag 
in  a  watch,  moft  ofthe  principal  phtnomena  fo  dépend  upon  the  concurrent 
aâion  ofthe  feveral  parts,  that  few  of  them  can  be  out  of  order,  but  they 
will  hinder  thofe  phenomena  from  appearing  at  ail,  or,  at  leaft,  from  be- 
îng  well  and  regularly  produced. 

5.  Wemayyet^  inaduefenfe^  admit  y  that  in  fonte  hodies^  tbere  are  Jubordi- 
y%ate  forms.  I  know  it  is  prétendçd,  that  one  body  cari  hâve  only  one  form  \ 
bat  âio*  a;  body  can  hâve  only  one  total  and  adéquate  form,  yet,  îts  parts| 
may  havc  thcir  partial  forms  fubordinate  to  that  5  as  the  fteel-fpring,  and' 
brals-wheels,  of  a  watch,  may  retain  thcir  diftinft  metalline  forms,  thp* 
the  watch  they  compofe  be  but  one.  And  the  fchoolmen  themfelves,  with 
many  of  the  antients,  hâve  aflferted,  that  in  comp6und  bodres,  the  éléments 
retain  theîr  refpeftive  forms,  notwîthftanding  the  new  fortn^  thaf  belongs 
to  the  mixed  body.  It  is  alfo  objcfted,  againft  the  fuperventîomof  a  hi^her 
form,  that  a  body,  being  already  complète  in  îts  own  kind,  ^  ijis  own 
form,  no  other  form  can  accrue  to  it,  without  making  what  is  calkd  ens  per 
acciàms.  To  this  I  anfwer,  that  the  notion  cf  an  ens  per  ûtcidens  belongs 
rathcr  to  meiaphyfîcs,  tlian  natural  philoTophy;;  and  «în  what  its  effencc: 
confifts,  is  ftiil  fo  hotly  difputed,  that  jk>  ^rgomeiïts  from  *it,  can  juftl/ 
affe&  the  prefent  café  :  and,  indeed,  when  <we  «cenfidct,  thaet  the  fchools 
allow  the  fooi  and  body  to  make  up  a  man,  ^who,  according  to  them,  1$ 
unumperfcj  and  not^^  accidens  ;  and  teach,  that  the  rational  foui,  which 
is  a  fubftance»  and  thie  undcrftanding  and  will>  which  ar^:  &id  to  be  its  fa-' 
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cukies,  and  fo  its  accidents,  make  unumperf€\  by  a  parity.  of  rcafon,  that 
predicate  or  qualification,  may  well  be  taken  ia  as  large  a  fenfe  as  is  requifitc 
for  our  purpofe.     So  that  if  the  parts  of  a  body,  whether  hatural  or  fafti- 
tious,  be,  by  their  union,  brought  to  become  the  principle  of  a  propeny 
or  opération,  which  belongs  to  neither  of  them  fii^e,  Ifeenotwhy  fucha 
body  may  not  pafs  for  unum  perfe^  as  well  as  iêveral  bodies  which  pafs  undcr 
that  notion.     It  may  be  farther  anfwered,  that  tho'a  body»  by  its  own  form, 
be  complète  in  its  kind,  yet  it  may  be  capable  of  advancent^nt  to  a  nobler 
ftate  by  an  acceflîon,  that  ihall  not  ruin  its  former  liature,  but  enable  it  to  co- 
operate  to  nobler  allions,  than  its  former  could  reach.     Thus  when  a  fpring 
is  made  part  of  a  watch,  it  thereby,  without  lofing  the  nature  of  a  /pring, 
contributes  to  the  nobleft  phenomcna  of  fo  curious  an  engine  :  and  the  in- 
grédients of  gun-powder,  by  the  fuperinduâion  of  the  fornm,  or  new  co/i- 
texture  they  acquire  by  mixture,  are,  each  of  them,  cnabled  to  co-operatc 
to  the  performance  of  things,  far  exceeding  the  utmoft  they  could  do  before. 
Nor  will  it  foUow  from  this  fuperinduftion  of  forms,  that  there  may  be  a 
form  of  a  form,  as  well  as  of  matter  ;  but  only  tliat  to  a  body,  which  hath 
already  a  form,  a  farther  form  may  fupervene. 

6.  khe  fufervention  of  a  new  form  is  oftm  hut  accidentai  to  tbe  prc-exijtent 

form  ;  anâ  does  not  at  ati  dejirçy  its  nature j  but  modify  its  opérations.    A  needle, 

riot  touched  by  a  load-ftone,  has  its  own  form,  as  a  pièce  of  fteel,  as  welJ 

as  the  figure  of  a  needle  ;  but,  when  it  comes  to  be  excited  by  the  load- 

ftone,  there  are  then  new  anà  wonderfiil  propcrties  fuperinduced  ;  and  this 

needle  is  then  able  to  point  regularly  north  and  fouth,  attraél  othcr  necdlcs, 

and  communicate  a  verticity  to  them  \  and  fo  is  fit  for  much  nobler  ufes, 

than  before.     And  this  new  modification  fd*re^Iatcs  its  motions,  that, 

tho'  before  it  was  indiiBFerent,  if  nicely  poifed,  to  reft  at  any  point  of  the 

compafs  ;  it  is  now  determined  to  kcep  moving,  'tiU  it  points  north  and 

fouth,  and  to  rcft  in  that.pofition  only:   yet,   by  drawing  this  .magnctic 

needlq,  after  a  certain  niapner,  upon  the^pole  ôf  a  yigbrous  Jk»d-ftqnc,  you 

may,  in  a  momeiit,  deprive  it  of  ^11  its  additioirtal  faeultîieii,  t;ho*  it.will  rc- 

màih  açS,'^e  a  flieel-needle  as  at  firft*     And.  à  little  ^rbflcdtion  oh  the  fore- 

méritibned  inftance  of  the  ^fpri.ig  of  a  watch,  wîll  ihew^what  icis,  fih:ittlic 

rtrufture  or  modification,  whçnce  the  forra  ôf  th^'whcde,.  accordii%  to  uj, 

réfults,  doGs  to  a  body  ^ready  endowed  with  its  pWn  fprm.  *  .  Fôr,!  as,  (the 

fpring,  tlio*  it  ret^in  its  owi)  nature,  and  ,^&9t  accoiding.to  il;  ^  yct,f Iby  the 

contrjvançe  of  the  witchj^  it  is  not  only  fo  pent  in^  -that  it.eiitnot: gain-  io 

fiill  jÉxtcnt,  as  otherwïfe  it  would,  but  by  the  famecônfrivancd,  îtsiéccffint 

cndeavour,  to  ftrctch  itfelf,  is  fo  modefated  and  managed  by  tic  wbtcb 

and  balance,  tlut  it  principaljy  concurs  to  fet  ail. the  other  parts  in  moiion, 

dnd  to  perform  the  bftce  of  a  wâtch  :  fo  in  natural  bodies,  wjhatisipîr- 

formed  by -the'fqperventipn  ôfa  higherand  total  foi'm,'  i«i  that 'by^virnc 

of  the  connexipq  and  ftruiShire  of  the  pSrtsiintroducéd  with  thîsînewform, 

the  aftion  of  the.particular.paçts,  tho'  thejT  retain  thcif  Own  fartial'fonns» 

ândà^,  as  fâr  as  they caBt  'accordi|igfiothem>  isfoimaftwed»  orodierwife 

ftiodified^  that'  they  are  brougjht  to  concor  ^to  tliofc  .thij^g$.d»t  anc'A»^  ^ 
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thc  whole  bo'dv  as  onc  agent,  andbecome fubfervient to thc opérations,  thit Prt  vsics. 
are  proper  to  the  body  in  its  ncw  and  ultimatecapacity.  Thus  when  a  pièce  ^ 
ofleadis,  without  addition,  vitrificd  by  the  meré  aftion  of  rhe  fire  ;  fhis 
happcns  to  the  body,  upon  its  acquiring  thc  form  of  glafs,  that,  whereas, 
bcfbre,  the  metaltine  particles  wcre  fo  inconvcnîently  fîtuated,  and  fliapcd, 
that  thcy  denied  pafflige  to  the  rays  of  light  ;  and,  by  reafon  of  fheir  con- 
texture,  compofed  a  body  that  was  rery  flexible  ;  they  become  now  f(* 
ranged,  and  otherwife  altered,  that  they  frccly  fufFer  the  lîght  to  pafs  them, 
but  admit  nol  of  being  freely  bent  as  before.  And  when  falt-petre,  by 
thc  addition  of  a  fmall  proportion  of  brîmftone  and  coal,  is  made  into  gun- 
powdcr  ;  this  happens  to  it,  from  rts  acquired  modification,  that  if  a  h'ttle 
fire  falJ  thereon,  it  will  not,  as  before,  leîfoiely  confiime,  and  leave  behind 
it  a  confiderable  portion  of  the  whole  body,  m  the  form  of  a  fi:s:ed  or  f^- 
kalizate  fait,  but  fly  away  ail  at  once,  and  leave  liftle  or  nothîng  behind  it. 

7.  Bifides  the  fpecific  ûSions  of  a  hoày^  that  barhonrs  fubordinate  formsy  tbere 
may  befeveral  otbersy  wi^ereinfome  of  the  parts  a£t  accoràing  to  tbeir  particular 
sni  priJUne  nature.  Thrs  follows  from  what  we  latcly  fhewed,  that  the  total 
and  fpecific  form  has  not  fuch  a  dominîon  orer  the  partial  and  fabordinatë 
ones,  as  thc  patrons  of  thefe  forms  imagine.  For  tho*  by  virtue  of  the 
modification  of  the  whole,  the  opérations  of  the  patts  or  ingrédients  are  fo 
guided,  as  to  concur  to  thofe  opérations  that  bclong  to  the  whole,  and  ard 
requifîte  to  be  pcrfc^-med  by  a  joint-aftiori  -,  yet,  in  othcr  refpeds,  as  it  is 
not  ncccflBtry,  that  fuch  bodies  ftiould  hâve  their  parts  entircly  under  the  do- 
minîon of  the  ultimatc  form,  they  may  a6t  according  to  their  diftinél  and  par- 
ticular qualifications.  But  this  will  be  farther  cleared  by  Ihewing,  that  the 
famé  thîngs  mav  happen  to  fèvcral  bodres,  whîch  appear  in  a  watch,  where, 
tho*  thc  form  of  the  enginé,  in  many  refpeéb,  makes  thc  fprin^s  and  wheels, 
and  othcr  parts,  concur  to  perform  the  opérations  proper  to  luch  an  engine, 
yet  thc  wheels  may  look  bright  arid  yellow,  the  fprîng  may  move  a  mag- 
nctic  needle,  and  othcr  parts  may  do  other  things,  not  by  virtue  of  the  form 
of  a  watch,  but  by  virtue  of  their  own  qualifies.  Thus  when  in  pills,  ànd 
other  medîcines,  made  up  of  feveral  ingrédients,  the  compofition  has  fome 
refulting  virtues  diftinâ:  from  thofe  of  the  ingrédients,  and  belonging  to  the 
compofition-,  yet,  îc  may  often  happen,  that  fome  particular  ingrédient  will 
not  only  retain  its  former  nature,  but  fo  retain  it,  that  the  compofition  is 
cndowcd  with  that  qtïality,  onîy  upon  account  of  that  ingrédient.  Thus 
ambergreece,  mixed  with  purgative  ingrédients,  retains  its  own  grateful 
fmeU,  and  communicatcs  it  to  the  whole  mafs,  i^iiercof  the  pills  are  made: 
and  moft  purging  pills  tafte  ftrong  of  the  aloes,  whatever  the  other  ingré- 
dients be.  A  farther  inftance  we  may  take  from  Venice  treacle,  not  too 
ftak  :  for  tho'  it  be  aeknowledged,  that  opium  works  by  a  fpecific  quality  -, 
and  tho*  it  bc  herc  blendcd  with  above  threefcorc  other  ingrédients,  in  far 
greater  quantitîes;  yet,  in  Ipitc  of  iht  forma  compqfttiy  it  retains  its  proper 
narcotic  virtue  -,  and,  upon  that  account,  renders  the  whole  a  powcrful  re- 
fnedy  in  feveral  diftempcrs^  where  quieting  medicincs  arc  proper.  A  no  lefs 
évident  cxamplc  we  hsrvc  in  thc  prccipitate  of  gold  and  mcrcury  :  for  tho* 

li  2  by 


Digitized  by 


Google 


Forms  and  §lualities. 

by  virtue  of  the  union  of  the  ingrédients,  the  refulting  powder  may  gain 
feveral  qualities,  which  neither  the  gold,  not  the  quick-fîlver,  had  apart-, 
yet,.  the  falivating  faculty  of  this  precipitatc,  bclongs  to  it  barely  on  ac-. 
count  of  the  mercurial  ingrédient. 

8.  ^at  which  y  inmany  bodies^  islookedupon  as  the  fpecificfarmy  isj  oftefty 
mîy  the  mofi  eminent.     We  riiuft  hère  recolleét,  (i.)  That  the  word  form> 
bas  no  fettled  fignification  -,  fo  that  feveral  bodies  to  which  particular  forms 
are  afligned,  dcferve  not  that  privilège  better  than  many  others,  wherein 
no  peculiar  and  diftînâ:  form  is  confider*d.     (2.)  That  the  forais  of  inani- 
mate  bodies  are  but  refpeftive  things,  refulting  from  the  co-exiftence  of 
particular  corpufcles  or  parts,  after  a  determinate  manner.     C3.)  That  iris, 
ufually  from  fome  particular  refpeft,  or  fitnefs  to  fome  particular  ufe,  that 
men  afcribe  this  or  that  form  to  a  particular  body.     (4.^  That  the  nanjrg 
and  fabric  of  a  body  may  manifeftly  fit  it  to  anfwer  more  than  one  of  thofc 
refpefts,  on  whofe  fcore  bodies  are  dcnominated,  or  may  be  fuited  to  more 
than  one  of  thofe  ufes  ^  an  aptitude  for  which,  when  found  fingle  in  ano- 
ther  body,  is  fuflîcient  to  make  it  be  referred  to  a.  diftinél  kind:  as  the 
vitrutn  antitnoniiy  tho*  confider*d  by  fome  asglafs^  is,by  a  phyficîan,  looked 
upon  as  a  medicina     (5.)  That  it  is  not  neceffary^^thefe.  conjugations  oi 
qualities  (hould  hâve  a  ftrift  dcpendence  upon  one.another  ;  as  the  emetic 
properties  of  the  antimonial  glafs  belong  notto  it  as  glafs:  nor  is  itneceffaiy 
that,  if  this  very  portion  of  matter  had  not  the  form  of  glafs, .  it.  would  want 
or  lofe  thefe  properties.     (61)  That  fîhcc  the  noblenefs  or  ignoblenefs  of 
forms  depencis  on  the  greater  or  lefs  ufe  of  the  body  3  one  raan  may,  in  the 
famé  body,  look  upon  one  kind  of  modification,  .and  anothér  upon  a  quite 
différent  one,  .as  the  higheft  form  of  that  body, .   Thusawatch,  that  Ihews 
only  the  hours  and  their  quarters, .  hung  at  aftidng,  and  madetofwingasa 
pendulum,  would  to  an  aftronomer,  who.was  ta  make  nice  obfervations,  be 
moft  ufcful  in  the  capacity  of  a  pendulum  ;  becaufe,  ,as  that,  itmay  divide 

a  minute  into  féconds,  half  féconds,  Kr. .  but  for  other  men,  who,  ,tho*  they 
want  an  inftrument  to  meafure  time,.rcquire  not  fiich  minute  fubJivifions 
of  it  i  the  little  engine  we  fpeak  of,  will  be  muclbmore  ufefulandconfide- 
rable,  in  the  capacity  of  a  watch.  (7.)  Hence  it  may  ofccn  happcn  in 
inanimate  bodies,  whether  natural,  or  faftitious,.  that  the  ukimate  or  ciuvt 
form,  is  not  the  prefîding  form,.  but  only  the  moft  eminent;  by  which,  I 
mean  not  fimply  the  noblefty  but  that  which  is,  for  the  time  at  Icaft,  the. 
moft  cqnfidered  :  or, .,  in  other  words,  the  form  moft  regarded,  js  not  îo 
much  that  which  reigns,  as  that  which  denominates.^ 

9.  Thefe  forms  feem  to  be  rather  concurrent  y  thanfubcrdinate.  For  if  a  body 
can  hâve  feveral  fuch  conjugations  of  accidenta  or  modifications,  îis  may 
cntitle  it,  in  difi^ering  refpeéts,  to  différent  forms  \  and  that  form,  "^^^^^  ^^ 
confidered  as  the  moft  eminent,  be  not  the  prefîding  form,  nor  fo  much  as 
always  the  nobleft  ;  may  not  thefe  forms,  which  co-exift  in  the  famé  body, 
be  more  fitly^  tenned  concurrent  or  coïncident,  than  fubord|nate  ?  And, 
indeed,  as  to  inanimate  bodies,.  this-  dominion  and  fubjeâ:iob|  '^i^^^^^^ 
imag^ncd  betwecn  forms^  fecms  to  me,  in  many  cafés,  neither  well  ^ftji- 


Digitized  by 


Google 


Forfns  and  ^àlities.  237 

Ui/hedt  norcaly  to  be  ex|^ined.    I  doubt  too,  thât  fometîmes  we  mîftakePHYsics. 
names  for  thîngs  ;  and  becaufe,  when  a  body,  by  the  aélion  of  propcr  agents,  ^ 
obcains  fuch  a  modification  as  fits  it  for  particular  aâions  and  ufes,  we  call 
it  by  a  certain  name,  and  attribute  a  form  to  it  j  we  are  apt  to  conclude, 
that  the  Êunilties  and  qualifications  it  enjoys,  and  the  things  it  is  able  to  do» 
arc  owing  to  thîs  form,  as  if  it?  were  fôme  diflrnô  and  operative  lubftance, 
put  into  the  body  ^  and  really  began,  guided,  and  'over-TuIed  the  motions 
and  aâions  of  the  compofition.     Whereas,  indeed,  what  we  call  the  form, 
if  it  bc  not>  fometîmes,  littlc  more  than  one  of  thofe  airy  things,  whichthc 
fchoolscall  an  external  dénomination,  feems  often  to  bè  rather  a  metaphyfîcal 
conception,  than  a  phyfical  agent,  that  performs  ail  things  in  the  body  it  îsr  - 
aicnbedto.     Thus  when  a  pièce  of  fteel,  convehieiitly  Ihaped,  is,  by  a  due 
tcnipcrgiven  it,  tumed  into  the  fpçîng  of  a  watch?  the  motions  of  the 
watcb,  tho*  proceeding  from  thîs  fpring,  proceed  not  from  the  form  of  the 
iron  î  and  the  fpringinef»  itfelf,  flows  not  immediately  from  that  form,'  but 
ftooi  a  mechanical  and  àdventitious  texture,  fuperinduced*  in  the  métal,  and 
given  it  by  féveral  outward  agents,  as  the  fire,  the  hammer,  ^c.  And  it  is 
fo  far  from  évident,  that, -in  bodics  inanimate  and  compounded,  the  moft 
eminent,  and  moft  confidered  form,  muft  hâve  a  dominion  over,  and  an  effi- 
cacy  in  ail  opérations  and  aftionsof  the  compofition,  that  even  in  bodies  not 
(o  compounded,  it  is  not  always  neceflTary,  that  the  fpecific  form  (hould  havc 
fo  much  as  a  concurrent  fliâre  in  what  is  .perfdrmed  :  for  external  agents^ 
may  introduce  fuch  qualities  into  the  body^we  fpeak  of,  as,  being  once  there,  . 
wîU  fiifficc  for  aâions  and  pioJuftions,'  fûitable  to  their  cwn  nattire,  whe- 
thcr  the  form  be  adive  in  affifting  them  or  no.    We  fee  that  boiling  water^  . 
taken  ofi^the  fire,  .will  raife  blifters  on  a  man's  hand,  and  perform  othèr 
things^  which  are  ufually  the  effefts  of  fire,  only  by  virtue  of  the  adven- 
tkious  heat  it  has  received  ;  •tho%'ac€ording  to  the  P&ipatetics^  the  form 
of  water,  which  is  an  élément  naturally -caldj -as  well  as  moift,  ought  ra- 
ther tooppoiè,  than  promote  the  affeîbn'of  the  preternatural  heat.     And 
the  like  might  be-  faid  of  a  heated  iron  taken  from  the  fire.  It  may,  indeed, 
bc  prctcnded  in  favour  of  the  fcbools,  .that  itis  the  fire,  which  got  into, 
and  yet  remains  in  the  iron,  that  caufed  thefe  effeéb.-   But  this  fubterfiige 
would  involve  them  in  very  perplexing  difiîculties.    However,  I  will  put  a 
cafc  where  it  cannot  be  made  ufe  of-:  fuppofe,  then,  the  iron  to  be  heated, 
not  by  the  fire,  but  by  forcible  ftrokes  between  a  hammer  and  anvil,  both 
of  them  aéhxally  cold.     When  a  pièce  of  filver  is,  by  being  hammer'd,  or 
drawn  into  wire,  made  a  fpringy  body,  it  will  be  able  to  perform  many 
diings  by  that  acquired  elaflicity,  which  do  not  at  ail  flow  from  the  form 
pçculiar  to  the  métal  :  for  not  only  copper,  fteel,  and  many  other  bodies, 
may  be  made  fpringy  too  ;  but,  if  you  heat  it  in  the  fire^  the  goldfmith 
will  affure  you,  that  it  is  as  true  and  as  good  filver  as  before  -,  and  yet  it 
will  ceafe  to  be  a  fpring.  And  fo  when  a  fmith  makes  a  file^  by  forming  many 
little  channels  on  ir,  a-crofs  one  anothcr,  and,  afterwards,  hardening  the 
fteel  i  by  virtue  of  this  roughnefs,  which  is  given  it  by  external  agents,  it 
acquircs  a  durable  roughnefs,  upon  which  account  it  is  qualifiçd  to  perform- 
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many  conûderable  tkingii^  whercto  th«  foriaa  of  th^  mère  meta}  dods  hot^ 
for  ought  that  appears,  cancur.  And  tW  bardoefs  contributes  co  make 
a  good  file,  yet,  not  only  the  iron  was  as  tnie  aodperfeA  irofty  before  ît 
became  rough  as  afterwards;  but  even  that  dçgre^  of  hardneis^  wbich  gÉ^- 
lifies  our  tnfVrument  to  bc  a  good  &ie^  fk)ws  not  immediately  from  thetfocm 
of  the  métal  ;  for  that  was  truc  iron  when  ibft|  and  ks  eminent  degroe  of 
hardneû  was  giren  it  by  the  tempcr  it  received  from  the  ftnith. 

But^  to  conclude,  I  mu£b  ag^in  complain,  that  the  uncertaîn  f^nificatian 
and  uie  of  the  ternis,  employ'd  about  thefe  points^  ate  apt  to  occafion 
•much  darkneis  and  difficuky  in  our  cnquiries  into  the  things  thetnfelves  ; 
and,  I  am  apt  to  think,  that  if  the  meaning  of  the  terms^  form,  life,  foui, 
animal,  végétative,  and  fome  few  others»  were  clearly  deftned,  and  agreed 
on,  a  gireat  part  of  the  perplexina  controvôrlies,  about  iubôrdinate  forais^ 
wtth  what  relates  to  them»  woukTappear  to  be  difputes  about  words  only. 
And  if  I  fhould,  any  where  in  this  difcourfe,  hâve  dropt  into  a  verbal  con- 
troverfy  myfelf,  I  can  lafely  fay»  that  my  endeavours  hâve  ail  along  becn 
to  expunge  received  errors,  and  to  eftablifh  a  better  theary  of  chcfe 
matters.: 

S  E  C  T.    IV. 

^i  frùiuc'  -^t  X7  E  have  already  feen,  k  is  by  a  kind  of  tacit  agreement,  that 
^iTod^a^^^f  ^^  ^^^  diftinguiflk  the  fpecies  ot  bodies  ;  and  that  thofe  diftinâions 
form.  '^'  ^^^  more  arbitrary,  than  moft  are  aware  of:  nor  have  I  yct.mct  with  any 
genuine  and  fufiicient  boundary  for  the  fpecies  of  things,  or  any  determî- 
nate  number  of  qualities,  neceflary  to  conftitute  dlftinâ:  kinds  of  natural 
bodies.  We,  therefore,  look  upon  thofe  as  diftin A  fpecie»  of  bodîes,  tfaat 
havehaddiftinâ  names  affign'd  them*,  tho%  perhaps,  many  of  them  difier 
much  lefk  from  one  another,  rhan  other  bodies,  efteem^d  bot  of  one  kn. 
Whether  water  and  icc  ought  to  be  eftccm'd  diftinét  bodies,  is  ib  littlc 
évident,  that  fome  affirm>  water  lofes  not  its  own  nature,  by  being  turncd 
înto  ice  v  which  is  made  plaufible,  by  the  reduciblenefs  of  it  back  again 
into  water  :  yet  others  a^n  make  them  diftind  fpecies  of  bodies,  bec^cvfe 
the  one  is  âuid,  and  the  other  folid  ;  and,  alfo,  becaufe  ice  is,  commonly, 
more  or  lefs  opake,  and  lighter  in  fpecie^  than  water.  We  may  add^  that 
ice,  beaten  with  common  fait,  will  freeze  other  bodies,  when  water,  mixed 
with  fait,  will  not.  And  I  would  be  refolved,  whether  muft,  wine,  fpirk 
of  wine,  vineg^,  and  tartar,  are  bodies  fpecîâcally  diftinâ.  The  Yàu^ 
<|ueftion  might  be  asked  of  an  egg,  and  the  cbick  that  is  afterwards  kncfaed 
out  of  h  ^  as  alfo,  of  the  eggs  of  lilk-worms,  whkh  are  firû  finaU  cacer- 
pillarsi,  then  aurelk^s,  and  next  butter-âies.  And  whether  the  anfwer  ta 
theiè  queries  be  affirmative  or  négative,  I  doi^t,  the  reafon  that  #îll  be 
given  for  either,  will  not  hold  in  feveral  cales.  And  it  may  ftill  bc  more 
j^uzsding  to  ask,  whether  a  charcoal,  throughly  kindled,  dîffers  fpecifically 
trom  another  charcoal.  Nor  is  it  eaiy  to  détermine,  whether  cloods,  ifain, 
haily  and  fnow,  be  aU  fpecifically  diftinâ  from  water,  andâ^o»  eack^tther. 
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But  if  foch  flîght  différences  difcrimînatc  thefe  bodies,  ît  wîU  bc  hard  toPHYsics^ 
give  a  fatisfaétory  rcafon,  why  other  bodîes,  that  diffcr  in  more  confiderabje  ^ 
parricdam,  &o^d  not  enjay  the  famé  privilège  ;  as,  I  prefume,  that  fnow 
diflfers  lefs  fromrain,  than  paper  from  rags,  or  glafs,  made  of  wood-^es,. 
from  wood.  Atid,  indeed,  mcn  having,  by  tacit  confcnt,  agrced  to  look 
upon  paper,  glafs,  foap,  fugar,  brafs,  ink,  pewter,  gun-powder,  feff.  ^ 
diftînâ  forts  of  bodies  ;  why  may  they  not  be  thought  to  hâve  donc  ît  on  as 
gpod  grounds  as  thofe,  upon  which  many  other  differing  fpecîçs  of  bodies 
hâve  becn  conftituted  >  It  will  not  fuffice  to  objeft,  that  thefe  bodies  ^ç 
faâîtîous;  for  it  is  tfce  prefent  nature  of  bodies,  which  ought  to  \>t  confî- 
der*d  in  reftrrîng  them  to  fpecies,  which  way  foever  they  came  .by  that  na- 
ture :  ibr  fait,  which,  în  many  countries,.  is  made  by  boiling  fea-watcr  in 
proper  vcflcls,  îs  as  trœ  fea-filt,  as  that  which  is  made  in  the  ifle  ofMan^ 
by  the  bare  aôion  of  the  fun  upon  the  fea-watcr,  left  b^hind  in  hollow 
places,  after  a  high  fpring-tide.  And  filk-works,  hatchM  by  the  heat  of 
a  human  body,  and  chickens  produced  in  yEgyp  by  the  heat  of  ovens  or 
dunghills,  are  as  truc  filk-worms  and  chickens,  as  thofe  which  arc  hatche4 
by  the  fun  or  by  hens. 

And  whatever  may  be  laid  of  faôîrious  bodies,  Wherc  man,  by  inllru- 
xnents,  only  gives  figure  to  the  fenfible  parts  of  matter,  as  wlicn  a  ftatuary 
makes  an  image;   yetthe  cafc  may  diffcr  in  thof^î  other  fatftttious  produc- 
tions, wherein  the  infenfiblc  pai  ts  of  matter  arc  alteredby  naturàl  agents,  which. 
pcrform  the  greateft  part  of  the  work  among  themfelves,  tho'  the  artificer 
be  a/Bftantînputting  them  together.     And,  therefore,    afU  .chymical  pro- 
duârions  may  well  be  lookM  upon  as  naturel  bg^ies  ;  fince  the  fire,.  whîch^ 
ys  hcrc  the  grand  agent,  doth  not,  by  beingcpiploy'J  by  the  chymilï,  cçafe 
to  be  a  natural  agent  ;  fince  nature  hcrftJf,  by  the  help  of  the  fire,  foipe- 
times  aflSords  us  the  like  prodirftîons,  whercwith  the  dhymift  prefeiits  us. 
Thus  in  jEtna^  Véfuvius^  ahd  other-burning  niount^ns,  ftones  are  turned.în- 
to  lime,  and  fbmetime^  vitrïfied,  Whîlfr  ame^,  and  metdline  flowers  of 'ftveral 
kinds,  are  fcattcred  àbout  the  nef^hboiiring  places  \  and  plenty  of  flowers 
of  fulphur,  fublimed  by  the  internai  fire,  appear  about  the  vents,  at  which 
the  filmes  are  difchargcd  into  the  air.     And  many  bodies  we  meet  wîth. 
in  the  lowerpartsof  the  earth,  and  think  to  havelbéen  fprmed  tl^ere,  eyer 
fince  the  beginning  of  things,  may  ha^e  bçcn  mofe  lately  p 
means  of  fiibterrariean.,  firés,     Tbus  lead  may  ;be  turn.ed  ir 
and  tin  into  putty,  pr  feveral  faline  and  flilphureoiis  corpufcleî 
filmes,  may  aker  the  nature  of  other  fubterranean  bogies  ;  ( 
venîng  àraong  themftHves,  conftitute  panîcular  concrétions  ;  ^ 
of  fulphur  and  -nrerçury   pnitc  into  verinilion,  whixjh'jîs  Jb  like  to  the 
minerai,  whericé  we' ufually  obtaîh  mercury,  that  they  lioth  go  by  i^^^ 
famé  name  of  cînnibar;    Since  then  .thefe  pfodirâiofis,  beingof  natij're'3. 
own  mâkirtg,  cannot^^e'  dçriied.to  benatural  bodic^s;  why  iKoûldthe  like. 
produôions  \A  thç  fire  be  thcmght  unworthy .  that  n^mè,  only  becaufe  the 
fire,  which  made  the  former,  was  kindled  by   chance  ,in  a  hilU  and  that 
which  produced  tbclattcr,  light  lip  byaman  in  a  furnacc.    And  if  flower 
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Physics»  offulphur,  lime,  glafs,  and^clted  mixtures  of  metals  and  minerais,  arc  to 
;,bc  reckoncd  among  natural  bodies ;  it  feems  but  reafonablc,  that,  upon 
the  famé  grounds,  we  fliould  .  admit  flowers  of  antimony,  ^fs,  pewtcr, 
brais,  and.  many  other  chymical  concrètes,  to  be  ^en  iato  the  number  ; 
ind.tjienitwillbe\  évident,  that  to  diftinguilh  the  fpecies  of  natural  Vx>- 
•  jfiies,  a.  concoude  of  accidents  -will*  be  fufficient,  without  confidcring  any  fub- 
Aantial  ibrjxL  iBut  becaufe  wc  necd  not  hâve  recourfe  to  inftanccs  of  a 
difputable  nature,  for  the  illuftration  of  the  mechanical  produârion  of  forms, 
let  us  examine  only  that  of  vitriol.  For,  fi  nce  nature  herfelf,  without  the" 
help  of  art,  often  produces  that  concrète,  tliere  is  no  reafon  why  vitriol, 
produced  Ijy  eafy  chymical  opérations,  fhould  not  be  looked  upon  as  abody 
of  the  (ame  nature  andkind.  And  in  faôitious  vitriol,  our  knowing  what 
ingrédients  we  make  ufe  of,  and  how  we  put  them  tc^ther,  enables  us  to 
judge  very  well  how  vitriol  is  produced.  Butbecaufethis  is  ufually  reckon'd, 
with  falt-petre,  fea-faJt,  and  fal-gcm,  among  true  faits  ;  we  muft  taJce  no- 
tice, in  the  firft  place,  that  vitriol  is  not  a  nure  fait,  but  what  Paraalfus^ 
and,  after  him,  ôthers  call  a  magiftery  ;  which,  in  their  fenfe,  comnionly 
fignifies  a  préparation,  whereîn  the  body  to  be  prepared  hasnot  its  prin- 
ciples  feparated,  as  in  diftillation,  incinération,  éf r.  but  wherein  the  whole 
body  is  brought  into  another  form,  by  the  addition  of  fome  fait  or  men- 
ftruum,  united,  fer  minima^  with  it.  And  accordingly,  we  find,  that  from 
common  vitriol,  whether  native  or  faâitious,  nuy  be  obtained  an  acid,  fa- 
Une  fpirit,  and  a  metalline  iubftance  -,  as  copper  may  be  feparated  from  blue 
vitriol.  And  as  there  is  vitriol  of  iron,  which  is  ufually  green,  and  another 
of  copper,  which  is  blue,  and  alfo  a  white  vitriol,  whofc  compofition  is  gc- 
nerally  unknown  ;  yet  ail  of  thefe  arc,  without  fcruple,  rcputed  true  vitriols» 
tho'  they  difFer  fo  much  in  colour,  and  feveral  other  qualities  \  fo  I  fcc  no 
reafon,  why  the  other  minerais,  being  reduced,  by  tjieir  prpper  jaaenftrua, 
into  fait,  like  magifteries,  may  not  pafs  for  the  vitriols  pf  thofe  metals,  and» 
confequehtly,  for  natural  bodies.  If  upon  the  fîling^  of  ftcel,  wc  puta  cod* 
venient  quantity  of  oil  pf  vitriol,  and  dilute  the  mixture  with  watcr,  it  is 
e$fy  to  obtain  a  vitriol  of  iron  by  cryftallization  ;  which  fuUy  agrées  with 
the  other  vitriol,  produced  by  nature  without  the  help  of  any  other  mcn- 
ftruum,  than  rain  water  falling  upon  tlie  marcafitcs.  But  that  no  fcnçlc 
îùigh^  arifè  from  thefnenftruum  ufed  in  making^vi/^rp/MSKi  iwar/if,  lemploy'd 
a  différent  one,  that  could  notbe  fufpefted  io  hâve  ^ny  thingof  vitriol  in 
it  \  and  this  was  fpirit  of  fait,  which  anfwerèdr^he  famé  end.  Nor  will  tiie 
great  difpofition  in  this  our  vitriol  to  refolve,  by  the  moifture  of  the  air,  into 
a  liquor,  niake  it  ciTehtially  différent  firom other  vitriols;  fince  it  bas  been 
obferved,  3mmon  vitriol  in  Cermanyy  wiU^alfb  nin/fr  d^li- 

quium.  T(  pà'iments,  weniay  confider^ikill^  th^ouria^'tioiis 

vitriol  is  r  id  with  many  qualities  common  to  other  falts^  as 

tranfparem  folubility  in  water,  iâc  but  fuçh  as  are  peculiar . 

to  it,  as  g  fs  of  fufio;i,  ftypticity  of  taflev  a  peculiar  ihape, 

a  power  to  ftrike  à  black  with  iofufion  ot  giaMs^  ai^emetic  faculty,  (^c.  and» 
fecondly,  that  tho'  thefe  qualities,  are»  in  conuAon  vitriol>  fuppofcd  to  flow 
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from  the  fubftantîiil  form  ofthe  concrète,  andmay,  as  juftly  as  thc  qualicicsPHYSics. 
of'other  inanimate  bodies,  be  empîoy'd  to  prove  fuch  a  form  :  yet,  in  our  ^--'•v^**^ 
vitrioJ,  made  with  fpirit  of  fait,  the  famé  qualities  wcre  produced  by  the  af- 
fociation  of  two  ingrédients,  fingly  deftitute  of  them  ;  which  enabled  it 
to  aSedbour  organs  of  fenfe,  and  work.upon  other  bodies,  after  the  manner 
of  common  vitriol.  Indeed,  it  is  fo  far  from  appearing,  that  any  (ubftan- 
ti:J  form  is  hère  generated  a-new,  that  therc  is.not  fo  much  as  an  cxquifice 
mixture  made  :  for  both  the  ingrédients  retain  thcir  nature,  and  may  eafîly 
be  fepirated  by  diftillation  ;  fo  that  there  is  hère  but  a  juxta-pofuion  of  the 
n^^stalUnc  and  faline  particles  ;  only  they  are  fo  aflbciated,  as  by  the  man- 
der of  theîr  coalition  to  acquire  that  ncw  texture,  which  denominates  the 
magiftery  they  compofe,  vitriol. 

But  tho*  the  cxaâ:  and  curious  figures,  into  which  vitriol,  and  other  faits,  ^^  <^^''^^''"^  fi- 
arc  apt  to  flioot,  be  made  arguments  ofthe  prefence,  and  great  inftances  ^^^JilZ'„jJfjLff 
the  plaftic  flcill  of  fubftantial  forms,  and  feminal  powers  ;  yet,  I  am  not  ^Of^hftantial 
ililly  fatisfy*d  in  this  matter,  as  the  modem  philofophers  appear  to  be.     \t forms. 
is  not  that  I  dcny  P/<j/c*s   yt^atrpir  •  Sh^,  to  be  applicable  to   thefc  exquifitc 
produâions  of  nature  ;  for  tho*  God  has  thought  fit,  to  make  thihgs  after 
a  more  intelligible  way,  than  by  the  intervention  of  fubftantial  forms  ;  and 
tho'  thc  plaftic  power  of  feeds,  fecms  unneceflary  in  our  café  ;  yet  the  di- 
vine geometry  is,  neverthelefs,  to  be  acknowledged,  for  having  endowed 
the  primary  corpufcles  of  faits  and  metals,  with  a  peculiar  fitnefs  for  fuch 
concrétions.     And,  tho*  1  fee  no  neceffity  for  afcribing  fuch  productions  to 
a  plaftic  power  ;  yet,  the  more  elaborate  and  curious  fabric  of  animais,  may 
be  afcribed  to  an  higher  origin.     But  my  conjectures  about  thc  figures  of 
faits,  will  be  fupported  by  thefc  confiderations. 

1.  By  a  bare  afibciation  of  metallinc  and  faline  corpufcles,  a  concrète,  as 
fincly  figured  as  other  vitriols,  is  producible  \  as  we  hâve  already  ihewn. 

2.  The  figures  ofthefe  faits  are  not  conftantly  thc  famé,  but  differcntly 
varied,  as  they  happen  to  ftioot  more  or  lefs  haftily,  or  in  différent  pro- 
portions of  liquor  ;  as  is  manifeft  from  the  différence  in  cryftals  of  vitriol,  ^ 
when large  quantities are  taken  out  ofthe  great  coolcrs.  And, accordingly,  " 
where  Agricola  defcribes  thc  feveral  ways  of  making  vitriol. in  large  quanti- 
ties, hc' compares  the  concrétions  indîffercntly  to  cubes,  or  cluftcrs  of 
grapcs.  I  hâve  foordered  a  pure  lixivium  of  alkalizate  faits,  from  which 
ufcd  to  be  obtained  only  a  white  calx,  that  it  has  fliot  into  tranfparent  cry- 
fiais,  almoft  likc  white  fugar-candy.  And,  having  diftilled  a  certain 
quantity  of  oilof  vitriol,  with  a  ftrong  folution  of  fea-falt,  thc  refidue» 
difTolvcd  in  fair  water,  flxot  into  cryftak,  fometimes  of  one  figure,  and 
fometîmes  of  another,  as  the  quantity  and  ftrcnçth  of  the  oil  of  vitriol, 
and  other  accidents,  detcrniin*d.  From  fpirit  ot  urine  and  of  nitre,  I 
hâve  fometimes  obtained,  fine  long  cryftals,  fliwed  likc  falt-petrc  ;  and 
tho*filvcr,  diffQlvedin  yfj«a/(7r/w,  or  fpirit  of^  nitre,  ufually  flxoots  in- 
to excécding  thio  plates,  almoft  likc  Mufcmy-^^S^  \  yet,  I  ha^c  ob^ 
tained  lunar  cryftals,  of  a  différent  figure  ;    each  cryftal  bcing  compofed 
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ôf  many  fmallfolids  finely  fliapèd,  and  adhering  Iblitly  to  one*anot}iér,-iL»' 
to  hâve  oïie  furBbce  common  to  thém'all. 

3.  Infenfible  cofpufcl^  Yif  'diffèrent  exquiiite  fhafies,  and  eiidowed  ^idi 
plain,  fmooth  fides^.will  conftitute  bodies  Vàriôofly,  buf  atf'iFcry.  fi^Iy  fi- 
gured.     And,  firft,  thô*  harts-tiofn,  bloûd,  ^uid  urtnCy.  may  well  bc  fap- 
pofedto  hâve  their  fubftantial  forms  dëihoy'd,  by  the  a6Hon  ôf  the  firc,. 
in  their  analyfis;  yet  their  fàliiie  parrides  Will  leîfui^ly  Ihoot  into  cryftab 
)of  very  curiôus  furfaces,  and  regular  i^rés.    And  or  tbcfé  finely  ttdptA' 
cryftals,  of  varions  fiâtes,  I  havc  Obcaîr^  fêvtral  from  othèr  diftili*d  add' 
liquors  *,  and  particùlarty,  With  a  nfienïhtnim  dût  ^N^uYà  diflblve  fbmt  ^tm^^ 
and  widi  afohition  of  coral,  tAâdein  fpirit  of  vettMg^éafe.  Fôf  the  fiune  rea- 
fon,  when  I  try*d,  whether  the  particles  of  filver,  diflbhrêd  în  AfKafrrtiSy 
would  not,  Wïthout  coagalating>^ith  the  faIts,.cQnvene,  apon  accdunt  of  dieir 
own  fhapes,  into  little  concrétions  of  fmooth  and  flat  fbrfaces  r  Lfôund,  thaï 
faaying  diluced  onc  part  of  the  foludon  ^ith  a  great  mariy  parts  ^f  d^itfd 
fain-water,  a  plate  of  copper  beîng  fofpéhded  in  the  lk]Uor,  and  Ibfibtd  to 
lie  qaîet  a  while,.  there  wonld  fettle  about  it,  fwartns  of  titdéitiacadlîfie tié- 
dies, ihiningin  che  water^  likethe  fcaIe&/offmalliHb;  but  foraiêd  iofio 
little  plates  extremely  thin,  withiuifaces  noc'otity'fiâty  tnitéxceedlfig^ofly  : 
and  aixiong  thofe,.  fevcral  (rf'the  Ikt^r  #cre  WeftilyfigBrédat-  the  cd^. 
And  the  corpufcles  of  gold  are  fufïîciëndy  dilpofcd  to  totfv^nc,  ^jmh  thofe 
tof  fit  iklts,.  into  concrétions  of  déterminate  fhapes  ;r  as  rhàvê  found  in  the 
cryftals  obtaihed  from  it  in  Aàua  régis  r  and,  alfo^  ijrhên,'by:a  more  posopittl 
menfthmmv  I  had  fubdivided  the  bod^  of  goM  into  -  fueh*  ïiîifiûte  p^clcs,. 
asto  beJublîmablè,.thefe  volatile  p^icles,  with  the  faits,,  Whérewith  they 
were  elevated,  affbrdedplentyof  cryftals,: fefenlbliiig'ofieaiîother  in  fliape. 
L  hâve,,  ind^d^.  fômethnes  tryM  to  protufe  côm^^und  figures  ftxim  die 
fhootings  of  différent  faits  togjçther -,,  but  find,'v9e  mt^  not.âqpfèâ,  tfaat  in 
ail  cafés,  they  fliould  l>e  totaliy  ^i:xnpounded  :  f or  thèy  often  are  of  fuch 
différent  natures,  that  one  wiU  Ihoot  muchfooner  than  ânother  ;  and  then  a 
large  proportion  of  thafwill  be  flrft*  cryftallized  in  its  own  ihape,  as  is  vi- 
fîble  in  refiniag  impure,  or  Barhary  nître,  fromthe  common  fait  whenrwiiK 
it  abounds»    And,  as  .Agticda  obferyes,  wterd  a  vitriôlate'matter  is  mixzd 
with  alum,  thofe  tWokinds  of  lilt  will  flioôt  fepârately  in  the  Ûme  velTcl:: 
in  which  càfès, .  dl^diat  càn  be  estpeâed,  is,  that  tiieremaining  part  of  the 
mixture  (hould  affbrd  ctyftàls  ofcompoundedfôiid^fijgares.    Tho*  the  Ve- 
'  nui  an  bora:x$  foki  in  theiihéps,  be  a  knomi  faâitiousf  bbdy,  compouoded 
of  fcveral  lilts;  yet  fome  ôf  it  being  diflblVêd  in  ^a'targe  <^al<ltity  offair' 
water, .  and  made  to  cœigukte  vcty  leilUrdy ,  1  thé nce  bbtained  Cry^b,.  up- 
en  tvivofe  fiirfacés,  l  cotdd^pereeive  Very  cxqUlfitè  aHd  r^larfi^res.     We 
■  may  a  jd, .  that  '  tho" the  '  Gâput  tnimuiim  of  *c6nrmon  Aqua  fortin  *con6fts  of 
•  bodies  Very  différent  in^atdre  ;  •yeti)ardy  by  frcooéftt  folutiâffiSâild  cOj^la- 
tiortSy.the  faline  pafticles^ivâMhcJôt  iftto  vety^finè  S^i^ss  as  friàrigl^s, 
'iiex:ïjg(3fns,.;rb<Jittbt)Kis,  &c.  rto  Icfe. e^taârthan. thofe  tef  lÀerfintA  liitre'ôr  vi- 
-triolr-lbmey  mofeover, 'cernimàte'în  bûdîtfs,  ahnWl  like  pyïàmWs,  cen- 
*' lifting  cf  fcvcraLtriangleSy  that  ntcct  i;ionc  pohit  at  the  vertoK^  HiS'admi- 
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TiMf  cOqpoâ^tlto&titïr  fôrcrflCon*^  dîkmottdrf.  And  Thavc  not  onlyfob^î^HJr«cs. 
imîa'dKiiv^lha^  by^comtKHirtdîrt^falihê  bbdiés,^fo^    as  fea-falc,  and  iak-  v— i-nr**^ 
.pcerev.biit  fcund^themv  allo',  prodûcible  in  fotnc  naturaland  chymical  faits,  .^ 
difloivcd  to^tker  ;  andy  z\96\  in«falihe  fpintis  made  by  diftillatioa  :  but  ounlj^ 
tklafè  aw  fitc^fôrtthis^put^fe^  wKich^wbrk  uport  one  ànothcr  wîth  ebullitioA  t 
for  in  thot  cottAi6kj  the  faline  corpiifclés  alTodaté  togethër,  and,  bj;  dieir» 
newlyiaoquiMdt figuré;  Idfo  mtich'of 'thieif  former  volatility,;  fo  th^upoll» 
esM^poMtk»!^^  o6%keibpcrA^<His4iq^     they  Will  not  fly  away,  aî^  otherwiie^-. 
tkey  ini^tt,  bli^<cO£^ttlate^  togethbr  into  fihely-fhâped  cryftak  ;  a&Lhavet 
trîo&.Witkdie  {fWm  o& urine  and^  nître,  oil  of  vitriol,  fs?r.     And^.what  is« 
farther  r€iiiftfkàbfe^  <jf>irrt  of  urine:  fatiated.with  fpirit  of  faït,  ha£  ofteni 
apbided  mecryftals^  exceedîiigly  différent  in  (hape,  from  thofc  obtamcd^ 
iHltir  fpifôt.  of  urine;  fatiated,  cither  with  oil  of  vitriol,  or  withrfpirit  trfï 
jycre.    Pbr  tktit  fîdt^  cômpOundcd  ofthfe  two  fpirits,.  of  urine  and  of  corn- 
mon  i^.ufiia]Iy/confifts  of  bne  long  rod,.  whence,  on  boch  fides,  iffiie  t>u€ 
iar^kortor  cryftàls^  fènietîmes^perpenditalar  to  that,  and  paràliel  to  one. 
another,  like  tbe-teeth  inacomb*;  and;  fômétimes?  fo inclining,.asto  make* 
t^e  wbele  app^tr,^  almoft-like a  fcather  ^  wtiith'is  the.  more  remackable, 
IsMecaulè  I  havc  oWèrvcd*  fal-iawnoniae,  niade  of  crude'  urine  and  :  common  * 
Jâk,  with  apropmtîon  of  foot^*  will;  if'wîtrily  diffolved  and>CQ«gulatcd< . 
Hoot  into  crytob  of  the  likè  ihàpè. 

H9w<if«uthe  unkftown  figtirc' lof  à.fdt inàypoffîbïybè  gueû!d.at,  byithat 
^flthe«f^iiie,  which  itmakdsr  with  fdme  othér  fait,  whofe  figure  is  alreadyj 
'imawn,  I  leave  others^  ta  difcorcr.' 

,  4«*  CoAJidering  that  vitricrf  was  btit  a  iriagiftëry^made  by  the  coagolatioa. 
of  the.ooppiifdes'of'a^knyf^^  métal,  with  tbôle  of  thç  menftruuoi;  I 
tkonghtxhe  niagiftartes^of^othèt  môtals  might,  wîthÔutVineonvenience,  be^ 
added^  as^ochér  vitriolâte  concrètes^  to.the  gr^eén,  thé  blue^  ,and  whitc  vi^ 
tôol,  whiobare,  without  fcnrple;  referred.to  the  famcfpecies  :  but  oil  pf  vi** 
tfliol  being^not  a  fit  meaftruum  ta  diffolve  lèverai  metals,  nor  even  allthofet 
«tbat  it  will  corrrode  ;  and  there  being  the  Jiké  unSthefs,  alfo^  In  common> 
ipiritof  fak,  rpîtch'<i  upon  ,/fi^«i^/t?r//j,  or  fpirit  of 'nitrc,  as.  the  men^> 
ilruum,  moft  likely  to-afibrdvarietyof  vitriols*,  and,'accordinglyt  foundf 
that  befîdes  a  curious  one  fronr  copper,  that'liquor  would,  withquick-» 
(Uver,  afibrd  one  foit^f  €ryftàls,.with  filVfcf  anothèr,- and  with.leadathird  5 
-ail  wbich  cryXhdsof  vitriol,  as  they  diflfet*d  frôm  each  othcr  in  other  qviali-« 
ties,  fo  they  did  very  confidefably  diflfer  in  ihàpe  ;  the  cryftals  of  filven 
IhootJDg'into  exceedihs  thin  plates^  and  thbfê  of  léad  and  quick-filver  ob-  ; 
tasning.  figures,  tht>^  difïbrent  from  each  othet,  yet  of  a  far  greater  depth  t 
aad.thicknefe,  and  lefs  r«mote  from  the  fi^re  of  common  vitrio!,  or  fea- 
ialt  :  yet  ail  thefe  vitriols,  efpecjally  ,that  of  crude.  lead^  facceisfùlly  made,- 
hâd  fhàpes  curious  and  «elabotate,  a&;WeU.!àSt.4i0&  wc  acbnire  in  common  ' 
vitriol  or  fea-lak*. 

*  Sir  IJaac  NiwfM   pvtt  "iht  ibllowing  |  **  Malt  lUptor  U   cvaponted  to  a    catickp 
iciWHijtW  oyibUlatîsn.    **  Whca  woj  fa- 1  "  and  kt  cool,  the  ftk  wootm  m  ma- 
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If  then  thefe  curious  fliapes,  which  are  fuppofcd  the  ftrongeft  proofs  of 
fubftantial  forms,  may  be  the  refults  of  texture';  and  if  art  can  produce 
vitriol  îtfelf,  as  well  as  nature  ;  are  not  fubftantial  forms  unnccefiary  in  fol- 
ving  the  ordinary  phenomena  ;  fmce  matter,  with  a  convention  of  accidents» 
is  alone  fufficient  for  that  purpofe  ?   And  why  fliould  we  wilfuUy  exclude 
ihofe  produftions  of  the  fire,  wherein  the  chymift  is  but  a  fcrvant  to  nature» 
from  the  number  of  natural  bodies  ?     Indeed,  fince  there  is  no  certain 
diagnoftic  agreed  on,  whereby  to  difcriminate  natural  and  faftitious  bodies» 
and  conftitute  the  fpecies  or  both  -,  we  might  certainly  draw  arguments 
ffom  the  qualities  and  opérations  of  feveral  of  thofe,  which  are  called  faâii- 
tious  bodies,  to  fhew  how  much  may  be  afcrîbcd  to,  and  performed  by  the 
mechanical  charafteriftics  or  ftamps  of  matter.     And,  if  we  admit  thefe 
productions  into  the  number  of  natural  bodies,  they  will  affbrd  us  à  mul- 
titude of  inftances  to  Ihew,  that  bodies  may  acquire  many  noble  qualities, 
barely,  by  having  mechanical  properties  introduced  by  outward  agents  into 
their  matter,  or  deftroy'd  there.    Even  thofe,  who  embrace  Ariftotle^s  prin- 
ciples,  confefs,  that  a  flight  change  of  texture,  without  the  introduâion  of 
a  fubftantial  form,  may  not  only  make  a  fpecific  différence  betwixt  bodies  ; 
but  fo  vaft  an  one,  that  they  fhall  hâve  differing  genus*s,  and  (as  the  chymifts 
fpeak)  belong  to  différent  kingdoms.     For  coral,  whilft  it  grows  at  the 
bottom  of  the  fea,  îs  a  real  plant,  and  hath  often  been  there  found  foft,. 
tender,  and  juicy  ;  ît,  alfo,  propagates  its  fpecies,  as  well  as  other  ihrubs  ;. 
yet,  being  gathered,  and  removed  into  the  air,  i\  turns  to  a  ftony  concrétion. 
And  a  much  ftranger  thing  may  be  feen  in  the  ifland  oï Sombrero  in  the  Eaft- 
Indiesy  not  very  far  from  Sumatra^  if  we  may  believe  Sir  James  Lancafier^ 
who  relates  it  as  an  eye-witnefs  ;  for  which  reafon,  I  (hall  add  the  ftory  in 
his  bwn  words.    "  Upon  the  coaft  oli  Somhrero^^  fays  he,  "  we  found  upon 
*'  the  fand,  by  the  fea-fide,  a  fmall  twig  growing  up  to  a  young  trce  -,  and 
*'  ofFering  to  pJuck  up  the  famé,  it  fhrunk  down  into  the  ground,  and 
**  fînketh,  unîefs  you  hold  very  hard.     And  being  plucked  up,  a  great 
"  worm  is  the  root  of  it  ;  and  look  how  the  tree  groweth  in  greatncfs,  the 
**  worm  diminifheth.     Now  as  foon  as  the  worm  is  wholly  turned  into  the 
*'  tree,  it  rooteth  in  the  ground,  and  fo  groweth  to  be  great.     This  tranf- 
"  formation  was  one  of  the  greateft  wonders  I  faw  in  ail  my  travels.    This 
"  tree  being  plucked  up  a  litde,  the  leaves  ftripped  off  and  the  peel,  by 
*'  that  time  it  was  dry,  turned  into  an  hard  ftone,  much  like  to  whitc  co- 
"  rai  :  fo  that  this  worm  was  twice  transformed  into  différent  natures.    Of 
'^  thefe  we  gathered,  artd  brought  home  many."     P//i,  in  his  hiftory  of 
Brajiî^  appeals  to  a  multitude  of  witnefTes,  for  the  ordinary  transformation 
of  a  fort  of  animais,  not  much  unlike  grafhoppers,  ii«o  vegetables,  at  a 


'*  lar  /îgarcs  ;  which  argues,  that  the  par- 
-*'  ticlw.  cf  the  iâlt,  before  they  concreted, 
'^  floated  in  the  Itquor  at  equal  difbinces 
''  in  rank  and  £Ie,  and,  by  confequence, 
'•  that  they  afted  upon  one  another  by 
**  foir«e  power^  which^  at  equal  dlAances  is 


''  equal,  at  unequal  diflances  uncqoal.  For 
'*  by  fuch  a  powcr,  they  wilî  range  diem- 
"  felves  uniformly  ;  and  without  it,  they 
"  will  float  «rregularly,  and  corne  togcther 
**  as  irregularly.*'     NeuLton,  Ofiù.  p.  363. 

certain 
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certain  feafon  of  the  year.  And  Father  Micbael  Boym  affirms,  that  hc  few  în  Ph  y  si  es» 
a  fmall  fhallow  frelh-water  lakc  of  the  ifland  Hainan^  (which  belongs  to  ^— ^"V*"*^ 
Cbina)  crabs,  or  craw-filh,  which,  as  foon  as  they  wcre  drawn  out  of  the 
water,  lofl:  both  life  and  motion  in  a  moment,  and  became  petrified  ;  tho* 
m^hing  appeared  to  be  changed,,  either  in  the  external,.  or  internai  figure 
of  their  txKlies, 

S  E  C  T.     V, 

HAvîng  difpatch'4  the  firft  argument,  whereby  I  propofed  to  confirm  ^^''''*?"' 
the  origin  of  forms,  from  the  manner,  by  which  fuch  a  convention  of^rigi^ffil-ms 
accidents,  as  deferves  to  pafs  for  a  form,  may  be  produced  j  I  procecd  tofrom  the  re-  * 
the  fécond  proof  I  defign*d  of  the  famé,  drawn  from  the  rc-produôion  of  a  n^ing  of  bo- 
phyfical  body.     And  thi^  argument  of  the  two  is  the  moft  concîufive.     For  ^'''' 
if  wc  can  re-produce  a  body,  which  has  been  deprived  of  its  fubftantial  form, 
it  fecms  more  than  probat)le,  that  the  form,  which  gives  being  and  dénomina- 
tion to  a  concrète,  may  be,  in  fomc  bodies,  but  a  modification  of  the  matter 
they  confift  of,  whofe  parts,  by  a  peculiar  difpofition  to  each  other,  conftitute* 
fuch  a  determinate  fubftance,,withpartLcularproperties  ;  whereas,  if  the  famé 
parts  were  otherwife  difpofedy  tlicy  would  conftitute  othcr  bodies  ofvery  dif- 
fcring  natures  from  that  of  the  concrète,  wbbfe  parts  they  formerly  were  j  and 
which  may  again  refult,  or  be  produced  after  its  difllpation,  and  feeming 
dcftruftion,  by  the  re-union  of  the  famé  component  particles,  aflbciated  in 
thcir  former  manner.     But  tho*  an  adéquate  renewal  of  a  body,  chymically 
analyzed,  be  diiBcult,  becaufe  of  the  difljpation  of  fome  parts  in  the  pro~ 
ctk  ;  yet  fuch  a  rc-produd:ion  as  is  praâicable,  may  fuffice  for  our  purpofc. 
For  cvcn  in  fuch  experiments,.,  it  appcars,  that  by  the  bare  re-union  of  fome 
parts,  the  very  lame  matter,   without  addition,  may  be  brought  again  to 
conftitute  a  body  of  the  like  nature  with  the  former,,  tho*  not  of  equal 
bulk. 

In  thîs  manner  we  attempted  the  diffipatîon  and  re-union  of  the  parts  of 
common  amber  :  and  th©*  chymifts,  for  fear  of  breaking  their  veflels,  when 
they  commit  it  to  diftillation,  add  fand,  brick-duft,  &?f .  thereto,  yet  we 
foundy  that  if  the  cetort  were  not  too  fuU,  and  the  fire  flowly  and  warily* 
appliôl,  the  addition  of  any  other  body  was  needlefs.  Wherefore,  having 
put  into  a  glafs-retort,  four  or  five  ounces  of  amber,  and  applîed  a  gentle, 
graduai  heat^  we  obferved  the  amber  to  melt  and  bubble  ;  and  having  ended- 
tnc  opération,  and  fever'd  the  veflels,  there  was  come  over,  in  the  form  of 
oil,  fpirit,  phlegm,.  and  volatile  fait,  near  half  the  weight  of  the  concrète  : 
upon  breaking  the  retort,,  we  found  in  the  bottom  of  it,  a  cake  of  coal-black 
matter,  whofe  upper  furface  was  fo  cxquifîtely  poliflied,  as  to  fit  it  to  ferve 
for  a  looking-glafs  v  and  tbis  fmooth  mais  being  broken,.the  laiger  fragments 
appeared  with  an  excellent  luftre.  Ail  thefe  parts  of  the  axtiberj  being 
again  put  together,  into  a  glafs-body,  with  a  blind  head  luted  to  it,  were 
placed  in  fand,  to  be  incorporated  by  a  gentle  beat  ;  but  the  fire  having 
been  raifed  too  high,  it/orced  the  vei&l  out  of  the  iand,.  and  broke  off  the* 
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*  '  ajgsptkiheac^  pwiîed'out^liiDe-suliquoi^;  and,  whencald,   i*  would-  ftkk 

.t«^ijtîii«  foig«i>:  yet  tbîs^c^MdibQdf«*wtU  netcommuiikace  mucb  asa 
ÛQ^^c^  ta  fp^cib  of^'^i^e^;.  bue-  wktf  oil  (^-twpenciner,  is-  dljÛ^l^et;  int9 
a)fa4Qod-^reÂ{bal£ii%  ulieful,  pcrlmp^  i^  chi^ytfger^- 

In  our  attempts  to  renew  vitriol,  turpentine;  and  fome  oeher  concrète^ 
we  found  more  diffîculty,  than  evety  one  would  expeâ.      The  bodie.%  on 
which  fuch  experiments  are  likclieft^to-ftiGc^ed,  feem  to  be  âlum,  fèa-fàlc, 
and  vitriol.     Thô*  we  found  it  troublefome  to  take  the  princîple§  of  alum 
afiiodoT)  withauli«a.mixture'Of  fcrni^  fore4gn  mamep,  whioh^ would' hînden  the 
rçftoii^tioA  o£  the.  feparated  pan».     So,  likewife,  if  fea-fait  bé  diftîlled*  as 
ii^u^  Mdtb  thtioeJts  weight  of  burnt  cky^  or  beaten  briok^  thftt  wiU  prove 
inponv^nient  in  its.redifltegration-s  and  if  it  be  diftil^d  alone,  it  is  ?cçt  to 
fl»i3ç  by.  heat,-  and.whilft  it  jemains  in  fiifion,  wîirfoaree  yîeld  any  fpirit  at 
ail.    As  ^forvitriol,  tho^  the-rcdintegration  of  it  might  feem  to-be  lefe  hope- 
ful,.  thanithai:.<3£the  other  faîtss  beeaufe  it  conflits  not  ot^ly  of  a  fdine,  but 
of  a/QeuiUine.bûdy.;  yct^.  asthere  needs  no  cafut,  morluêmuin-the  diftillatioii 
qfjitj  M^.inade.two  or ^hr«& attempts,  and  feemed  to  mi6  rather  upon  ac- 
cçwiat  of  aqcidcntal  hindrai^ces,  than  of  any  infuperable  difSculty  in  rhc 
thing  itfelf::  for  in. our  attempts  to  re-unite  thc  liqiiors  forced  off  by  difl^l- 
l^tion^.  with  the  capiU  mor4Mumf  we  fometimesobtained  (ht>ots  of  pure  vi- 
.tçiol«     I  likewife,  digeibod,  for  feveral  w«eks,  a  quantity  ofpowdemianti- 
ii^uDny,.  witha.greater.  weight  by  half  of  oil  of  vitriol  ;  and  having  commt- 
ted.  thi^  mixtiu'e.to.  diftillation,  o^ained,  befides  a  litde  liquor  a  conAde- 
rablcqMwtity  of  coml^ibleantiinonial,  orantimemo-vitnolate  fulpliur; 
idiere  remaining  at  the  bottom  of  the  retorc,  a  light,  and  rery*  fiiablê  c^t 
fMfrUium^  ail  the  upperpart  of  which  was  as  whiteas  common  weod-afbl»,* 
w|iUç,thexeft4ooKeddiKc  a  cinder.  This-rop»/ m^r^if«^wecommîtted$0'a. 
n^ç4 fire^in a finaU)glafs*retoit,'WeU  coated, and  aoeonMnodated wieh a/i&- 
<eiyer,  for  manv  hours  ;  and,  at  leneth,  disjoining  the  vefltls,  we  found  no 
a(\timQqialquicK-fdver,  and  much  leis  of  fulphur/ublimed  thaB  we  expeâed. 
TYi^xaput.tnçriuum  iwa&^fluxed  into  a  mafe,  covçred  with  a  thtn  cake  ofiglafsT 
fr^^nen^s  whoreof  beingheld^^inft  the  ligbt^  wereaseolourlefs  asfûmi 
m^l\.  whUft  glafs.     The  lumpabavo-mentîoned being  broken,  was  ifound  ta 
bç  perfeâ.  blâck  antimony,  adopned  with  longihining  ftreaks^  like  conurn» 
aj^r^mor^*  \  only  this  feemed  ^ta-have  bœna  litde  refiaed,  by  the  ièqpeftra- 
ûoiy  of  its  unnecdlîuy fulphuFs  which ingredientfeems,  by  this<expertmenr»< 
tQ,abQund  more,  iafome  .paiticular  parcels  ofthat  minerai,. than  is  abfo- 
lutely  requiijte  to.the  conftitution^  of  antimony.   Bot  among  ail  mytri^ 
a^ut)^he.r6dintegcition^fbodies,that  which  feemed  to  fucceedbeffi  was 
m^  upon.turpentine;  for  Jis^ving  taken  fome  ounces  o£  this,  ycrypjrcy 
aqd.gQpd»  andputJt.intaa^lafs-retor^  I  diftill'dit  witti  a  very  ^tlc 
fil^e»  til|  it,waa.feparated  into  à  large  quamîtyof^ery  dear  liquor,  ajidj 
capMJt  marùmmr  vci^^di:y.and  brittle  j  theii  bpeakîBg^  tli,  wiort,- 1  powïfciw 
th|2«  capét.  moxtuuMr  which,  whçm  taken  out»  was  iranfp&rent)  a^ccëngi^ 
flock^  aiuLvecy jred  ^  bw  boiog^powdwod,«]^>Mfrài>f  afHii^  yeUew^ol^^^ 
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'i^hwpowdferiwc  GâlrcftiUy  mtxed  with  thc  liquer  dîftill'd  from  ît,  whidi  Physxcs. 

ifmnè(tiately  diffolvcd^put  of  it  into  a  dcep  Tod  balfam  :  but  by  fârcker  di-  Wnr*^^ 

gefiitm  m  a  làrg^  glafs  cxqtiifiteiy  ftoppcid,  chat  colonr  begsui  to  ^wfateteis; 

tho'  the  remaining  part  of  the  powdcr  was  pcrfcétly  diflbived,  aradifb'Wdl 

i€-imited  to  thé  more  fictive  parts  of  die  concrète,  that  fcarceany  perfon, 

My  the  fiHMoU»  tafte,  or  conâftence,  l^voiddcake  jtiforotiier  c 

pentine. 

SËCT.     VL 

f'^T^HÛS  I  hâve  endeavoured  togive  die  iïiBftance  of  the  corpufculan  Olfiroéuiùni^ 

X    phîlôlbphy,  as  far  as  is  neceflkry  towards^nderftanding  the,prôduc-^*«''*:^ 
fions  and  changes  of  particular  qualîtiesi    "And  as  thefe  princîples  aï-e  built  ^^^*^^ 
ûpdrfkhe  phenomena  of  nature,  and  devîfëd  in  order  to  explain  them,  I  think/J^«^ Wf»«^ 
prdper  to add,' by  way  of  recomfncndarion  thcfeof,  fach  faôsas  led  me  to HtUt. 
this  doârkie,  ôr  as  I  was  direÔed  to  difcover  by  the  notions  I  had  eihbra- 
ced.    And  fince  I  appeal  to  the*«:f5niony  of  nature,  lïhali  fet  dôwn  fome 
obfcrvations  of  what  Ihe  does  without  affiftance,  and  fome  eyperiments 
wherein  ftie  is  guîded  by  art.    'Thfe  ofefervations  wîU  be  the  more  fuitabte 
todùrdeQgn,  tbr  being  common  and  famîliar;  and  the  experiments,  for 
beiiig  iew  in  number,  and  pregnant  in  phenomena. 

1.  The  firft  obfervation^  fliall  be  fetdhcd  from  what  h^ippens  in  an  cgg, . 
which  undèrgôes  véry  great  changes,  when  it  is  by  incubation  tufned  inco  ' 
achick.     A  prolific  cgg  contains  two  liquors,  each  of  them  ^pparendyfi- 
ïniJar  :  for  thô'^the  whitcand  the  yolk'fcem  to  be  diflîmilar,  by  the  diffé- 
rent'fubftances  they  afford  in^^diftillation  i  yet  it  'vrould  be  hard  to  prove,.^ 
that  one  part  of  the  white,  for  inftance,  will  not  be  «made  to  yîeld  the  famé 
différent  fubftances  by  diftiUation,  ^ith  ai>y  other  pajrt  of  the  famé:  anid 
bones  themfèlves,  with  other  hard  parts  of  a  human  body,  which-arecon- 
feffedly  fimilar, .  willy  by  diftiUation,  afford  fait,,  phlcgçn,  fpirit> .  oil,  and  ^ 
earth,  ^  wèll  as  the  white  of  ai>  e^.     Nôw,  by  bare  toncudion,  this'  whice 
may  be  reduced  from  a  tenacious,  to  a  fluid  body  :    and  the*  rudûiïents  of 
the  chick,  lodg'd  in  the  cicatricùla,  are  nouriihéd  only  by  the  white -for 
Tome  timc  ;  the  yolk  being,  by  providence,  referved  as  a  more  folid  aliment,» 
when  the  créature  is.grown  flrong  enough  to  digeft  it  ;  fo  that  we  may  ^eethe 
chick  furnifhed  with  head,  wings,  legs,  beak,  claws,  &r.  whilit  the  yolk 
appears  untouched.    'But  whether  this  obfervation  about  the^entirenéfs  of  the 
yolk,  be  prccifcly  true,  it  is  not  v*ry  matcrial  ;  *fince  the  yolk  itlelf,  •  bei^g, 
likewife,  aiîmilar fluid,  is fufficientfor the  prefentpttrppfe;    NoWr  the-nu- 
tritive  liquor  of  an  egg,  being  brooded  on  by}the  hen,  will,  .withinlwo^r  ' 
threeweeks,  bc'tranfmuted  into  achick,  furniihéd  with  o)rganical  ,{>^t$9 ^ 
as  èycs,  ears,  wings,  legs,  Csfr.  of  a  very  difïeriqg^J3ric  j .  and  with^^  great 
number  of' fimilar  ônes,.  as  bones,   cartil^^,  ligaments^  tendons, >mçm- 
'branes,ôfc.  which  differ  much  in  texfiure  trom  ORC  anbtherv bifides  -thc 
liquors,  as  blood,  chyle,  gall,  ^-c.  ctontàined  in  thc  folid  parts.     In  a  word,  ^ 
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we  hâve  hère  produccd,  outof  fuch  an  unîform  matter,  as  thc  wMtc  of  an 
^^  firfl,  many  ncw  kinds  of.qualities,  as  colours,  odours,  taftes,  hear, 
hardncfs,  fmoothnefs,  roughnefs,  iSc.  fecondly,  qualities  ufually  diflrîn- 
guiflied  from  fcnfibk  ones,  asfluidity,  confiftence,  flexibility,  fpringinefs^ 
£5?^.  and,  thirdly,  occult  properties^  fince,  as  phyficians  obferve,  fomc 
birds  afFord  fpecific  medicincs  in  tjie  falling-ficknefs,  hylleric  fits,  and  othcr 
diftempers. 

If  it  be  hère  alledged,  that  the  chîck,  with  ail  its  parts,  îs  not  an  engîne 
mechanically  contriv'd,  but  fa(hion*d  out  of  raatter  by  the  foui  of  the  bîrd, 
lodged  chiefly  in  the  cicatriaila,  which  by  its  plaftic  power  fafhions  th^ 
-ebftrquious  matter,  and  becomes  the  archîteét  of  its  own  manfion  ;  I  an- 
fwer,  that  this  invalidâtes  not  what  I  intend  to  prove  from  it  :  for,  let  thc 
plaftic  principle  be  what  it  will,  yet  being  a  phyfical  agent,  it  muft  adl 
after  a  phyfical  manner  ;  and  having  no  other  matter  to  work  upon,  but 
the  white  of  an  egg,  it  can,  confcquently,  onJy  dividè  the  matter  into  mi- 
nute parts  of  feveral  fizes  and  (hapes,  and,  by  local  motion,  varioufly  con- 
tex  them,  according  to  the  exigency  of  the  animal  to  be  produced  ;  tho* 
from  fo  many  varîous  textures  of  the  produced  parts,  there  muft  naturally 
refait  various  différences  of  colours,  taftes,  confiftences,  and  many  othcr 
qualities,  Wc  are  hère  to  confider,  not  what  is  the  agent,  or  efficient,  in 
thefe  productions  -,  but  what  is  done  to  the  matter  that  afFords  them.  '  And 
tho'  fome  birds,  by  an  inbred  fkill,  very  artificially  build  their  nefts  ;  na- 
ture only  enables  them  to  felcft  the  materials  thereof,  and,  by  local  mo- 
tion, to  divide,  tranfport,  and' conned  them  after  a  certain  manner.  And, 
when  man  himfelf,  who  is,  undoubtedly,  an  intelligent  agent,  is  to  raife  a 
building,  or  form  an  cngine,  he  may,  indeed,  by  the  help  of  reafon  and 
art,  fkilfuUy  contrive  his  materials  ;  ftill,  ail  he  can  do,  is  but  to  move, 
divide,  tranfpofe,  and  fet  together  the  feveral  parts,  into  which  he  is  able 
to  reduce  the  matter  afligned  him.  Nor  need  we  imagine,  that  the  foui  of 
that  hen,  which  having  firft  produced  the  egg,  after  a  while  fits  on  it,  hath 
any  peculiar  efficiency  in  hatching  of  achick  ;  for  the  egg  might  be  as  welJ 
hatch'd  bvanother  hen,  tho*  that  which  laid  it  were  dead:  nay,  in  fome 
places,  efpecially  in  ^gypt^  there  needs  no  bird  at  ail  to  produce  a  chick 
out  of  an  egg,  where  multitudes  of  eggs  are  hatch'd  by  the  regulated  heat 
of  ovens  and  dunghills. 

2.  Water  being  efteemed  an  elementary  body,  and  far  more  homogeneous 
than  any  other  fluid  ;  it  will  make  very  much  for  our  purpofe,  to  fhew,  that 
by  a  différent  texture  of  its  parts,  it  may  be  brought  to  conftitute  bodies  of 
very  différent  qualities.  And  this  it  does  by  nourifhing  vegetables  :  for 
thus  ail,  or  the  greateft  part,  of  that  which  would  accrue  to  a  vcgetable  fo 
nourilhed,  appears  to  hâve  been  materially  water  -,  with  what  forcign  qua- 
lity  foever  it  may  afterwards,  when  tranfmuted,  be  endowed.  Helmont  men- 
tions an  experiment  of  this  nature,  made  with  a  willow,  fet  în  a  pot  of  earth, 
which  for  feveral  years  he  fed  with  rain-water.  And  we  may  conjefturc  at 
the  eafy  tranfnjutablencfs  of  water,  by  what  happens  in  gardcns  and  or- 
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tîhards,  wherc  thc  feme  Ihowers  of  rain,  after  a  long  drought,  caufc  agréât  Physics. 
numb^  of  difFering  plants  to  flourifh.     But  thefe  things  do  not  fully  rcach  ^ 
our  cafe,  becaufc  it  may  bc  objeéted,  that  rain-water  caufes  not  thefe  plants 
to  thrîvc  and  flourifh,  by  immediately  affording  them  the  aliment  they 
aflimilate  into  their  own  fubftance  ;  but  by  proving  a  vehicle  to  the  falinc 
fubftances  of  the  earth,  itfelf  being  infenfibly,  afterwards,  exhaled  in  va- 
pour.      And,    indeed,    expérience  Ihews  us,    that  feveral  plants,    which 
thrive  not  well  without  rain-water,  are  not  yet  nouriflied  by  it  alone;  fince 
when  corn  and  fruit-trees  hâve  confumed  the  faline  and  fulphureous  juices  of 
the  earth,  they  will  not  profj)er  there,  how  much  rain  foever  talls  upon  the 
land,  till  by  dung  or  othcrwife,  it  be  again  fupplied  with  proper  juices. 
Wherefore  I  attempted  to  nuke  plants  grow  in  vials  fiU'd  with  nothing  but 
warer;  andfound,  thzt  vin^a  pervinca,  raphanus  aquaticus^  fpear-mint,  and 
€ven  ranuHculMS^  grew  and  profperM  very  well  therein  ;  yet  fomc  of  thefe 
werc  only  flips  without  roots.     Scveral  were  left  in  the  water  ail  the  au- 
tumn,  and  a  great  part  of  the  winter  ;    and  at  the  end  of  January^  were 
taken  out  ^een,  and  with  fair  roots,  which  they  had  (hot  in  the  water  : 
particularly  a  branch  of  rapbanus  aquaticusy  was  kept  fuU  nine  months  *,  and 
during  that  time  withered  not,  tho*  it  pafs'd  the  whole  winter  ;    and  was 
taken  out  with  many  fibrous  roots,  fome  green  buds,  and  an  încreafe  of 
weight.     A  ftump  of  ranunculus  profpered  in   the  water  fo,  that,  in  a 
month's  time,  it  attained  to  more  than  double  the  weight  it  had  when  firft 
put  in.     And  another  pièce  of  ranunculus  being  taken  out  fix  months  after 
it  was  put  in,  weighed  almoft  a  dram  and  an  half,  which  was  above  thrice 
as  much  as  ic  did  at  firft  :  and  this  circunriftance  demonftrates  a  real  aflimila- 
tion  and  tranfmutation  of  water  into  the.fubftance  of  the  vegetable.     Hence  I 
infer,  that  the  famé  corpufcles,  which,  convening  together  after  one  manner, 
compofe  that  fluid,  inodorous,  colourlefs,  and  infipid  body,  water,  being  ran- 
ged  after  a  différent  manner,   may  conftitute  différent  concrètes,  poffefs'd  of 
Ermnds,  opacîty,  odours,  taftes,  colours,  and  feveral  other  miuiifeft  qua- 
lities;  and  thefe  too  very  différent  from  one  another.     Befides,  thefe  diftinft 
portions  of  tranfmuted  water  may  hâve  many  other  quaj^itîes,  without  cx- 
ccpting  thofe,  which  are  called  fpecific  or  occult;  witnefs  the  feveral  médi- 
cinal virtues  attributed  to  fpear-mint,  to  vinca  pervinca,  marjoram,  and 
rapbanus  aquaticus.     If  it  be  hcre  pretended,.  that  the  folid  fubftance  ac- 
cruing  to  a  plant  in  water,  procceds  not  from  the  water  itfelf,  but  from  the 
nitrous,  fat,  and  earthy  fubftances,  which  may  be  prefumed  to  abound, 
cven  in  common  water-,  I  reply,  that,  tho*  as  to  feveral  plants,  which 
flouriih  after  rain,  I  am  apt  to  think,  they  may,  in  part  be  nouriihed,  as 
well  by  the  faline  and  earthy  fubftances,  to  which  the  rain  ufually  proves  a 
vehicle,  as  by  the  rain  itfelf-,  yet  as  to  plants  which  grow  in  glafTes  filled 
with  pure  water,  this  fhould  not  be  barely  alTerted,  but  proved*;  which» 


*  Dr.  Wood-ward  has  made  feveral  curioas 
«xpcrimencs,  to  fhew,  that  mère  elementary 
5vater  will  not  fiifiice  for  the  végétation  of 
plants;  bat  that  a  terreftnal  matter  conuin'd 


in,  and,  by  repeated  filtratîon^  diftillation,  lâc, 
not  wholly  feparable  fromits  vehicle,  water,  is 
abfolutcly  neccflkry  thereto.  See  Fhilof.  Tranf, 
N^.  253.  p.  193— 207, 
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Physics.  pcrfiaps,  îs  notcafy  to  be  donc,  confidering  how'vaft  a  qûantity  of  fair 
water  muft  be  exhalcd  away,  to  obQÎn  cven  an  ounce  of  dry  rcfidence, 
whether  falîne  or  earthy. 

3.  That  a  plant  growîng  în  the  earth  doth  attraft,  bv  vîrtue  of  îts  végé- 
tative foui,  the  jtjices  of  the  earth  withîn  its  reach,  and  feleftîng  the  parts 
agreeable  to  îts  nature,  refufe  the  reft,  is  the  gênerai  opinion  -,  and,  there- 
fore,  many  are  not  furprized,  when  a  tree  bears  fruit,  that  is  four  or  bitter^ 
becaufe  they  prefume,  nature,  in  the  root  of  the  tree,  has  culled  out  fuch 
parts  of  the  alimentai  juice  of  the  earth,  as,  convcning  into  fruit,  are  fit 
to  give  it  fuch  a  quality .     But  it  is  worth  obferving,  for  our  prefent  purpofe, 
what  happens,  both  in  ordinary  graftings,  and  efpecially  in  inoculation  r 
for  tho*  we  may  prefume,  that  the  root  of  a  white-thorn,  may  elcôively 
attraft  its  aliment  from  the  earth,  to  produce  the  fruit,  which  is  prop:r  to 
it  ;  yet  we  cannôt  fuppofe,  that  it  (hould,  in  its  attraftion  of  aliment,  hâve 
any  defîgn  of  providing  an  appropriate  nutriment  for  a  pear  :  but,  we 
know,  that  the  cions  of  a  pear-tree  will  take  very  well  upon  a  white-thorn- 
ftock,  and  y  ield  fruit,  very  différent,  in  many  qualities,  from  that  of  the 
whitc-thorn.     And,  tho*  apples  and  pears  are  feldom  propagated  but  bf 
grafting,  yet  they  may  be  fo  by  inoculation  ;  which  feems  to  be  but  a  kind 
of  grafting  with  a  bud.     Now,  in  the  inoculations,  made  upon  fruit-trees^ 
it  is  obfervable,  that  a  little  vegetable  bud,  often  not  fo  big  as  a  pea,  is 
able  fo  to  tranfmutc  ail  the  fap  which  arrives  at  it  ;  that,  tho'  this  fap  be 
already  in  the  root,  and,  in  its  paflage  upwards,  determined  by  naturels  in- 
tention, as  men  foeak,  to  the  produdion  of  fruit,  natural  to  the  ftock  ; 
it.  fhould  yet,  by  \o  fmall  a  vegetable  fubftance,  be  fo  far  changed,  as  to  con- 
ftitute  a  fruit  quite  otherwife  qualified,  thain  the  genuine  produft  of  rhc 
tree  j  which,  at  the  famé  time,  îs  aftually  produced  by  thofe  other  portions 
ef  the  like  fap,  that  happened  to  nourilh  fuch  prolific  buds,  as  are  the 
genuine  ofF-fpring  of  the  ftock  :  fo  that  the  famé  fap,  which,  in  one  pirtof 
a  branch,  conftitutes  a  clufter  of  haws,  in  another  part  of  the  famé  branch, 
may  conftitute  a  pear.     And>  what  is  farther  remarka^Ie,  not  only  the  fruits 
made  of  the  fams  fap,  often  differ  from  bne  another,  in  Ihip?,  bigncfs, 
colour,  odour,  tafte,  and  other  obvious  qualities  ;  but  tho'  the  fap  itfdr, 
by  a  waterifli,  and,  almoft,  infipid  liquor  ;  yet  it  is  not  only  convcrriblw, 
by  buds  of  feveral  natures^  into  différent  fruits,  but  in  one  and  the  fm* 
fruit,  the  tranfmùted  fap,  (hall,  by  différent  textures,  be  madc^  to  exhibit 
vèry  différent,   and  fomctimcs  contrary  qualities.     As  when  a  peach-buJ 
nor  only  changes  the  fap^  which  comes  to  it,  into  a  fruit,  very  di.fering 
:from  that,  which  the  ftock  naturally  produccs-,  but  into  parts  very  dirFennc 
trom  one  another  in  the  famé  fruit.     From  inoculations,  th^rcforcf,  w.^ieai^» 
that  a  liquor  feemingly  homogenéous,  may»  by  being  varioufly  ftrain'd,  be 
tranfmùted  into  bodics,  endowed  with  new  fcents,  colours,  tafl:eSkfc!idiv)S 
médicinal  virtues,  and  many  other  qualities,.  manifeft  and  occult.    It  it/>- 
faid,  that  thefe  qualities  are  the  produélions  of  the  plaftic  powcr,  refKling 
in  prolific  buds,  the  ûme  anfwcr  will  fcrve,  as  to  the  like  objcftion  in  the 
firfl  oblervatiôn.  . 
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4.  The  laft  obfervation  I  Ihall,  atprcfent,  mention,  îs,  of  rotten  chccfe  :  Phyhics. 
for  if  wc  take  notice  of  thc  difFerence  bctwîxt  two  parts  of  the  famé  çheefe,  ^— *'v*-^ 
whereof  the  one  continues  found,  by  preferving  its  texture,  whilfl;  the  othcr 
hath  fuffercd  tluit  altération  we  call  rottennefs  \  we  may,  oftcn,  fee  a  ma- 
nifeft  change  in  the  feveral  portions  of  a  body,  which  was  before  fimilar  ; 
for  the  rotten  part  will  differ  from  the  found  in  its  colour,  its  odour,  its 
tafte,  and  feveral  othcr  qualities  :  and  if,  with  a  good  microfcope,  we  vicw 
thc  mouldy  parts  of  fome  cheefes,  we  (hall  difcover  therein  fwarms  of  little 
animais,  furnifhed  with  variety  of  parts  of  différent  fizes,  ihapes,  textures, 
i^t,  and  perceive  a  yet  greater  diverfity,  as  to  manifeft  qualities,  betwîxt 
the  mouldy  part  of  the  checfe,  and  the  untainted,  than  were  vifible  co  the 
naked  eye. 

S  E  C  T.    VIL 

WE  come  now  to  our  experîments  about  qualities.  Exferimtnts 

I.  Into  good- clear  oil  of  vitriol,  throw  a  convenient  quantity  of  ^^^-^^ '^' 
camphire,  grofly  beaten,  and,  after  a  while,  it  will  run  into  a  liquor  -,  ^sxà^Uths' :  a^ 
by  fliaking,  mix  with  the  oil  ;  as,  alfo,  impart  thereto,  firft  a  yellow,  then  AA  camphire 
a  red  colour,  and,  at  lafV,  bring  it  to  be  opake  and  fcentlcfs  :  but,  if  into-^^'^'?^  '^" . 
this  liquor,  be  poured  a  due  proportion  of  fair  water,  it  immediately  ht-fggl^^*j'l{^iy' 
cornes  pale,  and  the  camphire  émerges  in  its  own  nature  and  form,  white,  defirofd. 
combiÂible,  and  odorous. 

The  phenomena  of  this  experiment  afford  us  feveral  particulars  to  our 
prefènt  purpofe.  (i.)  We  hère  fee  a  light  confident  body,  breught,  by  com- 
minution,  to  fwim  and  mix  with  a  heavy  liquor,  on  which  it  floated  be- 
fore ;  but  as  gold  diflfolv*d  in  Aqua  regia^  is  thereby  kept  from  finking,  thefe 
inftances,  compared  together,  fliew,  that  when  bodies  are  reduced  to  very 
minute  parts,  we  muft  as.wêll  confider  thcir  particular  texture,  as  the  re- 
ccived  rules  of  hydroftatics,  in  determining  whether  they  will  fink,  or 
float.  (2.)  This  experiment  alfo  Ihews,  that  feveral  colours,  and  even 
a  vcry  deep  one,  may  fometimes^be  produced  by  a  white  body,  and  a  clear 
liquor  ;  and  that  without  the  intervention  of  fire,  or  any  external  heat. 
{3.)  That  this  colour  may  be  deftroy'd,  and  the  whitenefs  reftored  by  the 
addition,  only^  of  fair  water  ;  which,  alfo,  receives  neither  the  colour  it 
deftroy'd,  nor  that  it  reftored  For,  (4.)  the  opacity  of  the  folution  pre- 
fently  vanilhes,  and  that  menftruum,  with  the  wacer,  niakes  up  (as  foon 
as  the  corpufclçs  of  the  camphire  come  to  float)  one  tfanfparent  liquor. 
(5,)  It  is  alfo  worth  noting,  thîat  upon  the  mixture  of  a  liquor,  which  renders 
the  whole  much  lighter,  a  body  is  madc  to  émerge,  that  did  not  fo  before. 
And  herc  I  cannot  but  ohferve,  how  little  thc  fchool-diftinâion,  of  éléments 
lofmg  their  forms  in  mixed  bodies,  is  favoured  by  this  experiment  \  whdrein 
even  a  mixed  body  (for  fach  is  camphire)  doth,  in  a  £uther  mixture,  re- 
gain its  form  and  nature,  and  may  be  immediately  fb  dtvorced  from  the 
body,  to  which  it  was  united,  as  to  return,  in  a  montent,  to  the  manifeft 
exercife  of  its  former  qualities.     (6.)  fiut  the  notableft  thing  iathe  expepi- 
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ment,  is,  that  odours  Ihould  dépend  fo  much  upon  texture  ;  that  onc  of  tfae 

ftrongeft-fcented  drugs,  fhould  quitc  lofe  its  fcent,  by  mixing  with  a  body 

that  hath  none  of  its  own.    (7.)  Nor  is  it  lefs  conliderable,  that  fo  ftrong  a 

fcent  Ihould  be  produced  in  a  mixture»  wherein  nonc  could  be  pcrceived 

before,  by  fuch  a  liquor  as  water  ;  which  is  quite  deftitute  of  any  odour. 

And  fo  eafy  a  relVoration  of  the  camphire  to  its  native  fcent,  as  well  as 

other  qualities,   likewife   argues,   that  the  union  or  texture  of  the  two 

ingrédients,  the  camphire  and  the  oil  of  vitriol,  was  but  very  flight  ;  upon 

which,  neverthelefs,  a  great  altération,  in  point  of  qualities,  enfues.     And 

to  confirm  that  feveral   of  the  preceeding  phenomena  dépend  upon  the 

particular  texture  of  the  liquors  hère  employ*d,  it  may  be  obfcrved,  that  if 

inftead  of  oil  of  vitriol,  fpirit  of  nitre  be  made  ufe  of  ;  not  a  red  or  dark, 

but  a  tranfparent  and  colourlefs  folution  will  enfue.     And  when  to  the 

above-mentioned  red  mixture,  I  put,  inftead  of  fair  water,  about  two  or 

three  parts  of  duly  reftified  fpirit  of  wine,  riicre  would  foUow  no  fuch 

changes  ;  but  the  fpirit  of  wine,  that  acquires  no  colour  by  diflolving  the 

concrète  apart,  jet  took  out  of  the  mixture  its  adventitious  colour,  which 

fubfifted  not  before  in  either  ingrédient.    But  by  profecuting  the  experimenc 

a  little  farther,  we  made  it  afFord  us  fome  new  phenomena.  For,  (8.)  having 

kept  the  mixture  in  a  warm  place,  and  diftill'd  it  out  of  a  glafs-retorc,  the 

liquor  which  came  over,  had  a  ftrong  fcent,  quite  différent  both  from  that  of 

the  mixture  and  the  camphire  -,  the  remainîng  mafs  being  coal-black,  and  fome 

of  its  parts  looking  like  polilhed  jet  :  which  is  the  more  conûderable,  be- 

caufe  tho'  vegetable  fubftances  ufiially  acquire  a  blacknefs  from  the  fire  j  yct, 

neither  liquors  that  hâve  already  been  diftiird,  obtain  that  colour  upon  re- 

diftillation,  nor  hâve  we,  upon  trial,  found,  that  camphire  expofed  to  the 

lire  in  a  retort,  fitted  with  a  recciver,  would  at  ail  acquire  a  jctty  colour. 

(9.)  We  farther  learn  by  this  experiment,  that  notwithftanding  the  great 

volatility  of  camphire,  yet  hère  it  is  fo  reftrained,  that  the  caput  mariuumy, 

juft  mentioned,  aidured  a  ftrong  fire  in  the  retort,  before  it  was  reduced 

to  that  pitchy  fubftance  :  and,  afterwards,  bore  a  much  ftronger,  for  above 

half  an  hour,  in  a  covered  crueible,  without  yielding  any  fcent  :  fo  much 

do  the  fixity  and  volatility  ôf  bodics  dépend  upon  texture, 

Cf-anges  made     2.  Among  many  expefiments  made  with  fublimate,  to  manifeft,  that  new 

hyjuhirmate   qualifies  are  producible  in  bodies,  as  the  efFeéls  of  new  textures,  I  (hall  hcre 

L^ttt  coffei.    ^^j^  produce  fuch  wherein  copper,  fJver»  and  gold,  were  ufed.    And,  firft,. 

we  took  half~a  paund  of  copper-plates,  each  about  an  incli  broad,  and  of 

.  the  thicknefs  of  i  grain  of  wheat,  and  of  any  length  \  then  cafting  a  pound 

of  grofly-beaten  Venetian  fublimate  iiito  the  bottom  of  a  decp  glafs-rctort,  we 

placed  the  copper-plates  upon  it,  that  the  fumes  of  the  fuUimate  might,  in 

cheir  afcent,  aâ  upon  the  mttal  -,  and  fixing  this  retort  deep  in  a  fand-tùr- 

nace,  and  adapting  to  it  a  fmall  receiver,  we  gave  it  a  graduai  fire  for  feven 

or  eight  hours,  and  at  length  increafed  the  heat.     The  luccefs  was,  (i.) 

there  came  lirtle  or  no  liquor  over,  but  the  neck  and  upjper  part  of  the 

'       rctort  were  candied  on  the  infide,  by  the  fublimate  adhering  to  them,  in 

€]uantity  aboyé  tcn  ounces  ^  and  in  the  retort,  we  found  two  ounces  ^d 
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a  quarter  of  running  mercury.  (2.)  Upon  increafîng  the  firc,  thc  meltingpHTSics. 
macter  nj^de  a  noife  in  thc  retort^  not  unlike  that  of  a  boiling  pot  ;  and  '-'"^^•*"  ^ 
this  wc  fcund  to  be  a  more  confiant  circumftanccy  than  the  revival  of  the 
mercury  *,  for  upon  another  trial,  with  the  former  proportions,  we  found 
but  a  few  gr.iins  of  it  eîther  in  the  retort  orreceiver^  (3.)  The  metalline 
lump  at  trie  bottom  of /the  retort  încreafed  in  weîght  above  two  ounces  ? 
ibme  of  the  copper-plates,  lying  at  the  bottom  of  the  mais,  yet  rctained  • 

their  figure,  and  malleablenefs  ;  which  we  afcribed  to  their  not  having  been 
thin  enough,  to  be  fufficiently  wrought  upon  by  the  fublimate  :  the  others, 
which  were  much  the  greater  number,.  had  whoily  loft  their  metalline  form,, 
and  were  melted  into  a  rery  brittle  lump,  which  I  can  compare  to  nothing 
more  fitly  than  a  lump  of  good  benjamin  :  for  this  mais,  tno'  pondérons, 
was  no  Jefi  brittle,  and  being  broken,  appeared  of  various  colours,  which 
Icemed  to  be  almoft  tranfparent,  and  in  lome  place»  it  was  red,  in  others  of 
a  high  amber  colour,  and  in  others  again,  darkifh  and  mixed.  (4.)  But 
this  mafs  being  broken  into  fmaller  lumps,  and  laid  upon  a  Iheet  of  white 
paper  in  a  window^  was,  by  the  ntxx  morning,  covered  with  a  lovdy  greenîfh 
blue,  almoft  like  that  of  the  beft  vcrdigreafe  \  and  the  longer  itlay  in  the  air, 
the  more  of  the  internai  parts  of  the  fragments  pafled  into  the  famé  colour  r 
but  the  white  paper,  which,  in  lome  places  they  ftained,  feemed  dyed  of  a 
green  colour,  inclining  to  yellow.  (5.)  In  fome  trials  we  obfcrved,  that 
littlc  coppcr-plates,  from  which  the  fublimate  had  been  drawn  oif,  retain'd 
their  Ihape  and  metalline  nature,  but  were  whitened  over  like  fUver,  and 
continued  fo  for  feveral  înonths  ;  and  upon  breaking  them,  wc  found  this 
fijvcr  colour  had  penetrated  quite  through  them,  and  appear*d  more  beau- 
tifui  in  the  very  body  of  the  metaK  than  on  its  furface.  (6.)  In  this  me- 
talline gum,  thc  body  of  the  copper  appeared  fo  changed,  and  opcned,  that 
when  caft  upon  a  coal,  and  a  little  blown,  it  would  partly  melt  and  flow 
like  rofin,  and  partly  flame  and  burn  like  îulphur  \  and  fo  inflammable  was 
it,  that  héld  to  a  candie,  or  a  pièce  of  lighted  paper,  it  would,  almolt  in  a 
moment»  take  fire,  and  flame  like  common  fulphur  \  only  it  feemed  to  incline 
more  to  a  greenîfh  colour. 

Wc  next  made  the  experiment  with  fublimate  and  fîlyer  ;  whcreîn  wtrc^M/^'^"^- 
taken  of  thc  pureft  coined  filver,  ten  thin  plates,  on  which  we  cafl  double 
the  weight  of  fublimate,  in  a  fmall  and  flrongly-coated  retort.  This  mat*  • 
ter  being  fublimed  in  a.naked  fire,  we  found  the  fublimate  almoft  totally 
afcended  to  the  top,  and  neck  of  the  retort  ;  in  the  latter  of  which  ap-: 
peared  fome  revîvcd  mercury  :  at  the  bottom  of  the  retort,  was  found  a 
little  fluxed  lump  of  matter,  which  it  was  fcarcely  poflible  to  feparate  from 
the  glafs  ;  but  having,  with  much  ado,  divorced  them,  we  found  it  brittle, 
of  a  pale  yellowifh  colour^  about  the  weight,  ojf  the.çnetal  on  which  the  fub- 
limate had  been  caft  •„  and  in  the  thicker  p^t  of  this  lump,  there  appeared, 
when  broken,  fome  part  of  the  filver  plates,  which,  tho'  britde,  feemed  nor 
to  hâve  been  perfeétly  diflTolved.  This  rofin  of  filver,  did,  like  that  of  the 
copper,  but  more  flowly,  imbibe  the  moiflure  of  the  air  $  and  within  about 
twcnty  tour  hours,  was  covered  with  agreernih  duft  :  fome  fmall  fragments 
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PHYsics.of  this  rôfin  bclng  caft  upon  red-hot  coals,  wafted  themfelves  în  a  flame, 

vL-L.i  j.1--»^  not  very  différent,  in  colour,  from  that  of  the  rofm  of  copper,  but  proved 

tnôre  durable,  than  one  would  hâve  expefted  from  fo  fmall  a  quantity  of 

inatter.     But  fufpcâing  that  the  topper,  ufually  mîxed  as  alloy  with  our 

coined  filver,  might  iiave  too  much  influence  hère,  we  afterwards  tryM  it 

with  rcfined  filver,  which  but  Uttlé  aîtcred  the  fuccefs.  .  And  it  is  re- 

markable^  as  filver  îs  a  fixed  métal,  and  accounted  indeftruftible,  dut  it 

ihould,  by  fo  flight  an  opération,  and  with  fo  fmall  an  addition  of  orhcr 

inatter,  be  fo  ftrangely  difguifed,  and  hâve  its  qualîties  fo  altered.    For, 

firft,  tho*  pure  filver  and  fublîmate,  are  both  eminently  whîte,  yet  the  mafi 

inre  are  fpeaking  of,  was  partly  of  a  lemmon  or  amber  colour,  or  a  deep  amc- 

thyftine,  and  partly  of  fo  dark  an  one,  that  it  appeatfcd  black  ;  and  fomc- 

times  in  a  fragment,  which  feemed  to  be  one  continucd  pièce,  the  uppcr 

part  would  be  of  a  light  yellow,  and  the  lower  very  oblcure,  and  almoft 

black.    Next,  whereas  filver  is  one  of  the  moft  opake  bodies  in  nature,  and 

fublimate  a  white  one,  the  produced  mafs  was,  in  a  great  part,  tranfparenr, 

like  good  amber.  Thirdly,  the  texture  of  the  filver  was  exceedingly  altered-, 

for  inftead  of  being  flexible,  it  appeared  like  horn,  and  more  apt  to  crack  and 

break,  than  bend.     Fourthly,  tho'  filver  will  long  endure  the  fire  beforc  it 

be  brought  to  fufion,  our  mixture  would  eafily  melt,  not  only  upon  quick- 

coals,  but  în  the  flame  of  a  candie  ;  tho*  this  rofin,  or  gum  of  our  fixed 

métal,  did  not,  like  that  of  copper,  tinge  the  flame  of  a  candie,  or  producc, 

when  laid  on  glowinç  coals,  either  a  green  or  bluifti  colour. 

JndufimgoU.     But  farthet  to  dilcover  how  much  thefe  opérations  of  the  fublimate  on 

côpper  and  filver  dépend  upon  the  particular  texture  of  the  bodies,  I  took 

two  parcels  of  gold,  the  one  common,'  in  thin  plates,  and  the  other  very 

well  refined  ;  arid  having  caft  each  of  thefe  into  a  difl:inâ:  urinai,  upon  no 

lefs  than  thrice  its  weight  of  grofly-beaten  fublimate,  I  caufed  the  fublimate 

to  be,  in  a  fand-furnace,  efevated  frbm  the  gold  ;  but  found  not,  that  either 

of  the  two  parcels  of  that  métal  was  mànifeftly  altered  thcreby  :  whetherin 

café,  the  gold  had  been  reduced  to  very  minute  partîcles,  fome  kind  or 

change  might  hâve  been  made  in  it,  I  will  not  fay  ;  but  am  confident,  that 

thefe  opérations  dépend  very  much   upon  the  particular  texture  of  the 

body,    from  whcnce  the  fublimate   is  efevated.     Sudh  experîments  may 

•  probably  be  farther  improved,  by  employing  varions  ahd  new  kindsof  fub- 

liAiatc.  And  to  fhew  thatfeveral  other  things  may  be  fublimcd  up  togcther, 

cîther  with  crudc  mercuiry,  or  whh  common  ftWîmatè,  this  'inftancc  may 

be  added.  Having  caufed  about  equal  parts  ôï  common  fublimate,  and  fal-ar- 

moniac  to  be  well  powdered,  and  mcorporated  ;  by  fùbliming  the  mixture  m 

ftrong  and  large  urinais,  placed  în  a  fand-furnace,  We  obtained  a  ^^"^fr^ 

of  fublimate,  diffcring  from  the  former  :  for  dropjiîng  a  Kttlc  tefoM  ^^ 

of  tartar  upon  the  folution  of  comjnbn  fublimate,  it  itnmediately  tarns  or 

an  orange-tawny  colour  ;  but  dropping  the  famé  liquor  upon  the  folution  o 

the  armoniac  fublimate,  it  prefenày  changed  into  a  liquor  refembJingmw  • 

And  having,  from  four  ounçes  of  xropper-plates,  drawn  fix  ^^^^  ^  \ 

ncw  fublimate,  aftcr  the  aforcfaid  naanncr,  wè  had  in  the  bottpni  ^^*^^ 
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tort  a  cupreous  rofm,  ifot  much  unlike  that  made  by  copper  and  commonPHYsics. 
fubJf ninte  ',  and  this  rofin,  did,  like  the  othcr,.  begin,  in  the  moift  air,  foon  ^'^.^"^ 
to  df^g.ncnite  into  a  kind  of  verdigreafc  :  but  it  was  fingular  in  this  opéra- 
tion, tha:  net  only  fomc  of  the  fublimate  had  carried  up,  to  a  confidcrable 
height,  enough  ot  the  copper  to  bc  manifeftly  coloured  by  it,.  of  a  fine  bluifli 
green  ;  bot  into  the  rcceiver  thcre  was  pafled  near  an  oiince  of  liquor,  which 
fmelt  alaioft  like  fpîrii  of  fai-armoniaCy  and  was  tinged  like  the  fulimate  : 
yec  I  judged  not  tUs  way  the  nîx>ft  cfFeétual  for  improvihg  common  fubli- 
mate -,  bcing  apt  to  think,  that  ic  may,.  by  convenient  liquors,  be  fo  far  ad- 
vanced,  as  tobe  made  capable  ofopening  the  body  of  gold  itfelf,  and  pro- 
ducc  it  in  fuch  changes,  as  chymiftis  often  in  vain  attempt. 

3.  Another  experimcnttà  Ihcw  how  the  like  qualifies  in  bodîes  may  bcThefroceft  ^ 
produced  by  différent  ways;  proviied  a  like  change  of  texture  be  maoe  by  '*'  Lunacor-^ 
them,  wc  havc  from  the  proccfs  of  the  Luna  comea  ;  in  which  we  take  refi-  °"* 
ned  filvèr,  beaten  into  thin  plates,  anddiffolving  it  in  about  twice  its  weight 
of  good  Aqua  fortis^  filtrate  the  liquor  carefully  to  obtain  a  clear  folution  : 
into  this  we  drop  good  fpirit  of  fait,  till  it  will  no  more  curdle  -,  then  put- 
ting  the  whole  mixture  in  a  glafs-funnel,  lîncd  with  cap-paper,  and  letting 
the  moîfture  draîn  through,  we  dry,  with  a  genfle  heat,  the  fubftance  that: 
remains  in  the  filtre;  firft  wafhing  ît  from  the  loofly-adhering  falts^  by  let- 
ting fsdr  water  run  through  it  feveral  times,  whilft  it  yet  continues  in  the 
filtre.     This  fubftance,  being  Wcll   dried,  we  put  into  a  glafi  vîal,  which. 
we  fet  upon  quîck-coals,  firft  covered  with  a^hcs,  and  then  fi-eed  from  them,, 
and  melt  the  contained  fubftance  into  a  mafs,  which  kept  for  a  while  in. . 
fufion,  giresus  the  Luna  comea.     If  we  firft  reduce  the  iilver  into  cryftals,, 
and  afterwards  proceed  with  fpirit  of  fait,  in  the  manner   d'efcrîbed,  we* 
havc  the  exceedingly  opake,  malléable,  and  hardly  fufible  body  of  fiîver,, 
by  the  convenient  mterpofition  of  fomefalineparticles,  not  amounting  to  the 
third  part  of  the  weight  of  the  métal,  reduced  into  cryftals,    which  both. 
fhoot  in  a  peailiar  and  determinate  figure,  differing  from  thofe  of  other  me- 
tais,  and  are,,  alfo,.  tranfparent  and  brittle,  and  much  more  eafily   fufible,, 
than  filver  itfelf  t  not  to  mention  other  qualifies. 

Hcre  we  obferve,  (i.)  That  tho*  fpirit  of  fait  be  an  highly  acid  liquor;; 
and  tho*  acid  liquors  and  alkalîcs  hâve  quite  contrary  opérations,  the  onc. 
précipitât! ng,  what  the  other  would  dîffolve,  and  diflblving  what  the  other 
would  precipitate;  yet,.  in  this  café,,  as  neither  oil  of  tartar  fer  iieliquium^, 
nor  fpirit  of  fait  will  difTolvc  filver  ;  fo,  both  the  one  and  the  other,  preci- 
pitate it:  which  may  pafs  fora  proof,  that  the  précipitation  of  bodies  dé- 
pends not  upon  acid  or  alkalî,but  upon  the  texture  of  the  bodies,  which  hap- 
pen  to  be  mixed.  (2.)  We  hère  find,.  that  whitencfs  and  opacîty  may  be 
immediatcly  produced  by  liquors,  both  of  them  tranfparent  and  colourlefs.. 
(3.)  That  a  whîte  powder  may,  by  agentle  heat,  be  reduced  into  a  mafs, 
indîfferently  tranfparent,  and  of  a  fair  yellow.  (4.)  That  tho'  filver  requires 
(o  ftrong  a  fire  to  melt  it,  and  may  be  long  kept  red-hot,  without  being 
brought  tp  fufion;  yet,  by  the  afTociation  of  fome  faline  particles,  conve- 
nicntly  mixed  therewith,;'it  mîiy  be'  made  fo  fufible,  as  to  be  qukkly  meked^ 

cithcn- 


Digitized  by 


Google 


Torms  âni  Êl^alitUi 

either  m  a  thin  vial,  or  at  the  flame  of  a  candie,  whcre  ît  will  flow  almoft 
like  wax.  (5.)  It  may,  alfo,  benoted,  thattho*  the  folutionof  filver,  and  the 
fpirit  of  fait,  would,  eitherofthem  a-part,  hâve  readily  diflblved  in  water^ 
yet,  when  they  are  mixed,  they,  for  the  moft  part,  coagulate  together  into  a 
îubftance,  which  will  lie  undiffolved  in  water^  and  is  fcarcc  fbïuble  either  ia 
Aquafortis^  or  fpirît  of  fait.  (5.)  It  is  remarkable,  thât  the  body  of  filver  bc- 
ing  very  flexible,  and  malléable,  it  fliould  yet,  by  the  addition  of  fo  fmall  a 
proportion  of  fait,  bemade  of  a  texture  fo  différent  from  that  of  either  ofits 
ingrédients  ;  being  wholly  unlike,  either  a  fait  or  a  nietal,  and  very  bkc  in 
texture  to  a  pièce  of  horn.  Andto  fatisfy  myfclf  how  much  the  toughnefs 
of  this  metalline  horn  dcpended  upon  the  texture  of  the  compofition,  rcfult- 
,  ing  from  the  refpeélive  textures  of  the  feveral  ingrédients,  I  precipitatcd  a 
folutibn  of  filver  with  the  diftilPd  faline  liquor,  commonly  called  cil  of  vi- 
triol, inftead  of  fpirit  of  fait  ;  and  having  waflied  the  precipitate  with  com- 
lîion  water,  I  found,  that  by  being  fluxed  ina  moderatc  hcat,  it  afibrdeda 
mafs,  in  appearance,  like  the  conx:rete  we  are  fp^aking  of  ;  but  wantiog 
its  toughnefs,  being  brittle  enough  to  be  eafily  broken.  (7.)  And  tho*  a  fo- 
lution  of  filver  is  the  very  bittereft  of  liquors,  and  .the  fpirit  of  fait  far  fourer 
j:han  the  fharpeft  vinegar -, .  yet  thcfe  two  liquors  arefoon  eafily  reduced  into 
an  înfipîd  fubftance  -,  notwithfîanding  the  faits,  which  made  both  the  filver, 
and  the  precipitating  fpirit  fo  ftrongly  tafl:ed,  remain  aflfociated  with  the  mé- 
tal. And,  laftly,  it  is  very  ftrange,  that  tho*  the  faline  corpufcles,  which 
give  the  efficacy  both  to  Aquaforiis^  and  to  fpirit  of  fait,  are  not  only  fo  vo- 
latile, that  they  will  eafily  be  diiliUed  with  a  moderate  fire,  but  fo  fugitive, 
that  they  will  in  part  fly  away  of  themfelves  in  the  cold  air  \  yet,  by  virtuc 
pf  the  new  texture  they  acquire,  in  aflbciating  themfelves  with  the  corpufcles 
of  the  filver,  they  obtain  a  fufficient  degree  of  fixednefs  to  endure  meltîng 
with  the  métal.  Nor  in  melting  this  mafe  in  a  thin  vial,  could  I  perceivc 
^ny  fenfible  evaporation  of  the  mattcr:  nay,  having  afterwards  put  a  par- 
ce! of  it  upon  a  quick  coal,  it  fuffered  fufion,  and  ran  off,  without  appcar- 
îng  to  be  other  than  Luna  cornea^  as  ît  was  bcfore. 
VnufuaîphenB^  4-  ^  ^^  ^^^xt  produce  the  phenomena  arifing  in  the  proccfs  of  a  fait, 
menaofa  «iwwhich,  contrary  to  my  cuftom,  I  muft  conceal.  And,  firft,  tho*  the  feveral 
Wy^yz/xZ/rg' ingrédients  of  this  &lt  were  purely  faline,  and  more  fothanbrine,  oriburer 
-^  ''  than  the  ftrongeft  vinegar  ;  yet  the  compound  is  fo  far  from  being  eminently 

fait,  four,  or  infipid,  that  it  is  rather  fwect,  than  of  any  other  tafte  ;  thô* 
its  fweetnefs  be  of  a  peculiar  kind  :  and  this  is  the  only  inftance,  I  remem- 
ber  hitherto  to  hâve  met  with  of  faits,  which  compofe  a  fubfiance  reaily 
fweet.  Farther,  tho*  its  odour  be  not  ftrongor  offenfive,  yet  if  it  be  urged 
withheat  enough  to  evaporate  it  hafi:ily,  itemits  aftench,  more  infiipport* 
able  than  that  of  Âquafortis  %  yet,  when  thefe  fumes  fettle  again  into  a  fait, 
their  odour  will  again  prove  mild,  and  inoffenfive,  if  not  pleafant.  Thirdly, 
tho'  ail  the  known  volatile,  acid,  and  lixiviate  falis,  may  be  deftroy'd  by  onc 
another  -,  as  fpirit  of  urine  mixed  with  fpîrit  of  fait,  or  Aqua  fortis^  will  make 
great  ebuUition,  and  lofe  its  peculiar  tafte,  and  feveral  of  its  other  qualities  ; 
and  as  fait  of  tartar,  and  other  alkalies,  will  ^be  deftroy'd,  with  cbul- 
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Htîon,  \ff  AMafofHs^  fpirit  of  fait,  or  aJmoft  aay  other  ftrong  fpîrît  of  that  Pm  ys  i  es. 

iaaxiljr  >  and  tho'  (pirit  of  iCilt,  ami  y^/z^ /<7r//i  wîll  be'deftroy'd,  both  by  ^^^-''V***^ 

afiimai  volatile  faits,  and  by  thc  fixed  faits  of  yegetables  :  yet  our  fait  fecms 

above  being  thus  wrougbt  upo»  by  any  of  tbe  three  ;  and  îs  the  only  boJy  I 

know,  whîch  wouW  not  fret»  eithcp  with  oil  of  tartar  fer  deliquium^  fpirit 

of  fàl-armoniac,  ftrong  fpirit  of  fak,  or  oil  of  vitriol.     But  this  h  not  the 

only  way  I  try'd  it  ;  for  I  found,  that  it  would  not  turn  fj'nrp  of  violets 

^ithcr  red,  as  acid  fpjrits  do,  or  green,  as  both  ftxed  and  volatile  faks  will  ; 

tx>r  would  the  ftpongeft  folutiont  of  it  cliange  a  clear  one  of  fiiWimate  irf 

coDnmoa  water,  either  white,  as  fpirit  of  urine,  làl-armoniac,  or  others  of 

the  famé  Éwnily  -,  or  into  an  orange  tawney,  like  fait  of  tartar,  and  other  al- 

kalies  ;  but  left  it  tranfparent.     In  conjunâion,  howcver,  with  fpirit  of 

falty  it  would  turn  fyrup  of  violets,  red  ;  and,  with  o\\  of  tartar,  green  : 

which  Icemed  to  argue,  that  tho*  our  folution,   as  to  fenfe,  was  exqutfitely 

«niced   in  the  feveral  mixtures,  k  left  them  their  refpeôive   natures  un- 

dclIroyM,  and  retainM»  its  own  :    and  yet  this  fait  îs  fo  fiir  from  being 

bngmid,  that  Aquaforth^  and  oil  of  vitriol  themfelves,  are,  in  many  calfes, 

unable  to  make  folutions,  and  perform  other  things  like  it,  as  a  menftruum. 

Laftly,    tho*  this  fiilt  bc   volatile  of  itfelf,    yet  diffolved  in  lîquOTs,   it 

will  cven  boîl,  without  iùbliming,   before  the  liouor  be  almolt  totally 

drawn  i^;    whereas,  the  volatile  fak  of  urine,   blood,  harts-hom,  ^^. 

afcend,  before  altnoft  any  part  of  the  liquor  they  are  diffolved  in.     And 

tho*  thU  be  volatile,  yet  I  remember   not,  that  any  fixed  fait  will  run 

flbcar  fb  foon  per  deliquium  ;  but  by  abftraétion  of  the  adventitious  moiilure^ 

ic  k  eaiîly  reftored  to  its  faline  form;  neverthelefe,  it  dîffers  from  fait 

of  tartar,  not  only  in  fixednefs,  tafte,  and  other  qualities;  but,  alfo,  in 

this,  that  whereas  &k  of  tartar  requires  a  véhément  fire  to  flux  it,  a  more 

gentle  beat,  tban  one  would  eafily  im^tne,  will  melt  our  fait  into  a  limpid 

liquor.     And,  whereas  fpirit  of  wine  will  diflblvc  fome  bodies,  and  water 

many,  which  fpirit  of  wine  cannot,  and  oils  will  diffolve  fome,  for  whîch 

ncither  of  the  other  liquors  are  fît  ;  our  fait  readily  dilTolves  both  in  fair 

water,  in  tlie  higheft  reàified  fpirit  of  wine,  and  in  chymical  oils  themfelves. 

5.  Our  next  experiment  will  fhew  what  great  changes  may  be  efFeéted  by  J  tmnfm^tm^ 
thc  recefs  of  fome  particles,  the  accefs  of  others,  and  the  new  texture  of  the''^  Tî^^ 
reiidue,    cven  in  inanimate,   and   fcarce  corruptible  bodies.     Take  ^^^^J^jZZ^^^ 
partof  good  fea^falt,  wcU  dried  and  powdered,  and  put  to  it  double  its  a/mofi  in'ifé^ 
weight  of  good  Aquafortis^  or  fpirit  of  nitre  5  then  havîng  kept  it  for  fomcA*^'^^-   "^ 
time  in  digeftion,  diftil  it  with  a  flow  fire  in  a  retort,  tiU  the  remaining 
mattcr  be  quite  dry,  and  no  more  ;  for  the  fubftance,  that  will  remain  in 
the  bottom  of  the  ^fs,  is  the  thing  fought  for. 

As  to  tbe  changes  hereby  effeâed,  we  may  firft  take  notice,  that  thc 
liquor,  which  came  over,  was  no  longer  an  Aquafartis  or  fpirit  of  nitre,  but 
an  A^a  régis,  a.  The  tafte  of  thc  remaining  lubftance  cornes,  by  this  openi'-  ] 

tion,  to  be  very  much  ak^^d  ;  for  it  retains  not  that  ftrong  faltnels  it  had 
befioire,  but  isfar  miiy^r.  j.  Whereas  common  fait  is  a  bodv  of  very  dfficult 
&ûac^  oiriàâitîoiis  mit  îmifticeslkltrpetre  in  being  very  nifible^  and  will, 
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Phvsics.  like  that,  foon  melt,  by  being  held  in  the  flame  of  a  candie.  4.  Buta  more 
confiderable  phcnomenon  is,  that,  tho*  fca-falt  very  much  refifts  thc  fire  -, 
andtho*  the  acid  fpirits  of  fait,  vitriol,  nitre,  vinegar,  6?f.  arc  notpnlyun- 
inflammable  themfelves,  but  hinderersof  inflammation  in  other  bodiè^;  yet 
fmall  lumps  of  this  fubfliance,  cail  upon  quick  coals,  burnt  away  with  a 
large  and  véhément  flame  :  and,  upon  farther  trial,  having  mclted  a  confide- 
rable quantity  of  thi.<;  tranfmuted  ieafalt  in  a  cruciblô-,  by  cafling  upon  it 
little  fragments  of  well-kindled  charcoal,  it  would,  like  nitre,  prefently 
blaze  bright.  Nor  were  ail  its  inflamnuble  parts  confumed  at  one  déflagra- 
tion ;  for  by  cafting  in  more  fragments  of  well-kindled   coal,    the  matter 
would  pufF,  and  flame  afrclh,  for  feveral  times,  accord ing  to  the  qu:int:ty 
which  had  been  put  into  the  crucible.     5.  This  fuggefted  a  hint  of  turnirg 
an  acid  fait  into  an  alkali,  which  feems  to  be  one  of  the  greateft  changes» 
that  can  beattempted,  by  reafonof  the  vaft  différence  there  is  betweenthcij 
in  abundance  of  refpeâs.     Accordingly,  having  caft  in   feveral  bits  of 
well-kindled  coal,  and  excited  in  the  melted  mafs  of  our  tranfmuted  i\Xj 
as  many  déflagrations  as  I  could  ;  and  then  giving  it  a  ftrong  fire,  to  drire 
away  the  relt  of  the  more  fugitive  parts,  I  found  it  to  talle,  not  like  fea- 
falt,  but  fiery  upon  the  tongue,  and  to  hâve  a  lixiviate  relifh,     I  fou.id  tx, 
that  it  would  turn  fyrup  of  violets  grcenifti  -,  that  it  would  precipitatc  a 
limpid  folution  of  fublimate,  madein  fair  water,  into  an  orage-tawny  pow- 
der;  that  it  would,  like,  other  fixed  faits,  produce  an  ebullition  with  acid 
fpirits,  and  even  with  fpirit  of  fait  itfelf,  and  con-coagulate  with  them.  I, 
îndeed,  confider^d  at  firft,  that  this  new  alkali  might  proceed  from  thsaflics 
of  the  injeéled  coals  :  but  when  I  reflefted  too,  that  a  pound  of  charcoal, 
burnt  to  afhes,yield  fo  very  little  fait,  that  the  injefted  fragments  of  coal,quitc 
burnt  out  in  this  opération,  would  fcarcc  hâve  afforded  two  or  thrcc  grains 
of  fait  ;  I  concludcd,  that  fo  confiderable  a  proportion  of  afties,  in  thc 
whole  mafs,  could  not  exhibit  ail  thc  phenomena  of  an  alkali.    And,  for 
farther  confirmation,  I  poured  upon  a  quantity  of  this  lixiviate  fait,  a  due 

{)roportion  of  A^ua  fortisy  till  the  hiffing  and  ebullition  ceafed  ;  and  then 
eaving  the  fluid  mixture  tocoagulate,  which  it  did  very  flowly,  I  found  ir, 
at  length,  to  ftioot  into  faline  cryftals,  which  tho'  not  of  the  figure  ofnitns 
yet,  by  their  inflammability  and  magnitude,  fufficiently  argucd,  that  there 
had  been  a  conjundtion  made  betwixt  the  nitrous  fpirit,  and  a  confiJerab>e 
^  proportion  of  alkali.  I  confider'd,  alfo,  it  might  be  faid,  that  in  our  ex- 
périment,  the  nitrous  corpufcles  ofthe  Aquaforiisy  lodging  themfelves  m 
the  little  fpaces  deferted  by  the  faline  corpufcles  of  the  fca-falt,  thu  p^"-^ 
over  into  the  receiver,  had  aflforded  this  alkali;  as  common  falc-petre, 
being  treated  in  fuch  a  manner,  would  leave  in  the  crucible  a  ^^^^^^ 
alkalizate  fait  :  but,  as  the  fea-falt,  which  was  not  driven  over  in  fo  mildj 
difl:illation,  and  fecmed  a  much  greater  part  than  that  which  had  paffed 
over,  wâs  far  from  being  of  an  alkalizate  nature  ;  fothe  nitrous  corpufcles, 
prefumed  to  hâve  fl:aid  behind,  were,  whilft  they  cpmpofed  the  V/'"'^!^ 
nitre,  of  an  highly  volatile,  and  acid  nature,  and^  confequently,  dhecty 
oppofîte  to  that  of  alkalies  i  and  if,  by  thc  addition  of  any  other  fubltanc^ 
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DO  more  an  alkali  than  fea-falt,  an  alkali  could  be  obtaîned  out  of  fpîrît  of  Ph  ysics; 
miTC  or  Aqna  for tis^  the  produçiblenefs  of  an  alkali  out  of  bodies  of  another  ^— *V"**-' 
namre,  might  be  rightly  thence  inferred  ;  fo  that  two  fubftances,  formerly 
acid,  arc  hère  turned  into  one,  manifeftly  of  an  alkalizate  nature.  But,  farther^ 
to  profecute  the  experiment,  by  inverting  it,  we  drewtwo  parts  of  ftrong 
fpirit  of  fait  from  one  of  purified  nitre  -,  but  did  not  obferve  the  remaining 
tody  to  be  any  thing  near  fo  cor.fideraWy  changed  as  the  fea-fult,  from 
which  we  had  drawn  the  fpirit  of  nitre  ;  fince,  tho'  the  fpirit  of  fait,  wliîch 
cime  over,  brought  fo  many  of  the  corpufcles  of  the  nitre  with  it,  that 
being  hcated,  it  would  readily  diflblve  leaf-gold  -,  yet  the  fait  that  re- 
mained  in  the  retort,  being  put  upon  quick  coals,  flarfiM  away  with  a  vé- 
hément, and  flatulent  flamc,  very  like  that  of  common  nitre. 

6.  In  attemping  to  make  and  improve  the  Sal  mirabile  of  Glauber^  I  drew  Phenomma  in 
offfrom  a  folution  of  nitre,  and' oïl  of  vitriol,  a  good  Spiriius  ni  tri  -,  which,  qj^^'^^^^'  ^j 
even  before  rcdtification,  would  diflblve  filver,  tho*  it  were  diluted  with  as  mirabile. 
much  common  water,  wherein  falt-petre  had  been  diflblved,  as  amounted, 
at  leaft,  to  double  or  treble  the  weight  of  the  nitrous  parts  :  the  remaining 
mattcr  being  kept  m  the  fire,  till  it  was  dry,  afforded  a  fait  eafily  reducible, 
by  folution  in  fair  water,  and  coagulation,  into  cryftalline  grains,  of  a  na- 
ture very  différent  both  from  crude  and  fixed  nitre,  and  from  oil  of  vitriol. 
Befides,  thefe  cryftals  would  not  flow  in  the  air,  like  fixed  nitre,  and  were 
cafily  fufible  by  heat  -,  whilft  fixed  nitre  ufually  requires  a  vch^rment  fire  to 
fufc  it  :  and  tho*  crude  falt-petre,  alfo,  melts  eafily  \  yet,  to  ice  how  diffé- 
rent a  fubftance  this  of  ours  was  from  that,  we  caft  quick  coals  into  thecru- 
cibJe,  without  beine  at  ail  able  to  kindle  it.    And  when,  for  farther  trial, 
we  threw  in  fome  (ulphur,  alfo,  tho*  that  flam'd  away  itfelf,  yet  it  did  not 
fecm  to  kindle  the  fait,  which  was  hot  enough  for  that  porpofe  ;  much  lels 
did  it  fialh,  as  fulphur  ufually  makes  falt-petre  do,     To  ail  which  we  may 
add,  that  a  parcel  of  this  white  fubtlance,  being,  without  brimftone,  made  to 
flow  for  a  while  in  a  crucible,  with  a  pièce  of  charcoal,  for  it  to  work  upon, 
it  becamc  flrongly  fcented  of  fulphur,  and  acquired  an  alkalizate  tafte  \  fo 
that  it  fcemed  almofl  a  coal  of  fire  upon  the  tongue,  when  licked,  before  it 
imbibed  any  of  the-air's  moifture-,  and  obtained,  alfo,  a  very  red  colour  : 
which  re-called  to  my  mind,  that  G/tf«^^r  mentions  fuch  a  change  obferva- 
ble  in  his  fait  made  of  common  fait  \  upon  which  account,  Jie  calls  fuch  a 
fubftance  his  Carbunculus. 

Hère  we  may,  firft,  takc  notice  of  the  power  of  mixture,  in  altering  the 
nature  and  quaJities  of  the  compounding  bodies.  For,  in  this  café,  tho' 
fea-falt  requires  a  naked  fire  to  elevate  it  j  yet  the  faline  corpufcles  are 
diflill'd  over  in  a  nioderate  heat  of  fand  ;  whilft  the  oil  of  vitriol,  by  whofc 
intervention,  they  acquire  this  volatility,  tho'  it  be  not  a  grofs  corporeal 
fait,  but  a  liquor,  which  hath  been  adready  diftill'd,  is,  by  the  famc 
opération,  fo  fixed,  as  to  ftay  behind.  Nor  is  the  oil  of  vitriol,  only,  thug 
far  fixed,  but  otherwife,  alfo,  no  lefs  changed  :  for,  when  the  remaining  fait 
has  been  expofed  to  a  compétent  heat,  that  it  nuy  be  very  dry  and  white, 
you  âxall  obuin  a  fubftance,  not  at  ail  tafting  of  fea-falt,  or  having  the  pun- 
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Physics.  gency  or  acîdity  of  oil  of  vitriol.     A  fécond  partîcular,,  herc  WmaftaNe, 

<-— v»-'  confirms  what  1  formerly  intimated,  that,  notwithftanding  tJic  regular  and 

exGuifite  figures  of  fome  làlts,  they  may,  by  thé  addition  of  ocher  bodics, 

be  brought  tô  conftitute  cryftals  of  very  dtfiering,  yct  curîous  fliapes.   For 

if  you  diflblve  this  Cafut  mortuum  of  fea-fealt,  in  a  fufficient  quanti^  of  jkir 

water,  and  havîng  filtrated  the  folutîon,  fufFér  thc  diflblved  body  kifurcly 

to  coagulate  ;  you  will  obtain  cryftals  of  a  far  greater  tranfparency,  than  thc 

cubes  into  which  ifea-ialt  âioots,  and  of  a  fhape  far  diffcring  from  thcirs,  tho', 

often,  no  lefs  curious  than  that  oi  thofe  cubes  r  and,  what  is  very  remarbbfe, 

I  bave  often  obferved,  thofe  finely-figured  cryftals  to  differ  as  much  inlbape 

from  one  another,  as  from  the  grains  of  common  ialt.  And,  indeed,  I  n\\A 

own,  that,  whether  we  impute  it  to  the  peculiar  nature  of  fea-làlt,  wtothc 

great  difparities  to  be  met  with  in  liquors,  that  pafs  for  oil  of  vitriol,  my 

attempts  to  make  the  beft  fort  of  Soi  mirabilej  havc  been  fubjeft  to  îo  much 

uncertainty,  that  I  reckon  this  experiment  amongft  fiich  as  arc  conting«^nt 

^t  tranfmu'      7.  The  foliowîng  experimcnt,  fuppoles  metals,  as  weU  as  other  bodi^ 

tabiliiy  of  mi-  jq  ^ç  madc  of  one  univerlal  matter,  common  to  them  ail  ;  and  ta  dificr  bot 

^êxfnu^lntal^  în  the  fhape,  fîze,  motion  or  reft,  and  texture  of  the  fmall  parts  thcy  con- 

^,  bycoffueri'^^  of  ;  whence  the  qualities^  which  dhrerfiiy  particular  bodies,  refuk;  and, 

inggoîdinto    confcqucntly,  there  îs  no  impoffibHity  in  the  nature  c^the  thing,  that  one 

fî'ver.  Y\xA  of  métal  fhould  be  tranfmuted  into  another* 

Having  firft  fuppofed  this,  I  farther  confidered,  that  a  certain  men- 

ftruum>  which,  according  to  the  doftrine  of  vulgar  chymifts,  îs  a  worthlefs 

Hqubr,  muft,  according  to  my  apprehenlîon,  hâve  an  extraordinary  virtoe 

with  regard  to  gold  ;  I  mean»  not  only  to  diffolvc,  and^  othcrwifc,  altcr  it, 

but  to  injure  the  very  texture  of  that  métal.     To  this  purpofe,  I  madc  a 

menftruum  to  diflblve  gold,  by  pouring  on  the  reâified  oil  of  butter  ot^ 

antmiony,  as  much  ftrorigfpirit  of  nitre,  as  would  fervc  to  precipiteteoot  or 

it  ail  the  Bezoarticum  minérale  5  and  then  with  a  fmart  fire,  diftilling  oiFa'| 

the  liquor,  which  would  corne  over,  and  cohobating  it  upon  the  Miiniom 

'  powdcr:  for  tho*'feveral  chymifts^  throw  this  liquor  away,  upon  prcfump- 

tion,  that  the  ingrédients  have^  in  the  ebullition  deftroy*d  each  orber  ;  y^f 

expérience  hath  made  me  prize  it,  and  give  it  the  name  of  Menftruum  p^f' 

cutum.  Having  provided  a  fuflîcient  ftock  of  this  liquor,  wetook  a  qi»""^ 

of  the  beft  gold,  and  mclted  it  with  three  or  four  times  its  wcîght  of  cop- 

per  5  this  mixtute  we  put  into  gpod  dquafortis^  or  fpirit  of  nitrc,  that,  ^^^ 

•     the  copper  being  diflblved,  the  gold  might  be  left  pure,  and  finely  powdcrci  y 

at  thc  bottom.     After  the  métal  had,    in  this  beft  manncr,  bv:^n  mi 

highly  refined,  and  brought  to  its  trfuai  hiftre  by  heat,  we  p'Jtto  it  * 

large  pFqjortion'  of  the  Menftrnim  feracutumy  whô'rfn  it 'dîlTolvcs  flowjf 

and  quietly  ;   and  thefe  temaâned  at  the  bottom  of  the  giafs,  a  con- 

iS.dcrable  quantity  of  whîte  powder,  that  the  menftruum  wàuM  nùt  touch» 

^  and  whidi  we  fotmd,.  dfo>  as  indifibluble  in  A^ua  fegia.     The  iW^tj^JJ  ^^ 

gold  being  abftrafted,,  and  the  gold  again  tcduced  into  a  body,  yie"^» 

ùpon  a  fécond  iblution,  more  of  thc  whitc  powder,  bot  iiot  fo  lïwcl^^,^ 

thc  firit.  -New  iiaving  fome  fittlc  qu^mtîty  <tf  this  pôwdfcr,  tt  was  cifjr»  ^* 
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borax,  or  fotne  other  convenient  flux,  to  meit  it  down  into  a  metâl^  whidi  PHlrsit^s« 

métal  we  found  to  be  white  like  filver,  and  yielding  to  the  hammer  !  and 

fome  of  ît  beirïg  diflblved  in  Aqua  fortisy  or  fpirit  of  nitre,  oonfirm'd  us,  by 

tfcc  odioos  bictcrnefs  it  produced,  in  our  cxpeftation  tîO  find  it  truc  filver.    I 

was  &ther  confirm\l  herein,  firft,  by  finding,  that  with  fome  other  menftrua, 

and  even  with  good  Aqua  régis  itfelf^  I  could  obtain,  from  the  very  beft 

gold,  diflblved  in  them,  fome  little  quantity  of  fuch  a  white  powder  ;  but  in 

k>  very  fmall  a  proportion  to  the  diflblved  gold,  that  I  never  had  enoush 

of  it»  at  once,  to  niake  me  think  it  worth  profecuting  fudi  trials.    Secondîy» 

by  dic  caqperience  of  a  judicious  perfon,  who  had,  by  diflblving  gold  in  a 

certain  kind  of  Aqua  régis ^  and,  after,  by  bringing  it  itito  a  body,  redid 

iblvtng  itj  and  rcpeating  this  opération  very  often,  reduœd  a  very  great 

part  of  an  ounce  of  gold  into  fuch  a  white  powder.     And  a  thirdconfir- 

maricA,  I  had  from  fcmie  trials  purpofely  made,  wherein  this  Menftruum 

peramtum  liad  greater  effeéts  upon  gold,  than  by  moft  men,  and  even  critk& 

in  chymiftiy,  hâve  been  thougnt  feafible.     Hence,  there  appears  no  greater 

caufe  to  doubt,  that  the  abovementioned  filver  was  really  obtained  out  or 

the  pure  gold,  than  this,  that  men  hâve  hitherto  fo  often  in  vain  attempted 

lo  make  a  rcal  tranfmotation  of  metals,  and  to  deftroy  the  moft  fixed  and 

compaâ  body  of  gold  ;  the  one^of  which  is  looked  upon  as  an  impraéti* 

cable  thiog,  and  the  other  as  an  indeftruâible  métal. 

If,  therefore,  we  hâve  not  rmpdfed  upon  ourfelvcs»  thîs  experiment,  which 
yct  we  once  repeated,  may  affoni  fome  réflexions  of  moment.  And,  firfl:,  ît 
feems  from  hcnce  probable,  that  however  irratîonally  the  chymifts  talk  of  a 
^inBura  auri  and  Anima  auri  ^ytt  fome  fuch  thing  may, with  due  reftriâion,  hc 
admitted  ;  for  fome  of  the  more  noble  corpufcles,  which  qualify  gold  to  look 
ycllorw,to  refift  Aqua  for  tiSyZxA  to  exhibit  thofe  other  curious  phenomena,  which. 
diicrîminate  it  from  filver,  may,  either  hâve  their  texture  deftroy *d  by  a  very 
piercing  menftruum  ;  or,  by  a  greater  congruity  with  its  corpufdes,  than  with 
thofe  oi*  the  remaining  part  of  the  goM,  may  ftick  cloler  to  the  former  ;  and» 
by  their  means,  be  extricated,  and  drawn  away  from  the  lacter.  Thus^when 
•the  corpufcles  of  fulphur  and  mercury,  by  a  ftriâ  coalition,  aflSxiate  them* 
fcJvcs  into  the  body  we  call  vermillon  v  tho*  thefe  will  rife  togethet  in  fiib« 
Kming  vcflels,  and  aâ,  in  many  cafés,  as  bne  phyfical  body  5  yet,  when  ex- 
quifitely  mixed  with  a  due  proportion  of  fait  of  tartar,  the  ports  of  the  al- 
kali  afTociate  themfelves  more  ftriôly  with  thofe  of  the  fulphur,  than  thefe 
were  bcfore  affociated  with  thofe  of  the  mercury  \  whence  there  will  be 
obtained  out  of  a  cinnabar,  intenfely  red,  a  rcal  mercury,  in  appearance> 
like  to  fluid  filver.  So  that,  as  our  menftruum  may,  probably,  hâve  a  par* 
ticular  opération  upon  fome  tinging  parts  of  the  ^M,  it  ii  not  impoffible» 
the  yclk)wnefs  of  that  métal  fliould  proceed,  not  from  any  partioilar  cor- 
pufcles of  that  colour,  but  from  the  texture  ;  as  in  the  cinnabar,  which  WM 
highly  red,  tho'  the  mercury  it  conflfted  of,  was  fiivcr-coloured,  and  the 
fulphur  but  a  pale  yellow  :  and,  confequcntly,  the  whitencfs,  and  ethep 
changes,  produced  in  the  new  métal  we  obtained,  may  be  aetribuced,  not 
10  the  extradUon  Of  any  tinging  patti^es,  but  40  a  change  oftcxture» 
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Physics.  wKercon  depended  the  colour,  as  well  as  other  propertics  of  the  gold.   And 
this  fuggeftion  îs  fupported,   by  what  hath  been,  often,  affured  me,  that  a 
perfo:;  in  the  Netherlands^  grew  rich,  by  extraâ'ng  a  blue  tinôurc  out  of 
èbpper,  with  a  peculiar  ekar  menftruum,  of  a  wèak  tafle,  after  it  had  bccn 
f  rft  diflblved  in-jcondnion  Aquafortis  \  fo  as  to  leave  the  body  white,  andre- 
dudblé  by  fufion  intq  a  métal  of  the  famé  coîour  :  which  I  the  le(s  wondcr  at, 
beaiufe.  Agricola^  mentions  the  making  of  a  white  and  malléable  coppcr, 
in  large  quantities,  upon  hîs  own   knowledge  ;  and  I  havc  myfelf,  with 
pleafure,  '  made  the  experiment.     Secondly,  tho*  gold  is,  generally,  ù^ 
ppftd  too  fixed  and  permanent   a  b^dy^    to   be  changeable  by  art  y  yct 
it  is  not  abfolutcly  indeftruftible  thereby  :  fince,  bcing  acknowledgcd  an 
homogeneous  métal,  a  part  of  it  was,  by  our  experiment,  really  changsd 
into  a  body,  which  was  either  ttue  filver,  or,  at  leaft,  a  new  kind  of  mé- 
tal, vcry  différent  from  gold.     And,  fmce  it  is  generally  confeffed,  that 
.no  body  has  îts  form  more  ftriûly  united  to  its  matter,  than  gold  ;  and  fince 
this  white  powder  was  produced  out  of  it,  only  by  a  <torrofivc  liquor, 
withouç  violence  of  fire  \  it  feems  highly  probable,  that  there  is  not  any  body, 
of  fo  confiant  and  durable  a  nature,  but  that  its  texture,  and,  confequently, 
its  nature  may  be  really  deftroyM  by  fome  powcrful  agent,  in  due  imnr.cr 
applied  to  it.  And,  laftly,it  feems  deducible,from  the  whole,  that  there  may  bc 
a  real  tranfmutation  of  one  métal  into  another,  made  by  faâitious  agents,  in  a 
fhort  tin>e,  and  after  a  mechanical  mannçr,     I  ipeak  not  hère  of  projeâion, 
whereby  one  part  of  an  aurifie  powdeç,  is  faid  to  turn  many  hundred  or 
thoufand  parts  of  an  ignobler  métal  into  filver  or  gold  -,  becaufe,  tho'  pro- 
jeftion  includes  tranfmutation,  yet  tranfmutation  is  not  the  famé  with  pro- 
jedtion,  but  far  eaûer.     It  fuffices  that  we  are  hère  taught,  that  amongft  in- 
animate  bodîes,  the  moft  noble  and  confiant  fort  of  forms,  are  but  peculiar 
contrivances  of  the  ipatter^  and  may,  by  locally  moving  the  parts,  and 
;changing  their  fizes,  iliape,  or  texture,  be  generated  and  dcftroy'd;  fince 
we  fec»  that  in  the  iame  parce]  of  metalli ne  matter,  which  a  litdc  before 
.was  true  and  pure  gold^  by  having  fome  few  of  its  parts  withdrawn,  and 
.  the  refl  tranfpofed,  or  otherwife  altered  in  flruûure,  or  by  both,  the  form 
\  of  gold,  or  that  peculiar  modification  which  made  it  yellow,  indiflblubfc 
in  Aqua  fortis^  &c.  is  abolifhed  \  whilft,  from  the  new  texture  of  the  farnc 
.  matter,  tnere  arifcs  that  new  form,  or  convention  of  accidents,  from  which 
we  call  a  métal  filver.  And  fince  ours  was  not  only  difToluble  in  JquaforttSy 
but  lïianifefted  that  exceflîvely  bitter  tafle,  which  is  peculiar  to  filver-,  fherc 
is  no  necelTity  for  adiflin&agent,  or  apartiaJar  aâion  of  a  fubftantial  form, 
.  to  produce,  in  a  natural  body,  the  moft  peculiar  and  difcriminating  f^^ 
pertîes.     For  it  was  the  famé  menftruum,  devoid  of  bitternefs,  that  by  oc- 
ftroying  the  texture  of  gold,  changed  it  into  another,  upon  whofc  account 
it  acquired,  at  once,  whitenefs  of  colour,  dilTolublcnefs  in  Aqua  fortiSj^"^ 
aptnefs  to  compofe  a  bitter  body  with  it,  and  many  other  new  qualitics. 
It  may 5  indecd,  be  readily  objeded,  that  it  is  no  very  thrifty  tranfmutation, 
to  dégrade  gold  to  the  condition  of  filver  :  but  a  tranfmutation  is  ncver  tnc 
lefs  real,  for  not  being  g^ful%  and  it  is  no  fmall  matter  to  remove  wc 
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bounds,  whîch  nature  feems  very  înduftrioufly  to  hâve  fet  to  thc  altérations  Physi  es. 
of  bodîes  î  efpecially  amongft  thofe  durable,  and,  almoft,  imniortal  kinds,  ^'"■^^■-■■J 
în  whofe  conftancy  to  theîr  firft  forms,  flic  appears  to  hâve  afFcÛcd  to  fliew 
hcrfelf  invincible  by  art. 

But  farther  to  demonftrate  the  efficacy  of  our  Menftruum  peracutum^  wc  Gold  ntuUr'J 
took  the  fineft  gold  that  could  be  procured,  and  having  either  granulated,  ^*''^- 
or  brought  ît  into  plates,  diflblvcd  it  in  a  moderate  heat^  with  a  fufEçient 
quantity  of  the  menftruum  ;  and  having  carefully  decanted  the  folution  into 
a  retort,  we  very  gently,  in  a  fand  furnace,.  diftill'd  ofF  the  liquor  :  and 
if  ^chad  a  mind  to  elevate  more  gold,  we  either  poured  back  upon  thc: 
remaining  fubftance  the  famé  menftruum,  or  diflblved  it  agaih  with  frefli. 
The  Jiqaor  being  abftraâred,  we  urged  the  remaining  matter  by  degrees  of 
lire  ;  and  în  no  ftronger  an  one,  than  may  eafily  be  given  in  a  fand- 
fiirnace,  a  confiderable  quantity  of  the  gold  would  be  elevated  to  the  uppcr 
part  of  the  retort  ;  and  either  fall  down,  in  a  golden-coloured  liquor,  in- 
to the  receiver,  or  faften  itfrlf  to  the  top  and  neck,  in  the  form  of  a  yellow 
and  reddifli  fublimate  :  and  fometimes  we  had  the  neck  of  the  retort  en- 
rîched  with  numerous  large  thin  red  cryftaîs,  very  like  rubics,,and  glorious 
to  behold,  which  would  run  în  the  ait  per  deliquium.  Nor  can  I.fee  any 
caufe  to  doubt,  that,  by  the  re-afFufions  of  ftefh  menftruum  upon  the  dry 
calx  of  gold,  which  remains  behind,  the  whole  boiy  of  the  métal  may  be 
eafily  madc  to  pals  through  the  retort  ;  tho'  L  forbore  to  profecute  the  cx- 
periment  Ib  far. 

It  may  hère  be  neceflary  to  gîve  a  caution,  that  tho*  chymifts  think  it  a 
/ufficient  proof  of  a  true  tinfture,  that  the  colour  of  the  concrète  will  not  be 
feparatcd  in  diftillation,  but  the  extraded  liquor  pafs  over  tinged  into  the  re- 
ceiver ;  yet  this  fuppofition  niay,  in  fome  cafés,  deceive  them.  And,  far- 
ther, whcreas  the  particles  of  iolid  and  confiftent  bodies^  are  not,  always, 
unfit  to  help  to  compofe  fluîds,  I  fliall  venture  to  add;  that  even  a  liquor, 
made  by  diftillation,  may,  in  part,. confift  ofcorpufclesof  the  moftcompaft 
and  ponderous  bodies  in  the  world.  To  manifeft  this,  as  well  as,,  that  fome 
bodies  are  of  fo  durable  a  texture,  that  their  minute  parts  will  retaih  their 
own  nature,  notwithftanding  variety  of  difguizes,  which  may  impofc  even. 
upon  chymifts  themfelves;  I  droçped  into  the  yellow  liquor,.  afïorded.me: 
by  thc  elevated  gold,  a  quantity  of  clean  running  mercury,  which  was  im- 
mediately  tinged  with  a  gold-coJour'd  film  5  and  fluking  it  about,  till  the 
menfti  uum  would  gild  no  more,  I  decanted  the  clarified  liquor  ;  and  mixing 
the  remaining  amalgam  of  gold  and  mercury  with  feveral  times  its  weight  of 
borax,  Iby  fufîon  eafily  recover'd  the  fcatter'd  particles  of  the  métal  into  one 
little  mafs  of  yellow  gold.  And  whenfoever  mention  is  made.of  a  volatile 
gold,  ^  it  is  faid  to  be  in  fome  minerais,  it  may  be  admitted  with  this  ex- 
planation,  that  in  our  experiment,.  after  abftraftionof  the  menftruum,  the 
remaining  body  being. true  gold;  and,  confequently,  în  it  own  nature  fixcd  •,. 
yct  it  is  fo  ftriûly  aflbciated  with  Ibme  volatile  faline  particles,  that  thefe 
being  preffed  by  the  fire,  carry  up  along  with  them  the  corpufcles  of  thc 
gold,  which  may  be  reduced  into  a  mais  by  the  admixture  of  borax,,  or  fome 

othci; 
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PHVsiciS,.other  body,  fittcd  to  divocœ  thç  corpafcics  of  the  metat  from  thofe  î!hat 
V^  'ir^"**^  '  wotiM  ekvate  them,  and  to  unke  them  into  grains,  too  big  and  ponderous 
t»  bc  fublîmed  :  thus,  in  fonxe  minerai  bodics,  there  raay   be  numberlef^ 
corpufcles  of  eold,  fo  ipinute,  and  fo  blended  with  tlie  unfixed  particles, 
that  they  wilT  be  carried  up  togcther  with  them  by  that  véhément  beat 
ufually  employM  to  bring  oresv  and  metalUne  maffes,  to  fufion.     Yet  ir  h 
not  impoffible,  tlitat  thcfc  corpufcles  of  gold,  which,  in  ordinary  fufions,  fly 
away,  may  be  rctained,  and  recovered  by  fome  fuch  proper  addition,  a$ 
may  either  work  upon,  and  mortify  the  other  parts  of  the  mafs,  withouc 
doing  fo  to  the  gold  ;  or  by  aflfociating  with  the  volatile»   and   îgnobler 
minerais,  preyent  their  carrying  away  the  gold  with  them,  as  they  other- 
«^ife  might  %   or,    by  its  fixednefs,  and   nmilitude  of  nature^  make  thz 
difperfed  gold  embody  with  it,     Thus,  I  remember,  that  Ibme  good  gold, 
having,  for  a  certain  trial,  becn.  cupePd  with  a  grcat  deal  of  lead,  inftead 
of  beîng  advanced  in  colour,  as  in  goodnefs,  was  grown  manifcftly  palcp 
than  betbre  ;  whence  I  conjeéhircd,  that  fo  great  a  proportion  of  W, 
might  contain  feveral  particles  of  volatile  fil  ver  ;  which,  meeting  with  the 
fixed  body  of  the  gold,  by  incorporating  therewith,  might  be  detained  : 
and  I  was  confirmed  herein,  by  finding,  upon  enquiry,  that  the  gold,  in- 
ftead of  lofing  its  weight,  haa  confiderably  increafed  it. 
TaJIes  njarUd      8.  Wc  tooK  an  ouncc  of  rcfined  filver,  and,  having  diffolvM  ît  in  Am 
ky  fnecbamicai j^Qf^is^  fuffcred  it  to  flioot  into  cryftalsi  which,  being  dried,  we  fonnûto 
ttk^Jt^'^  cxceed  the  weight  of  the  filver,  by  feveraf  drams,  gain'd  by  the  con-coagu- 
^          latîon  of  the  acid  faits,  that  had  diffôlved,  and  were  united  to  the  mcuJ* 
Thefe  cryftals  we  put  into  a  retort,  and  diftilPd  them  in  fand,  with,  almoft* 
as  great  a  beat  as  we  could  give  in  an  iron-fiirnace  :  but  there  came  over 
only  a  very  litde  fourilh  phlegm,  of  an  ili  fcent  *,  wherefore,  the  famé  retort 
being  fufFcred  to  cod,  and  being  then  coated,  it  was  removed  to  another 
fiirnace,  capable  of  giving  a  fer  greater  degree  of  heat  ;  and,  in  this,  the 
diftillation  was  purfued  with  feveral  degrees  of  lire,  till  the  retort  becamc 
rcd-hot,  and  longcontinued  fo:  but  tho%  even  by  this  opération,  there wa* 
very  little  driven  over  ;  yet  it  fuificiently  manifefted,.  that  a  body  ex- 
tremely  bitter,  might  aSbrd  numerous  parts  not  at  ali  bitter,  but  emi- 
nendy  four.  For  our  receiver  being  taken  ofF,  even  when  cold,  the  contain- 
cd  fpirit  fmoked  like  reftîfied  A(iuafoTtis  \  and  not  only  fmelt  and  taftcd 
îikc  it,  but  being  poured  upon  filings  of  crude  coppcr,  immediately  cor- 
rodcd  them,  and,  in  a  trice,  produced  a  bluifli  colour,  like  wjiat  that  métal 
gives  in  y:^Aqua  fortis.     Afterwards,  we  made  a  folution  with  oiinium 
and  Aquafortisy  which  being  filtred,  and  evaporated,  left  a  Saccbarum  Sa- 
tumij  mucb  like  the  common,  made  with  fpirit  of  vinegir  :  thçn  taking  this 
fwect  vitriol  of  lead,  we  endeavoured,  in  a  fand-furnace,  to  drive  it  oven 
but  finding  that  degree  of  heat  infufficient,  wc  caufed  the  retort  to  bc  coated^ 
and  transrerrcd  it  to  the  other  fornace  •,  where,  being  urged  with  a  nalcca 
flre,  it  afforded  fomewhat  more  fpirit  than  the  filver  had  done.  This^iri^ 
fihokcd  in  the  cpld  receiver,  as  the  other  j  and,  like  it,,  fmelt  ofJ^^J^/'^* 
and  was  ib  iar  from  rctaining  any  of  the  fweetncfi  of  the  conaetc  wtucft 


Digitized  by 


Google 


Rrms  and  ^^/Hiet.  2  65 

yiddodit^-tbsrt  it  wastoRenftvely  aeid  >  and  beiog  poui^€;d  upon  mvHum,  Physics. 

work'd  upon  it  with  notfc  and  :bubble$,  aad  quickly  atforded  a  fweet  Uquor,  c-i*-vr— w 

^om  whence  might Jiare  been  obtained  a  tr^c  fugar  of  lead.     It  is  rcmafk- 

ablç,  <hatcke  concrète^  which-îïppîttircd  wtwte  before  diftillation,  rjim^iiinod, 

ftwr  ihe  moft  paît,  behiod  in  the  retort,  in  thc  form  pf  a  black  Capui  tnor^ 

iUMmj  which  was  ncitiicr  fwtîct  jior  four  ataU»  but  fcemed  rathtjr  içifipid,  and 

4ras,  iodeed,  buta  cal(K  of 'jwd 

In  this  «ïiqierimem^  it  may  be  obfenned,  tbat  tho*  fil  ver  be  a  bqdy  fo 
fwed  in  the^re,  as  to  çndure.the  cupel  itfelf;;  and,  tj^o*  in  thc  dryM  q y- 
Aals  oi  &Wer,  the  £ilt,  tfaat  adhères  to  the  itietal,  incrc^afes  its  weight  biat 
tibout  a  third  or-fourth  part;  yet  this  ifoailvprpporpon  i>f  faline  cor- 
puidbs  was  abk  to  cariry  i4p  ib.  much  of  Jthat  fiiccd  body,  tbat  the.infide  of 
thc  retorDWBs,  ix>va:great  hçigbt,  covcrM  ovcn.with  the  jmetaJline  corppfclc^. 
But  tbe  phenomcnon  whicK  I  obicfly  takç  notice  of,  i$,  that  not  only  Jojfa 
fpr/if^  b^tog  €on-.Qoig^|af:ed  widi  diifcrcnt  bodies,  may  prpducq  v«py  dife- 
rent  oonfirctes  ;  but  cbe  iaioe  Aumecîcal  &Jine.  o^rpufclçs,  which,:>beiAg  af- 
fodated  <v?ich  di0iè.ofametal>hadake«dy  producedàbody»  eminent  inone 
cafte,  may^  aâcrwards,  bcii^  fresed  fromtbatbpdy,  CQqipQftajiquor,  re- 
markab^  for  atTery  différent  tafte  ; .  and  after  tbat^  'top,  kmqg,  çp\afi\>'uk&i  with 
che  partides  of  cmodier  naetal,  with  them»  con&kiite^a.bady  ptysaytr^y^aÀ' 
ttoie^afte,  dtreâly  .oppofijte  to  both  the. other  î>^ami/yiet  thçfe.l4line  corp^f- 
cles,  ifinfteadof  this  feœodnu^talythey  :AoUldibet%(^  ii^h^xt 

oiK»  as-  that  tfacy  are  driren  froro,  /would  therewHh  agatn^  exhibit  tho  ëir-ft 
ttfte.  Tor  pravc  ail  this,  1  wc  took  cryftals>of  refined  filver  m^dei  widi  Af^ 
/ariùt  -aod  tho*  Aefe  eryftak  are  txo^iyerkntl^çn  i  /yet^having»  /by^avBakçd 
firt;,  «etortcd  from  them  iwhatipirit  we  could,  and  found  itextreiOièly^^a^Kj^ 
ve:put  one^part  ^frit.upona-few.fili]^  ofi&hiier,  <>f  wH^h'^it  reaJilyima^^ 
a  ibîution  more  bitfier  thai\ 0^11;  aad  die^otly^^partofi^edîftilJl'dUfira 
poured  ^pon  minium  ;  whcn,  tho%.i¥hiift:  it-was: *n.  iag^^dient ,of  the,  qry- 
ftals  of  filver,  committed  to  diftiliatîon,:it:did».with'tSat'iTietai,  <»mp^^ 
an  îiifiolenMy  bitter  fitbftance  ;  -•  yet  the  iamciparticles,  beii^  loôic^ntidifrjWi 
that  inecal,  aod  aflociatcd  wh^  thofe  t>£  the  Ic^,  with  ihem  cûnftisuti:d  ta 
IbJution,  ^which,  by  t^mporsuipu^  afforded  a  Sncck^^m  Saiurni^  •  fweet  ^gs 
ifitgar.  For  fardier  coitôrmotioo,  w&Taried  tbe  experiment  ;.  and  haying^ 
4n  anakedfire,  diftitPd  fomejtiryM  ^Mci^^ri^f».  Jttf(«rW,   n^e.rwith;yAf49ra  ..^2 

ffriùj  the.litdeliquor  which  came ;oyer,  ia  priOportion  to  ihe  -bçdy  that 
rafibrded  it,  wasfo  ftroagafpirit  ofjnître,  ibai  for  fcvecalhpurâ  the  r^eiver 
•wasfiUed\witfa  ted jRunes i  aàdlho*'  thcfinokiog  lîquor.was  vaâjy  fharp» 
jet  parc  oË  it  betng  pourtd  upoa  a  pièce  of  tts  own  Cif^Èimart^Hm  (in  whH;h 
wc  perccived  no. tafte)  at  loQgdvexhibcCiffd  fome  Utd^  gi^aiins*  <>f  a  iacchar^^c 
vicrioU  but  the  othec.part,  bebigiput.toifyings  ôf  fUyer^  itpamecUoxeiy.  fçdl 
ypon  dran».  'Vith  ooife  aad  imoke,;  aadiûOo  aljter>  con^opg^iBMd  wîtH  paît 
tfaertof»  mu^  aialtjcamfirclj^'bilier. 

^9.  HftVMg.put  ?{ 0Qiifiderabfeiqa«iky  3Df  4ifti})*d  y9ân*ti^     into  a  cloan  nr^tHr  trémj- 
f^A-bûàff.  aixliâti»L!i«nmkht.a«head,  tad^fweivvr,  I  fuSei^d  itto  0ahdin«r«#«i^»iir 
^^àègs&ire%6mm:^^:ài^  thc  watcr  w^s.  to-'«^* 

-T£^i.  1.  N  a  tsdly 
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Ph  Y3ICS.  talW  abftraéted,  and  the  veflel  left  dry  ;  when  beinçtakcn  out  of  thc  fand, 
^  ^  I  found  the  bottom  of  the  glafs  whoUy  covered  with  a  whitifli  fubftancc^ 

which  being  fcrapcd  ofFwith  a  knife,  appeared  to  be  a  fine  earth,  without 
any  manifeil  taile.     Thisencouraged  me  to  diftil  the  rain-water  again  in 
the  famé  glafs-body ,  in  the  bottom  whercof,  when  the  water  was  ail  drawn  off, 
lay  more  of  the  like  earth,  which  confirmed  my  conjecture,  that  the  earthy 
powder  might  be  a  tranfmutâdon  of  fome  parts  of  the  water  into  that  fùlv 
ftance.     Herein,  alfo,  I  was  farther  encouraged  by  a  phyfician,  who  affured 
me,  that  he  had  frequently  found  fuch  a  white  earth  in  rain-water,  aftcr 
diftilling  the  famé  many  times  fucceflively  ;  adding,  he  found  no  caufe  to 
fufpeft,  that  if  he  had  continued  to  re-diftil  the  lame  portion  of  water,  it 
would  hâve  yielded  him  more  earth.     But  the  oddnefs  of  the  experiment 
•ftill  fteeping  me  in  fufpenfe,  a  very  ingenious  perfon,  who  had  try*d7arious 
cxpériments  upon  rain-water,  gave  me  fuch  an  account  of  hîs  proceedings, 
as  left  me  but  little  fcruple  about  this  tranfmutation  :  for,   he  folemnly  é- 
firmed,  on  expérience,  that  rain-water,  even  aftcr  dîftillation  în  very  clcaa 
glaffes,  near  two  hundred  times,  afForded  him  this  white  eardi,  and  that  more 
confpicuoufly  in  the  latter  diftillation,  than  in  the  former.  And  în  comparing^ 
this  powder  with  what  I  made  myfelf,  I  found  an  agreement  betwcenthem» 
And,  (i.)  Being  placed  in  an  excellent  microfcope,  and  expoièd  fo  that  the 
fun-beams  might  fall  thereon,  it  appeared  a  white  meal,  or  an  heap  of  corpuf- 
clés  exceeding  fmall  ;  and  their  extrême  fmallnefs  was  more  fenfîbly  difcerncd 
by  adding  fome  grainsof  fand  thereto,  which  made  a  mixture  that  lookedlikc 
that  of  pebble-ftones,  and  the  iinefl:  flower.  For  our  earth,  even  in  the  micro- 
fcope;appearedtoconfift  of  as  fmall  particles,  as  the  fineft  hair  powder,  tothe 
naked  eye.  Nor  could  we  difcern  this  duft  to  be  tranfparent,  tho*  when  the 
fun  (hone  thereon,  it  appeared  to  hâve  fome  particles  a  little  glittering.  (2.)I 
found,  thatour  powder  beingcaft  into  water,  would,  foratime,  fomewhatwhiten 
ît  -,  but  when  it  wâs  once  fettled  at  the  bottom,  it  continued  thereundiflblved, 
for  fome  days,  as  earth  would  hâve  done.     (3.)  Havingweighed  aquontkyr 
and  put  it  into  a  new  clean  crucible,  with  another  inverted  over  it,  I  placed 
it  among  quick  coals,  and  there  kept  the  crucible  red-hot  for  fome  time, 
caufing  the  fire,  afterwards,  to  be  raifed  ;  but  taking  out  the  powder,  l 
neither  found  it  meltcd,  clotted,  nor  much  wafted,  befides  what  ftuck  to 
the  fides  of  the  crucible,  and  to  a  litde  clay,.  wherewith  I  had  luted  on  the 
cover .  And  when  I,  afterwards,  kept  this  powder  in  an  open  crucibleamongft 
glowing  coals,  I  could  not  perceive  it  at  ail  to  fmoke  ;  and  having  puta  Kttlc 
upon  a  quick  coal,  it  remained  fixed,  which  fome  bodies  will  not^  that  yct 
endure  the  fire  in  a  red-hot  crucible.     (4.)  I  found  this  powder  to  be  much 
heavier  in  fpecîe  than  water  :  for  employ  ing  a  nice  pair  of  fcales,  it  balanced 
fomewhat  more  than  twice  its  bulk  ofcommon  water.     I,  farther,  took 
-fome  wood-aftics,  which I  had  caufed  to  be  boiled  threeor  four  timcsin a 
plentiful  proportion  of  water,  to  free  them  from  fait  ;  and  having  put  them, 
.  -very  dry,  into  common  water,  found  them  but  little  heavier  than  our  pow- 
der  ;  furpaflîi^  in  weight,  water  of  the  famé  bdk  but  twice,  and  a  littk 
more  than  a  fixth  part.    We  nuyadd,  that  glafi,  which  i*a  vcrycompa» 
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liody,  îs  batlittle,  îf  at  ail,  morje  than  twice  and  à  half  as  heavy  as  water  Ph  ysics. 

of  cqual  bulk  ;  fo  tbat  the  gravity  of  this  powdcr,  being  added  to  its  fixed-  v.- ' 

ne/s,  and  other  qualities,  juftly  entitles  it  to  the  diftinftion  of  earth.  My 
learned  frîcnd,  beforc-mentioned,  hath  procurcd  of  it  near  thrce  quarters  of 
an  ouncc  from  onc  ounce  of  watcr. 

Thcfè  fcvcral  relations,  in  a  very  fingular  manner  fupport  the  corpufcular 
principles.  For,  if  the  elcmcrïts  themfelves  are  tranfmutablc,  aild  thofc 
îîmple  and  primitive  bodies,which  nature  isprefumed  to  hâve  intended  ftable' 
and  permanent  ingrédients  of  the  bodies  flie  compounds,  may  by  art  be  de- 
ftroy*d,  and  re-produced  ;  why  may  not  the  changes,  which  happen  in  other 
bodîes,  procecd  from  the  local  motion  of  the  minute  6r  infenfible  parts  of  ^ 
mattcr,  and  the  changes  of  texture  confequent  thereto  ?  Some  atomifts 
wouJd  hcre  be  determining,  by  what  particular  ways  this  ftrange  tranfmu- 
tarion  of  water  into  earth  may  be  performed  ;  and,  particularly,  tell  how 
the  continuai,  but  flowly  agitated  parts  of  water,  by  their  innumerable  oc- 
curfions,  may,  by  degrees,  rub  themfelves  into  fuch  furfaces,  as  either  to 
ftick  very  clofe  to  one  another  by  immédiate  contaft,  or  entangle  themfelves 
into  dufters  of  cohérent  particles,  too  heavy  to  be  fupported  by  the  wa^r. 
But  tho'  many  things  in  favour  of  fuch  conjeftures,  may  hen^ce  be  ur^ed; 
yet  the  full  difquifition  of  fo  difficult  a  fubjeâ,  is  too  long  and  intricate  to 
bc  proper  for  this  place.  And,  therefore,  we  ^ill,  for  a  while,  fuppofe  this 
tranfmutation  rcal  ;  and  confider,  whether  ft  doth  not  much  difcredit  fome 
of  the  chicf  doârines  of  the  chymifts,  and  a  fondamental  one  of  Helmonfi 
For  if  the  pureft  water  may  be  tUrned  into  earth,  it  will  be  eafy  to  make  it 
probable,  that  the  other  ingrédients  of  mixed  bodies,  which  the  chymifls 
call  their  hypoftatical  principles,  are  capable  of  beii^  tranfmuted  into  one 
another.  Befides,  if  out  of  the  fimpleft  water,  a  moderate  firecan  produce 
a  large  proportion  of  earth,  which  was  not  formerly  pre-exiftent  in  it  ;  how 
Ihall  we  :be  fure  in  ail  theanalyfea,  whicji  the  lire  makes  of  mixed  bodies, 
the  fubftances  thereby  exhibited,  are  obtained  by  feparation  only,  without 
any  tranfmutation  ?  Heïmcnt^  we  know,  makes  water  to  be  the  mater ial 
principle  of  ail  bodies.  But  as  his  grand  argument  is  grounded  on  his  alka- 
heft,  which,  as  he  affirms,  by  being  digefted  with,  and  diftilled  from  other 
tangible  bodies,  reduces  them  ail,  at  lait,  into  a  liquor  no  way  différent  frôm 
rain^water.-,  tho*  we  fhould  gr$nt  the  fa6l,  yet  the  experimeht  of  our  pown 
der  wjH  warrant  us  to  queftion  the  conclufion.  Fqr  if  ail  mixed  bodies 'be 
therefore,  materially  from  water,  becaufe  they  are,  by  the  opération  of  a' 
fire  and  a  menftruum,  after  having  paflfed  through  feveral  previous  changes, 
Teduced,  at  length^  into  infipid  watcr  ;  by  the  lame  way  of  arguing,  I  might 
fay,  that  ail  thofe  bodies  are  materially  but  difguized  earth,  fince  water 
itfelf  may  be  turned  into  earth. 

But  to  leave  thefe  reflexions,  I  would  not  not  hâve  it  thought  ftrange,  that 
whilft  I  infift  upon  the  many  particulars,  which  feem  to  évince  the  change 
of  water  into  earth,  I  Ihould  intimate  a  diffidence  about  it.  f^r  I  muft 
confels,  that  having  unluckily  loft  a  whole  paper  of  the  powder  I  had  myfelf 
jnade  ;  and  having,  unexpeâedly,  been  obliged  to  remove  ftom  my  furnacesi 

N  n  2  bcforc 


Digitized  by 


Google 


»Ô8  Forttts  emd  ^uaiities. 

Ph  y  s  I  es.  before  I  had  gone  thro*  half  the  trials,  '.  I  judged  requifite  în  îo  nice  a  cafc  ; 

Ihave  notyet  laid  afide  ail  my  fcrupks;     For/(r.)  I  would  gladly  know, 

whether  the  untranfmuted  ratn-waiter,  by.  the  depofition  of  fo  much  ter 

reftrial  matter,  wcre  grawnlighter  in  fpecie  than  before,  or  iharp  in  taftc-, 

and  I  would,  alfo,  bc  fatisfied,  whether  infipid  liquors  may  noe  work  as 

menftrua  upon  ftones,  or  earthy  bodies  :  not  to  qudftioft,  whether  the  par- 

ticles  of  rainrwater  maynot,  by  their  mutual  attrition,  or  fome  othcraâioo 

Hpon  one  another,  .be  reduced  into  Ihapes  and  fizes  fit  to  cotnpofe  fuch  a 

menllnium,  as  the  liquor  was  not  before  •,  as  in  feveral  plants,  which  feem 

to  be  nourifhed  only  with  water,.  the  fap  is  endowed  with  a  Iharp  tafte, 

grcat  penetrancy  and  aâivity  of  parts.     (2.)  It  were  alfo  fit  to  know,  whe^ 

eher  the  glafs*body,  wherein  ail  the  difïillations  are  made,  lofes  of  its  weight, 

any  thing  near  fo  much  as  the  ohtained  powder  amounts  to,  overandabovc 

tthe  decreafe  of  weight,.  which  may  be  imputed  to  the  aâ-ion  of  the  heatup* 

an  the  fubftance  of  the  g^afs,  in  aSt  it  appear  by  another  gîafs,  kept  emp- 

ty  in  an  equal  heat,  and  for  the.  fàme  time,  that  the  glafs  lofes,  byfucb 

opérations  any  thing  confiderable.     And  it  were,  alfo,  noc  imperttnenc  to 

tjy,  whether  the  gravity  of  the  obtained  powder  be  the  famé  in  fpecie  with 

ihat  of  the  glaft,.  wherein  the  diftillations  wcre  made.  (3.)Icouldwiih,. 

likewife,  that  it  were  more,  dcmonftrably  (hewn,  ^hat  is,  on  ail  hands^ 

taken  for  gmnted,  thatdiftili'drain-water  is  aperfeâly  homogeneousbody: 

for  if  it  be  not,  many  fufpicions  might  be  fti^fted  about  its  tranfmutation 

inta  earth;   and  if  it   is,-  it  will  be  ^vasry  difficult  to  concei^,  how  a 

pecfeâjy  and  exquifitely  hotnogeneous  body  fliottld,   withoiit  any  addi» 

cibn,  or  My  feminal  or  plâftrc  prin<siple,  be  brought  to  afferd  a  large 

quontity  of  a;  txaXK^t  of  much  greater  Ipeciâc  gravity  than  idclf  ;  fuice  we 

fee,  that  no  aggregate,  w«  cân  mafce,  crf^  bodies,  ^uiponderant  in  fpecut 

wîÂ  wateri  by  vittue  of  their  conwfttion,  growsr  fpecifically  heairiet  àm  ir. 

(4J)  Hhving'hîid  th^J  caridfîty  to  rryi  whether  corFofïve  liquots  would  ope- 

rictt  upon  our  White  powder,  I  foa#id,  that  not  enly  good  oU  of  vkrid 

would  corrode^  ït,  but-  ftw>ng  and  dephlegwled  fpirit  offak  readily  worfcU 

Hport  partof  it  ;  and  tbaty  without  tfieafiîftance  of  heat,.  tho' not  wirhout 

hitfiûg,  and  ejKiting  nUnaeroXïs^  bubblcs:  yet,  when  I  feifercd  th»  mixtiirc 

tpL^fiftttay  a  vcry  greatf  propordon  of  «he  powder  remained:  ii>  tJte  te«r  part 

ef  tfee  liquisw,  as-  if  thfet  had  rathcr  frettedi>  than  difibivcd  it.     Nor  rwÎ 

Ottiky  that  fomciliittes> I  ha^e  estcited  fuch  anebwUîtion,.  by  pouring  thtùine 

liquors  upoft  tb<^'  earthy  parif  of  wood-ftfli«s,  feveral  «inoes  waAed  i»  boiiwg 

wtaser  :  m  whicll.  might  be  add<*f,  that  femecimes^  alfo,  I  hu/fc  dmg^ 

this  powder  ^ittf  beiJwefett^my  tectk    Baï  wfcsthcr  it  be  tFuJy  earth.  f 

ttoty  the  altération  ks^fogrcat,-  and»  eflfeéled  in  fo-  fimple  s  ^^ay»   ^^^  !î 

cannoc  but  afFord  us  a  confiderable  inftance^  of  wiiat  tlie'  va*i«d  («we^ 

ites  Mfiint«re  pki»  «My  j^erform*  iri  &  mattercoflfeffedty  fimifar.    ^M  ^^^^^ 

(çmnijjy  diftiJ'P*  fdM-mi^v  ftK«fàn«ot  be  aUowed  homogemeottSr  o»*  ^ 

i^ir^rft  wiïl  tMe^nHf  fttew,  how  Iktkr  we  are  bowid  tchMit^  ^^iti[ 

elkytwîifa,  airf*  é<*ters,  t€Ïl  t»,  wbctt  they  prctîend»,  mantfcUlyr  to-OT*» 

hsM^fi^m&ffÈiMi^  andelMieTifiai^bodîeS','  and  kom  dSMr  ir^^ 
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be  certain,  when  a  body  is  abfQlutely  irrdbKibfe  ihto  fpecificaMy  diffinacnt Ph y sici. 
fiibftances;  and,  confequently,  what  isthc  determinate  numberof  che  pcr-^  "t^'^f. 
feâly  fîmple  ingrédients  of  bodies.     !  will  not  now  mention,  nay  attempts: 
to  tranimute  pure  alkatizate  iàlt$  intoi  earth,.  becaule  I  do  not  jet  know». 
whether  the  triaU  wiU  anfwer  my  hopes  :   but  upoa  this  fiibjeû,  I  could 
add  ibmething  about  the  changes,  which  may  be  wrought  upon.hi^y  rcâî- 
fied  fpitit  of  wiiie»  whîicK  would,.  percbancc,.  niakeotherthings.of  dieJike 
kind  thought  moce.  fea£ble*    For,,  whensas  it  ia;  a  know^  tbing^  that  cl|is 
fpirituous  lîquor  bekig  kindled,.  yiiïïr  for  oughc  appears^  be  txt^lytumed 
into  Qjune;  yet  I  bave,  without  any  addition,^  obtained  fronLfiich  fpirk  of 
wmC)  a  confiderablei  c^Dantijy  of  iocooibiiftîble  phkgm..    And^  by  anothor 
way^  lbnieper$>n3»  workiiOg  by  my  diveâionsg,.  reduced  cqiifideiable  (pin- 
titi6$^  of  high-reâûfied  %îcii  q£  wine  into  a  liquor,  wbick  wasy  £bix the  moft 
part  phlegno  \  from  which  change,  ît  ièesns  dbdacibli^y  th^itthe  iame  portiqp 
of  mattcr,  which,.  by  beiog  kiodiLsd,.  wouM.bfi  ti^^oe^  aU  into  fire,  may^  by 
another  way  c^  manageoient,.  hp turned  into  wateri;  aadtliis,  without  the 
addition  of  any  thmg,.  andintithout  being  wrought  upon  by  any  vifibie  bodj^,, 
but  one  fb  extreinel}^  dry,  ^  duiy  prepaÎBec^  £dt  of  tartar  ;  and  that  itfelf  is 
jQOC  indif^eniabl^  n^oifary,  becaufe  I,  by  another  way,  oh£air>ed  this  phlegm,, 
wirhouc  eo^ploying  tbe  &It,.  or  any-  otber  viable  body  whatevor. 

lo.  Thèse  i^iOne  oicperiment  more,,  with  which  i  dcfign  to  concUide.  p^fm^/ir^v 
Take  of  gpp4  oiJ  of  vitriol»  suid  fpirk  of  wine,  that  will  bm«n  al)  awaysÂ^f  thediftil- 
cqpd  FaF^în,wcigbtk  piil.tfafiniit9ogeth6r  grad\ialè)r,  and  having  piàced  tlie^^'''?^'/{^ 
mÂtucein a bc^E-heiidQn gta&^igg,  with^along necfc,  and carcfùlly ik)pped^^>/)!'^'^^^ 
Û2  with  a  q^rk  wà  hard  wax,.  fet  t^  VeflÛ,  ia  à  modcrate  beat,  to  dîgdll  ^r 
a  conipete3t  ti^fie  \,  ilttn.pour  auc^  ^  xoxmxie.  into  a  call  glafe  ^ucupbite,.  te 
lFhK;hqs^r(^Uy|iMeLOii.iki»ead  and  a  receivw^  and,  wich  a  very  gentle  fire, 
abAi^â tb^ ^W.t ^ wîn^  whichipili ftrii)  a&end :  and  whi^  t^e  drops  be- 
gu>  tocQin^  om^V  ftnidiihi,  Ihitt  the  nsceîiser,  and  continue  (h^  dçitiJlation 
witUgreati^On^e»  idbàn  the.  aianer  boil;  no^  o^sep  ;  and  w^n  about  baM  t^t 
acld  \kQ(^  i^  cMP^  m(^r  change  the  isœeixev  once  more,,  and  ooptémie  d^ 
4iftîUatiQnk  inçf^e^Si^igthe^iire  iMiwa^dat^  Isuier  end,  liU  you  hâve  brougKt 
#vçr  aU  yon  qui:  aodi  wbat  œmaîn^  ii\  the  bo<a?oi»  cif  tbe  ajcupbi&&  mufi:  be 
f^  ia<o  A  gli^fs^  Vic^  f^Qç^nd  to  ke^^ 

Cl  «>  X«  ij^  p<odu£tiion  €i£  ffioft^  if  ool  aU  the  phenoiAeiia  éf  tbis  lexpi^^ 
ÛKBWt»;  V  W  Ml.  abiofiitfclf]^  necel&rps  ^^  ^  img  digeftkm  be  j^emifeidi 
iJu»'  tbÂMFpriiMMI  WfUliKceed  thé  botter  foc  ît.  <^.>  î  have^.  femetiHiés', 
mAde#3^'oiIofftipfa)]r^r.€âi^  inftead^oitef  vitriola'  andéic/ 

it  iiicx^^  in  ieYer^  pairtîcaiiiir^,.  y«c  I  afeenfrard»  ehofe  to^  eçnpl^y  ^^  èjf 
"vqO^iir  .iMJtb  bwufe  ith  m  ibme  poinQv  iwttev  anfwepVi  r  and^  beçaeffe  I 
vmld/netigîvQ.o^^i^ipfltoifi^  that  tl»  ad^ws,  iieiHtafter  to  be  mcfn-^ 
fii^^  99'pb<M)0(Mna  of  our  èomeriment,,  were  owi«g  te  the  cotimioA  fe^r 
jjf^x^  4i$i  /H>  w»]i  {mi^fiedâd^x^  tbe  aci^  &lt,.  ni^r^kh  that  ei]  abords. 
lâ-)  )^  J^M^VÎfe^  digefted  oï  of  vituiol  with  i^MW)iSi  wii^,  H^Oead  ef  %ii^ 
f^wiof^  ft^d,  bythiflipcai»w,  obtaiaedanoddipipit,andMAdw,  w^hj^c 
other  phenomena,  which,  in  wgaid.  wiqe  is  a  hquw  ol  a  lefs  ample  nature 

tlun. 
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Fôrms  and  ^alitUs. 

than  its  ipîrit,  areJefsfit  foriÀy  prefcnt  purpofc.  (4.)  Grcat  care  mufti» 
had  In  regulating  the  fire,  when  once  a  confiderable  part  of  the  acid 
fpîrit,  mentioned  in  the  proocfs,  is  corne  cver.  For,  if  the  fire  be  not  in- 
crcafed^  the  reft  will  fcarcc  afcend  :  and  if  it  be  increafeda  little  toc  much, 
the  matter  will  be  apt  to  iweli  in  the  cucurbite,  and  nin  ovcr  into  the  re^ 
ceiver. 

Nowthe  oilof  vitriol,  and.fpiritof^îne,  bcing  botfi  of  them  dïftîlledlî- 
quors,  dr^Lwn  from  fimple  and  familiar  fubftances,  and,  confequently,  vola- 
tile ;  one  would  expeâ:,  that  they  Ihould  be  brought  over  united,  as  f  haye 
trièd,  that  the  fpirit  ofwîne,.with  that  pf  nitre,  or  ofcommon  fait,  may  be-, 
jaridas  the  fpirits  of  différent  vegetables  are  ;  or,  at  leaft,  that  the  dîftiJIarion 
ftiouid  not.  much  alter  them  from  whatit  found  them,  after  they  hadbeen 
'Well  mixied  çogcther;  yet  they^xhibited  feveral  confiderable  and  furprizing 
phjenoracna-  For,  firCk^  whereas  fpirit  of  wine  has  no  great  fcent^  nor  a  good 
one,  and  .moderately  dephlegmed  oil  of  vitriol  is  inodorous  -,  £he  fpirit, 
which  .firfl:  comûes  over  from  their  mixture,  hath  afcent  not  only  very  difFc- 
rent  from  fpirit  of  wine,  but  fnom  ail  things  elfe,  that  ever  I  fmelt.    And 
.as  this  new  odour  feems  very  fragrant,  I  hâve  fometimes  had  it  fo  cx- 
çeeding  fubtile,  that  in  fpite  of  thex:are  which  was  taken  to  lute  the  glaffes 
exadtiy,  it  would  pbrfume  the  ncighbouring  parts  of  the  laboratory,  and 
jiot,  afterwards,  be  kept  in  by  a  clofe  cork,  covered  with  two<M"  three  feve- 
ral bladders,  but  would  fmell  ftrongly  at  fome  diftance  from  the  vial  that 
containM  it.  But,  2.  to.fliew  Jiaw  much  the  odours  of  bodies  dépend  upon 
their  textures  after  this  volatile  ipirit  is  come  over,  and  ias  been  followed 
by  an  add  one,  it  will  ufuallyj'towards  the  latter  end  of  the  diftillatîon,  bc 
fi^cceeded  by  a  liquor,  that  fraells  ftrongly  of  brimftonfc.-    3.  There  is  pro- 
duced  in  this  opération,  a  liquor,  that  will  not  mix  eith^  with  the  men- 
tioned fragrant,  or  with  the  fctid  fpirit,  but  rs  very  différent  from  botb; 
and  fç  very  pleafant,  fubtile,  and  aromatic,  that  it  recèdes  as  weil  from 
fpirit  of  wine,  as  oil  of  vitriol.    4.  When  the  diftillatioA  is  carried  on  far 
cnough?  you.will  find  at  the  bottom,  that  the. tWo  fpirits?  above-mérttioned, 
(for  oil  of  vitriol  is  rathera  faline  Ipirit,  than  an  oil)  haVe  produced  a  Wack 
fybftançe,  almoft  like  pitch  or  jet.    5.  And  this  fubftance,  tho*  produced  by 
two  bodies,  which  were  not  only  fluid,  but  diitilPd,  will  1>q  botb  cônfiftent 
apd.  britde. .  6.  Tho*  fpirit  of  Wine  he  reputed  tiie  nwft  inflarnmable,  and  oil 
of  vitriol  thi^  moft  corrofive  liquor  J^nown-)  yet  l^buld  rtot  fkidi  diattJrii 
biack  fubftance  would- cafily,  it  at  ail,  bc  broughc^ro  flaffite^  or  burn'i  nor 
that  it  had  any  difcernihlc  taftc,  tho'  both  the  liquors,  fromiwhofe  rtixrurc 
it  was  obtained,  arc  exceeding  ftrong and pahgent.     7.  Tho^bod^thefcli^ 
,quors  will  mix  with  common  water,  I  obferved,  ithac  this  pitcfaf  mâA  IWJ5W 
not  diffolve  therein  for  .very  maay  hours.  And,  taftly^  tbo'<theoil''ôfv!tfW| 
and  the  fpirit  of  wine,  were  botkof  them  dîftilPd  liquors,  and-^uê  of'th«n 
exceeding  volatile  and  ftigitive  -,  yet  the black mafs  prodijcedby  ttei?,^ 
fo  far  fixed,  that  I  could  not  make  it  rHe  by  acdnflderably  ttronya^dlaft* 
ing  fire,  that  would  hâve  raifed  a  much  more  fluggilh  body,  th^  A^  ^^^ 

vicft  of  thofe,  whîçh  concurrcd  to  produce  it,  •      ' 

Now, 
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New;  in  the(e  ei^perimeiko;  it  eannoc  well  be  pretiended,'  thât  viij  ibb-  Ph  vsict^J 
ftantial  fonns  are  thc  cauTes  of  the  effeds-^eciced  r  for,  befîdes  that  in  the  ^  ""i^  '^ 
bodics  employ'd  m  moib  of  the  cafés,  the  feminal  virtues,  if  thëy  had  any 
before»  may  bc  fuppoiëd  to  hâve  been  deftroy*d  by  the  fire  ;  they  wcre  fuch, 
as  thofe  I  argue  wtth,  w6uld  account  £ifiàtious,  being  arttfîcia]ly  prcxluced: 
by  dvyoïkal  opérations.     AekI  it  Ls>not  more  «lanîfeft,  that  in  the  produeéHoiï 
of  thtk  çfféâs,  tbere  happens  a  iocjal  modoii,r  and'  change  of  teitture,  by  ther 
opérations,  than  it  is  precarioûsy  chat  they  arethe  effeâs  o£  fuch  things^  as  th& 
fchools  Ëuicy  fubftantial  forms  to  be.'   And»  fince  it  is  in  thefe  experiments,. 
by  the  additi^it  of  ibme  new  partides  of  matter^  or  the  recefs  or  expulfion 
of  fomc  pre-extfteat  ones  5  otv  i  whàck  is  thc  moft  fréquent  way,  by  thc 
tranfpofition  of  the  minufie  sparts  ;.  yet,  without  exduding  thé  other  two  t 
that  I  haye  been  aUe  to  produce,  by  art,  a  nnmber  of  1  fuch.  confiderable 
change  of  qualities,.  as  are  not  ordinarîly  prefénted  us  by  nature,  irhere  fhe 
is  prefumed  to  work  by  the,  belp  of  fubirantial  forins  ;;  it  is,.  iiirety,.  proba* 
bie,  that  the  Hune  univerfal  and  fertile  principlës,  motion,  bulky.  fliape,.and 
texture,  of  the  mimite  paitsiof  matter,  may,  under  the  conduâ  of  nature,, 
iuffiœ,^  likewife,  to  produce  tfaofe  othercgialitie&ofnatural  bodies,.  of  which. 
we  hâve  givea  no  pakicular  inftances..  ' 

S  E  C  T.    VIII. 

THE  «erm  qualîty,  is  very  ambiguousy.  and  has  been  applied  to  fome^^««^^'  «^ 
thing»,  which  ought  rather  to  hâve  been  kx)k*dupon  as  ftates  of  n^^t-^'^^^/j^ 
tCTf^  .or  comj^exions  of  particuiar  qualities^  a&  animal,,  health»  beauty,.£5fi:.^^^''^ 
There  are,  alfo,  other  atiributes,  as  Aze,.  fhape^  motion,  and  refl:,  ufually 
reckon'd  among  qualities,.  which  may  more  conveniently  be  efteem'd  thc 
primary  modes  of  the  parts,  of  matter  ;;  fînce  from  thefe  funple  attnbutes,. 
ail  thc  qualities  are  derived% 

One  of  the  moce  leceived  divifions  of  phylîcal  aualides,.  is  into  manifeft 
and  occult.  We  diilribute  the  former  into-firft,  Kcond,.  andthird;  to  thc 
two  laft  of  which,.  we  may  refer  lèverai  qualities  not  treated  of  by  Ichool- 
writersof  phyficalfyftemsr  and  thefe,  for  diftindion  fake,  might,  fomeof 
chem,  be  Âyled  the  chymical  qpalities  of  things  %  becaufe  Ariftotîe  and  the 
Ichool-men,  being  unacquainted  with.  them,  they  hâve  been  principally  in-, 
troduced  by  means  of  chymical  opérations  aiid  experiments  :  fuch  are  fu- 
migation» amalgamation,,  cupellation,.  volatilisation,  précipitation,  &r.  by 
which  opérations,  among  other  means,  corporeal  things  corne  to  appear 
volatile  or  fixedy  foluble  or  infoluble  in  fome  menftrua,  amalgamable  or 
unamalgamable,  &fr.  which.  as  well  deferve  the  name  of  qualities^  as  feveraL 
other  attributes,  to  which  it  is  allowM..  And  to  thefe  chymical  qualities, 
fome  otliers  might  bç  added„  which,.  becaufe  of  the  ufe  that  phyficians  prin- 
cîpally  nudee  ot  thep,.  may  be  caJi'd  médical  r  whereby  fome  fubftances  re- 
cetv'd  into  the  human  body,.  are  refolving,  difcufling,  fuppurating,  abfter- 
fivc,  (âc.  For  tho*  fome  facultiesof  medkines,  as  thofe  of  heating,  cooling,. 
drying,  attcnuapng^  pui'gîng?  &^«  noa;  he  conveniently  referr'd  to  the  firft>, 
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<OGéiilt-;-AAd  th6' thbfe chedical  qaalîties>arc  treatod  of  fajr^pkyfidans;  yet 
as  feVeriû  «f  %hëm  ougho  Aotitol^e  referr^d  to  tbeiqludici»  Whereoo  chey  «« 
eften'aTçribed  i  fp  the^htBidlibgof^fabm,  cliay be^ldok'drtipoii^as&deâfera- 
ttim,  iand  wbU  dèleivffS'à^iû^n&ii^e^'ffn  natQml^hildf<^^ 

iinay  ^(fibljr^riïo  in  ouf  «dbârine  ioltquaticjes*  Tir  Afft^if  chèfâ,  pt^occdi 
ftom  the  opin tbn  <of  <vQ^n  arid  ^ittiftitdiîm  f  hiiofophenft,  •  thât  dhmrflcy  tf 
quEdkiestnnft  nieeâsAowtfrcma  ^fubftîtotialffoiitrnr;  "eithei-^  ^becraf^ir is pirti^ 
theirnatui^  tti'be  the.^iiiçîpltt'of  tproputie^  ^«nd  -pB^uliar  ^erations  m 
the  bodies  thoy  infoi^mi;  \or  dfe,  becaufe/fea^cral  «tf^ihâl^  (are  i^(|h  «  no 
jnixtiu^  àf>thcidmrie]te^  iHpdbbrof  prodttd 

Weliave,  alrcddjy  in'dxatnîmi>gfubftantial'tÔTmv^6'^9^ 
t!Wb*riipix>fitk>n8'viy^ortb7^^^  it,  ttitffefot^,  4[$li)y  téimii», 

that -w^  ciÉamine,  âlfo,  the^fedond  fi^>pdrit|ba.-,  «to^^ 
fhac,  tks- Ao  tiare  .miiettire  «f  ihrèlemèiits,  fo'4i^  ig|»i»ndy^^vhiii*»^W«»/i  b 
fiiffieicnt><Jo*accoaot'for*ftiv»alquaditK»,  which  iic  tâumcwttes. 

^h^aÈ9rthi9idiffiati^r^tcidesât'fbr:g!raruec^  thatth^fêcârit  four>dttm€At$9>fFdm 
i^hofe  varions  mixtures,  ail  ocher  fubluittU^y  i>Ddîesiltr4f<(<;'  «(riYénce,  th^j 
are  only  folicitous  to  prove,  that  particular  qualicies  cannot  flow  from  thcir 
mixture  ;  I  am  not  concerna  in  their  whcJe  difo6urfe,  becaufe  I  admit  not  thc 
hypothefîs  of  thc  four  éléments  :  yet  I  may  obfcrve  from  hence,  that  by  thc 
conftffion  of  fech'ttKkicm  ^PerifëUfks^  M  tp^  this^^Ugâmefft,  thefc,  anif 
V)thcr  'Arifhtelims^  ^ére  mâWceh,  -^ho  ybriWi  ttx  llfc  'mikttirôs^f  thé  de- 
^mfertts,  effeéts,  'for  'whlch  th^femaintaîn  ttem':t»  be .intiWBticnt.  4*ill, 
httwcvcr,  corifider  thedifficuky  -itiilf,  not  ortly^às-ir-ïmy-be^prdpo^d'by 
PeripitteÉicsj  but  by  chymifts;  vho,  tho' fôttie'of  th«m<ionôtdilol!iri)>ft^ 
four  déments,  yet  agrée,  'with  ttic  fthools,  that  thércîsa  det^rtn»àteî«tttti- 
ber  of  ingrédients  of  compounded  bodies,  from  whofe  miamire  tod  prtiÇDr- 
tîon  many  qùalîtics  miiftbê  dèffW  ;  thofe  that  cannot,  *being  rtfel^to 
fldw'  from  a  '  higlier,{)rincîple,^taîther  ir be  a' fubftantial-  fortn,'  or  fomérhwg 
fôr-whîch  chymifts  faà^e  fevîèral  ïfârttes,  tho',  I  doubt,  no  ièttted  idea. 

•But,  •  firft,  i  readily  aêkn<)\efedgc,  that  in  fo^e-  rtfpefts,  arri  in  fewc 
tafcs,  ^his  graiid  Atppôfition^may  be  well-grôunded  ;  but  then,  Ilooktfpon 
k,  rather as aipartbf  the cwpufcttlar doârine,  tteui  anobj^ioo^^i^iî: 
for  whcn  there  happens^a  ftrift  connexion  betwixt  the  modifidâtfeMi^f  i«at- 
ter,  v^hîchâsrrttjuifitet0«thiWoorie'phefiomcnoni  aftd  that  from  whichwo- 
thcrwiUneccffiiTily  foHôw  ;  ^t  !«àch,  thàt  he,  who;  by  a  ehangeof  tatrore, 

S'ves'àiportl\m'0^mâatef^tl^e^femler■mbdifioat4on,  likewife  qaaSfi» i|»  ^ 
e-fame  change, 'toeadrftMtthe  pkenomèhoin  agrecablc  tbefeto;  tho' onc 
wotïHnotjiîjperhaps, 'fisrfiîdô  ditm  tohàre  any  fuch  dépendance  opon  obc 
anôther.  Thtis,  fer  ihfta«ce,  'OjrMgî  fpîrk  ôf  diftilM  vMiegftr,^by  virtuc  or 
ksbeiï%un'âcid-f^irk,  JJiàth  the  fadtity  to  eurn  ï^ruptôf  violets  red;  ^^ 
if  by  makiïig  wirh*  this  fpirît,  a  -Itimg  fotetion^  of  coral,  -youdélh^oy^ 
addkyt)fi*e'<pïrk^of¥iftegatî  tMs>!k|CK>r,  as>it  has-qdte  'a^*^*^^^* 
ib»ith9tilliave<iki6ifcerttpèfâi^   lHai)M9nii^ly,*«9^*itflàe^rrrt^ 
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For'opon  atrîtl,  î  purpaTdy  madc  to  îlltiftrate  thîs  mattçr,  ï  fountî,  that  Pi;  y^j.^j^, 
thc  foluiîon,  juft  mentîonf <3,  and  fomc  othcrs,  made  witU  fpirit  of  vinegar, 
wodd  prefenrty,  lîkeandkaiineorimnpusfalt,  turn  fy rup  of  vidlets  from 
ÎC5  native  Mue,  to  a  levely  orccn.  And  profccutîng  the  experimenr,  it  ap- 
pcai'd,  diat  ipîrit  of  fait,  dcpihlegmcd  fey  a  fit  concrète,  tjio*  the  folution 
wcTC  Tehcmcnt  ftrong,  luid  yct  thc  famé  effcd  on  fyrup  of  violets.  J^ow; 
diîngs  tnay  aoqiiire^  by  mi3ct\jrc,  vcry  différent  qnalities  from  thôfe  of  any  6î 
die  ingrédients.  Thwsfu^r  of  fead  is  extrcmejy  f?Breet,  tho*  the  miaiotn 
and  tfee  4pirit  of  yin^ar,  of  whîch  it  îs  made,  oe,  the  one  infipid,  and 
thc  other  four.  And,  tho*  ncîther  Jyia  re^Sy  nor  crude  çopper,  hâve  any 
thing  in  them  cf  Wuç  ;  yct  thc  fpkition  of  thU  meçal  in  that  Jiquqr  is  ctf  a 
dccp  bhic:  and,  foonetimcs  1  haye  had  the  fohition  of  crude  mercury.in 
gocd  Aqua  frriisy  of  a  rîch  grecn  ;  tho*  k  would  «ot  long  continue.  Sp 
that  thcy  arc  much  mîftaken  ^ho  imagine,  eîthcr  that  no  manifdl:  cjualitics 
can  bc  ^ rpduced  -by  mixture,  exçcpt  thofe  that  refide  in  the  elçmënt^,  qr 
refoltimmedîatdyirom  thc  combinations  of  thc  four  firft  qualitics.  'For  it 
is  manifef^  that  nature  and  art  muft  continually  make  mixtures  of  bodies, 
botfa  afrcady  compoundcd;  as  when  àlhcs  and  îand  compdfe  the  common 
coarfe  ^afs  ;  or  when  nature  combines  fuliphur  vith  unripe  vitçidl,  and, 
perfaaps,  other  lubftances,  în  a  marcafîtc  ;  and,  alfo,  of  bodies  aiready  re- 
compoonded  ;  as  native  vitriol  is-made  in  the  bowels  of  the  earth  of  an 
.aqueoos  iiquor  inipregnatcd  with  an  acîd  fait,  andof  a  cupreous  or  fcirugi- 
jioQs  minerai,  ftriâly  unitcd  both  to  a  combuftible  fulphureous  fubitance, 
and  to  anothcr  body  of  a  more  fixcd  and  tcrreftrial  nature.  And  thus  ar- 
tificers  may  cafily  produce  fine  ncw  colours,  by  ikiffully  miifing  in  the 
flame,  two  pièces  of  amel  of  colours  more  fimple  than  dut  which  refults 
from  thcir  coUiquation.  And  thîs  way  of  combiniqg  bodies,  not  fimple  or 
demcntary,  will  be  acknowledged  more  cxtenfive  in  thc  produftion  of  va- 
nous  qualities,  and  phenomena  of  nature,  from  confidcring  how  much  the 
variation  of  the  proportion  of  the  ingrédients  in  a  mixed  Sxly,  may  altcr 
the  qualities  and  opérations  of  it  -,  and  that  this  proportion  may  be  varied, 
almoft  in  infinitum. 

I  ncxt  obferve,  that  it  îs  an  ill-^ounded  hypothefis  to  fuppofe,  th^  ncw 
qualities  cannot  be  introduced  into  a  mixed  body,  or  thofe  that  it  had  be- 
fore  be  dcfttoy*d,  unlefs  by  adding  or  taking  away  a  fenfibJe  portion  of  fomc 
one  or  more  of  the  Arijiotelian  cléments,  or  chymiçal  principles.  For  there 
inay  be  many  changes,  as  to  quality,  produced  in  a  body,  without  yifibly 
adding  or  taking  away  any  ingrédient,  barely  by  altcring  thc  texture,  or  the 
motion  of  the  minute  parts  it  confifts  of.  WJien  water,  hcrmctically  feaPd 
iip  in  a  glals,  is,  by  the  cold,  €umM  înto  ice,  and  thereby  both  lofeth  its 
former  fluidity  and  tranfparcncy,  and  acquircs  firmnefs,  brittlenefs,  anii 
opacity,  which  qualities  leavc  it  again  upon  a  thaw;  I  demand,  whatclc* 
ment,  or  hypoftatical  principle  can  be  fhewn  to  get  into  or  out  of  this  feal'd 
glafs,  and  by  its  intrufion  and  recefs,  produce  thde  sdtcrations  in  the  ia- 
cludcd  body  ?  So  in  that  fixcd  métal  filver,  what  fcnfible  accc0ion  or  de- 
xreafe  oan  be  proved  tô  be  made,  as  to  ingrédients^  when,  by  bare  hahi- 
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Physicsî  mering,  ît  acquires  a  brittlencfs,  which,,  by  heating  in  the  fire,  whcrein  it 
fenfibly  lofes  nothing,  it  ma  y  prcfcndy  bc  madc  to  exchange  for  \xsi  former 
thalleablenefs  :  and  the  famé  expérimenta  alfo,  ihews,  that  the  invifible  a- 
gitation  of  the  parts  may  alone  fufiice  to  give  a  body,  at  leaft  for  a  while, 
new  quàlities  ;  fîhce  a  thick  pièce  of  lilvcr  brifkly  hammer^d,  will  quickly 
acquire  a  confiderable  degree  of  heat,  whereby  it  will  bc  enabled  to  mdt 
fome  bodies,  to  dry  others,  and  to  exhibit  various  phénomeoa,  that  it  could 
not,  produce  when  cold.  I  might  add,  that  ipirit  of  nitre,  tho'  when  in- 
cluded  in  a  wcU-ftopp'd  yial,  in  the  form  of  a  liquor,it  appears  tranfparent, 
and  without  rednefs,  will  yet  fiU  the  upper  part  of  the  vial  with  rcd  fumes, 
if  the  warm  fun-beams,  or.  any  fit  ^heat,  put  the  nitrous  fpirits  into  a  briiker 
motion  than  they  had  whilil  în  die  form  of  a  liquor.  I  might,  alfo,  demand 
what  new  clément,  or  principle,  is  added  to  a  needle,  when  the  bare  ap- 
proachof  a  vigorous  loadrilone,  endows  it  with  thofe  admirable  (jualitiesof 
refpeâing  the  pôles,  and  drawing  other  needles  to  it  ;  and  what  ingrédient 
the  fteel  lofes,  when  by  a  contrary  motion  of  the  loaid-flone,  it  is,  in  a 
minute,  deprived  pf  its  magnetifm. 

In  the  third  place,  it  miift  be  remember*d,  as  we  formerly  obfcrvcd,  that 
when  we  confider  how  numerous  and  various  phenomena  may  be  exhibited 
by  mixed  bodies,  we  arc  not  precifely  to  look  upon  them  as  portions  of 
matter  of  a  deterniinate  nature  or  texture,  but  as  they  are  parts  of  pur  fyf- 
tem,  and,  confequently,  placed  among  other  bodies.  For  being  hereby 
fitted  to  receive  impreffions  from  fome  of  thofe  bodies^  and  to  mal^e  im- 
preflîons  upon  others,  they  will,  upon  this  account,  be  render'd  capable  of 
producing,  either  as  principal  or  auxiliary  caufes,  a  much  greater  nuinber 
and  varîety  of  phenomena,  than  they  could,  if  each  of  them  wcre  placed  in 
:a  médium,  that  no  way  contributed  to,  or  hinder'd  its  opérations. 

In  the  laft  place,  I  affert,  that  the  four  Peripatetic  éléments,  and  the  threc 
chymîcal  prinçiples,  being  unablc  to  give  a  tolerable  account  of  the  pheno- 
mena of  nature,  we  muft  feek  for  fome  more  univerfal  prinçiples  ;  and,  dut 
thofe  of  the  corpufcular  philofophy,  hâve  a  great  adVantage  in  being  far 
more  fertile  and  comprehenfive  than  they.  *  Such  phenomena,  as  the  con- 
fiant and  determinate  (hape  .and  figure  of  the  mountains  in  the  moon;  the 
flrange  génération  and  perifhing  of  the  fpots  of  the  fun,  ^c.  cannot  be 
afcribed  to  the  four  éléments,  or  their  mixtures  ;  nor  to  thofe  of  the  rhree 
chymical  prinçiples,  which  are  allowed  to  be  confin*d  to  the  fublunary  ré- 
gion. And  there  are  very  many  phenomena  în  nature,  feveral  whereof, 
neither  the  PeripatetiCy  nor  the  chymical  doftrine  about  the  éléments,  or  die 
ingrédients  of  bodies,  will  enable  us  to  folve  ;  as  the  eclipfes  of  the  fun,  the 
moon,  and  the  fatellites  of  Jupiter  ;  the  proportion  of  the  accélération  of 
defcent  obfervable  în  heâvy  bodies  j  the  ebbing  and  flowing  of  the  fsa  » 
with  a  great  number  of  magnetical,  mufical,  ftatical,  dioptrical,  çatoptrical, 
and  other  forts  of  phenomena. 

Havîng  thm  Ihewn,  that  the  vulgar  dodrine,  about  the  ingrédients  ot 
bodies,  falls  very  Ihort  of  folving  feveral  kinds  of  naturels  phenomena,  ij 
will  follow,  in  gênerai,  that  it  is  fit  to  look  out  for  fome  morê  pregnantanJ 
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univcrfal  pfîncîples  ;  and  that  in  particular  thofc  of  the  corpufcular  hypo-  Ph  Ysrcs. 
thefis  are  préférable  to  the  vulgar,  wîll  appear  hcrcafter.     And,  indecd,  it  ^ 
wcrc  ftrange, .  if  tiie  cbnfideratiori  of  the  various.  motions  and  textures  of  bo- 
dics,  ihould  not -fcrvc  taâccbuntibr  farniore  appearançes,  than  the  bare. 
knowledgé  df  the  n^nibër  of  their  qùiefcent  ingrédients:  for  as  local  mo- 
tion is  that  which  enables  riâtùral  bodies.  to  aô  upon  one  another  ;  fo  the 
textures  of  bodies  arc  the  principal  things,  that  both.modify  the  motion  <jf 
agents,  anddiverfify  thcir  eflFeâis,  according  to  the  yatipu*  natures  of  the. 
patient.  -  <    ..  ;.;.  ;• 

:  I-  corne  now  to  coîifider  the  fécond,,  aod,  indeed,  tUe  greateft  difficulfy 
objeôed  agsdnft  our  dôftrine  of  the  origin  pf  qualities.  *Tis  incredible, 
fome  will  fay,  that  fo  great  a  variety  of  quaiities,  as,  we.adtually  find  in  na- 
tural  bodies,  fhould  fpring  from  principles  fo  few  in  nùmber  as  two;  and 
thofe  ib  fimple  as  matter  and  local  motion  ;  whcreof  the  latter  is  but  one  bf 
.  the  fix  kinds  of  motioii  rèckon'd  up  by  Ariftotle  and  his  fpllowers,  who  call 
k  lation  ;  and  the  former  being  ail  of  one  uniform  nature,  is,  accprdinsto 
us,  j  diverfify*d  only  by  the  efFcéks  of  local  motion.  To  folve  this  difficiUty, 
I  (hall  fliew,  firft,  that  the  other  univcrfal  afFeétions  of  matter,  are  mani- 
ft^j  dedgcible  from  local  naotion.;  and  next,  thatthefe  principles  being 
varioufly  ailbciatéd,  are  fo  fruitful,  that  a  vaft  number  of  quaiities,  and 
.other  phenomena  bf  nature,  may  refult  from  them. 

Now,  fuppofing,  what  is  évident,  (i.)  that  the  local  motion  belonging 
to  fome  parts  of  the  univcrfal  matter,  does  not  ail  tend  the  famé  way,  but 
has  varions  déterminations  in  the  fcveral  parts  of  this  matter  ;  it  will  fol- 
low,  that  by  local  motion  thus  circumftanced,  ip^tter  muft  be  divided  into 
diftinâ  parts,  eachof  which  being  finitc,  muil  neceûarily  hâve,  (2.)  fome 
bulk  or  fize  ;  and,  (3.)  fome  determinate  fhape  or  other. 

And  iince  ail  the  parts  of  univcrfal  matter  are  not  always  in  motion, 
fome  of  them  being  arrefted  by  thcir  mutual  implication,  or,  having  com- 
municatedall  that  they  had  to  other  bodies  -,  the  confequence  is,  that  fome 
of  the  portions  of  the  common  matter  will  be,  (4.)  in  a  ftate  of  rcft.  And 
thefc  are  themoft  prinriary  and  fimple  affeâions  of  matter. 

Alt,  becaufc  therc  arc  fome  others  that  flpw  naturally  from  thefe  ;  and 
are,  tho' not  altogethcr.  univcrfal,  y  et  yery  gênerai  and  prcgnant;  I  fliall 
iubjoin  the  moft  fertile  ptûnciplcs  of  the  quaiities  of  bodies,  and  other 
phenomena  ofnaturc^      . 

Fartfacr.  then,  not  only  the  greater.  fragments  of  matter,  but  the  ïcfs, 
which  we,'therefore^  call  corpufcles,  or  particles,  hâve  certain  local  ifc-  / 
ipeâs  to^other  iiodics,  and  to  thofc  fituations,  which  we  denominate  from 
the  horizon  ;  fo,  that  eâch  of  thefe  minute  fn^ments  may  hâve,  ('^.)  a 
particular  pofture  or  p«>fition^  a$.ereâ,  inclining,  &r.  and,  with  reg;ird 
to  us  wha  bchold  them,  (6.)  a  certain  prder,  upon  account  whereof  wc 
fay,  one  is  bcfore  or  behitid  another  :  and,  (7.)  many  of  thefe  frag- 
ments being  aifociated  into  one  moâ,  hâve  a  certain  manner  of  exifting 
togethcr,  which  we  call  textui:e^  or  by  amore  çomprehenfivc  word,  modi- 
j6cation.    (8.)  And  bccaufe  there  are  vcry  fcw  bodies»  whofc  conftitucnt 
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Physics.  parts  can,  byreafon  ofthe  îrregularity,  (M*  dîfib'eœe  of  tbétî  fi^^  and' 
for  other  reafons,  touch  one  another  every  where  fo  excpiîficely  as  n> 
leave  no  intervais  between  tkem  ^  almoft  ail  con£ftent  bodfes^  andthafeftiid 
ones,  that  are  made  up  of  grofler  pants^  wiU  bave  pores.  But  (q)  verj^ 
raany  bodies  havingparticles,  which,  by  their  fnoallneis,  or  dieir  bote  adhe^ 
rence  to  the  bi^er,  or  moM  ftable  parcs  of  the  bodies  they  bebng  to,. 
are  more  eafily  agitated,  and  feparated  irom  the  reft,  by  hnt,  and  odier 
agents;  there  will  be  great numbers  of  bodies  wkich  omît  thofe  fiibtilc 
émanations,  that  are  commonly  cailléd  efftuvia.  And  as  thofe  coo- 
Ventions  ofthe  Ample  corpufcks,  that  are  fo  fkted  to  adhm  tx>,  orbe 
complicated  with  one  anotber,  conftitute  fuch  durable  duftecs  of  putîdes, 
as  we  may  cal]  the  primary  concrétions,  or  éléments  of  thingsc  fe  (lo) 
thefè  thenifelyes  may  be  mixed  with  one  another,  and  conftitute  compoond 
bodies  ;  and  even  àiefe  refulting  bodies  tnay,  by  being  naîzfd  vithotha 
compounds,.  prove  the  i^^edients-  of  re-com'pounded  bodifis  ;  and  fbafibid 
a  way,  whcreby  nature  Arrhes  nnatter,  which  we  mayrcaJI  mixture,  oc  com» 
pofîtion  ;  not  that  the  name  is  hère  jR>  pvoper,  as*whcn  applied  ta  ihepn' 
mary- concrétions  of  corpufcles^  ;  but  becaufe  tt  belongstorâ  laultkiikof 
aflbciatibns,  and  fèe^s  to  diffisr  from  texture  ;  wheseto^  perhapc,  ii  ii  sedoK 
oibte,  in  t4iis,  that  always  in  mixtures,,  but  not  in>  texturçsy  diooe  is  reqoîrei 
a  heterogeneity  of  the  component  parts.  And  ef«ry  diftinâ^poftioo  of 
matter,  whethepit-  bea  corpuHrle^  a  primary  concretioiH  or  a  body-of  thefiril^ 
or  of  any  other  ordet^  of  nr^ixt  bodies,  is^  ta  be  confideifd,  noc  as  if  it  vese 
pkced-/»  vacuo^  nor  as  if  it  had  relation  only'tothe  ne^hbouringbodie; 
but  as  being  pl&ced  in  the  uhivei^e,  conftituted  as  it  isv  amongft  an  ionume* 
rable  company  of  other  bodies  rwhercof  lbme>are^near  it,  and  Qthera  vcryrc- 
mote  ;  fon)e  are  ^eàt,  and  Ibme  imalt:;  lbmepart%cul2U-„  andfemcgencnl  a- 
gents-,  andaltof  them  gpvern*d  aswell  (m)  by  the  unifverfal  Ikbricof  things, 
as  by  the  laws  of  motion,  eûnbliflied  bythe  authop  of  nature,  in  die  worli 
And  baying  thus  enumerated  eleven  ¥6jry-  generi^'  afFcdionsof  matter, 
whicb,  with  itfelf,  makcuptwc4veprîncîplôs-ofvawation  in-bodics  ;  Imay, 
in  behalf  of  the  corpufclar  phi4ofophy^  ^PP^y  to^the  oi^^  of  qualitics,  a 
çomparifon  of  the  old  atomiïte^  ufeà  bj- LucrHius^  and'  others^to  illoftratc 
the  produftion.  of  an  infinité  number  of  bodies^  fi^nvfoch  fthiple  ftagm^ic 
of  matter,  as  they  thought  their  atoms-to^b^.  ïf^r,  Ifece  of  the  24  Ictw* 
ofthe  alphabet,  aflbciated  feveral  ways,.  ail  the  words»  of  the  fevwal  »^' 
guages  ofthe  worid  nîay  be^  nwde  ;  fo,  fey-thefft  naturalifls,  byvarîoufly 
conneôing  particular  numb««of  atoms»  of  particulai^  ftiupes^  fia^*  ^ 
motions,^  into  maflcs,  an  innun^erablè  multitude  oi:  différent  bodifcsnwy 
ïje  foiroed:  YTherefore,  if  to  the  four  affWbionsof  mattor,  wbichtcalltbc 
moft  primary,  and  fîmple,  we  add  the  ftven  other  iipys^  whewby  "^  ^Y 
be  alfer'd  ;.  we  (hall  hâve  ekven-principlfcs-  ib  fruitfal,  that^  from  thcirva^ 
riousaffociationa,  may^ refuk-a mutlvvaft w  multâcude^of  phénoménal  and 
among  thcm  ofqualitiesv  than  one  who-  dôes  not  oonfidtr  the  thing  ^' 
tçfttivçly  would  imagine-.  '  Pôr^  foppofifhg  otop  pri«K»pl^s*.wcwha^^^ 
maitylcttcrs  of  theiSphabet^.  tlut*could'onl]^b#  pur  together*  iii  difeen^ 


Digitized  by 


Google 


^»rms  anâ  S(uàlittes.  2ff 

nffinbert,  and  in  TarkHi»  orders  ;  the  combinations,  and  other  afibcîatîonsPHYsics. 
rhat  mighf  be  niade  theFcof,  is  far  more  numerous,  than  a  man  who  knows  ^ 
Doe  hem  ta  cooipute  them,  coold  eafrlj  crédit,  whcn  told. 

Bucferther,  each  of  diefe  procKicers  of  phénomêna,  admits  of  afcarcc 
cvedible  Tariety  :    for^  not  to  defcend  Ib  tow  as  înfenfible  corpufcles,    many 
dioafinds  ef  which  may  be  reqmfite  to  conilitute  a  grain  oi  muftard-fecd  y 
whac  an  innumerable  company  of  différent  magnitudes  may  we  conceive;  be- 
tween  the  buUc  of  a  mite,  and  that  of  a  nK>untain,  or  the  body  of  the  fun  l 

And  fo,  tho*  figure  be  one  of  the  moft  fimplc  modes  of  matter  ;  yet  it  is 
capable  rffo  great  a  muttititde  of  différences,  that  it  is  of  them,  and  thcir 
piopertifcs,  thait £utKdj  ApoUcnins^Arebimedes^  Tbeodêjfus^  CtaviusjZXiàhttr 
V9fhtnt  bavé  demd^brated  fo  many  propofîtions*  And  yet,  ail  the  régulât  ' 
%ures  are  nothing  to  fuch  irregular  fhapes  as  may  be  met  wîth  in  na- 
ture; moft  of  w^hich  hâve  no  particular  appe&ations,  thçrr  mukîtude  and 
variety  lbaifm%  fcept  me»  eren  mmt  entmieratinsr  tftcm. 

l-mdif  add,  that  thcfe  rairiettes  of  figure  znà  ftapr,  aMb  fcrve  to  modîfy  ' 
the  mocioft,  and  other  affeâions^  of  the  cûrpufelec  cndow^J  wîth  them  ;  -and 
of  the  compound  body  wllereof  k  makoi^-a  {leut  :  and  that  the  Ifiapé  and^ 
Ifcc  ôf  bodies^  whcthcr  fmalJ  or  great,  may  exccedingly  diverfify  their  na- 
ture, aoé  opération,  is  vcry  manifeft,  by  conftdermg  how  many  dil^- 
pcift  ferts  of  tools-,  and  inftruments^  aftnoft  eadi  of  them  fit  for  many  diC' 
itrent  opérations  and  ufes,  finiths,  and  other  mechanica,  hâve  form*douf 
cf  pkos  rf  iron,,only  by  mafctng  them  of  diflferent  fizoj  and  ftapcsv 

Tha$y.likewHe  motion, .  which  fcems;  fo  ftnple  a  principlè^  ef^ecîaÛy  in 
fimple  bodtesi  may,  etrcn  in  tholê,  be  very  mocn  dSverfify*d  :  for  it  may  be 
uiore  orfeft  fi^ift,  and  that  m  almoft  infinité  dfegrees;   it  may  be  fîmple  oc 
uncompounded,  unifbnn  or  irrcguiary  and*  the  greaitcr  cderiÉy  may  précéda 
•r  ibflow  ;  the  body^  may  move  in  a  ftreightKne,  or  iii  a  circie,   an  ellipfls^^ 
lypcrbofâ,  parabolà,-  àc^    The  motion  of  a  body.  may  be.  alfo  yarîed;  ag-  - 
oording:eo  tne  fttuation,  or  nature  of  the  matter  it  hits  againfl:,'  as  that  ia> 
«apftble^  of  rcflbfting  orrefraAing  it,  or  both  ;  and.  thrs  after  feveral  man-» 
nca:     It.may  hâve  an  undulating,  motion,  and  that  with  fmaller  or  greater 
wa?es  ;  or  it  may  hâve  a  rptatîon  ahour  its  own  axis,  or  botb  a»  progreffive  * 
motioin-and  a  rotation  ;    and  the  one  eicher  equal'  to  the  other,  or  fwirter 
llïanît,inaîmoftinfiniteproporticns:.  As  to  the  determinatioaof  motion,  tftô 
body  may^moTC  dîreéMyupwardfe-,  or  dbwnwardk,  declîning  or  Hôrizontally^ 
«aft,  wcff-,  feff.accopdingtb the  fituationof the impelling body.  And'befides^ 
tfccfr,  and  other  modiftettions  <if:  tfte  motion  of  a  fimplb  corpufcle,.  or  body, . 
whofè  phenomena,,  or  effcfts,  wilV  be  alfo  dSverfify'd  by  its  bulk  and  figure  j 
thcre  will  happçn  a  new^  and  great  variety  of  phenomerta,  when  feveral 
corpufclcs,   tho^  primogçneal',  and*  much  morfe  if  they    be  compounded^ 
moveat.  once,    fô  tHar  the.  motion  is.  confida'd  in  feveral  bodies  :  for  thcre  - 
wîllarift  n«w  divcrfifîcations,  front  tfae  greater  or  left  number  of  tKe  mov- 
ing  corpufcles';  from  rfidr  foUbwing^one  anothercloft  or  at  a  diftanoej 
ftron  the  ordër  whcrein  they  foUoweadt  oriier  ;,  from  the  uniformity  of 
thcir  nmcion,  or  the  confiifioff  of  in  from  ttte  cquallty.of  irteqii^ity  of  ' 

their 


Digitized  by 


Google 


Fcrms  i^nd  l^aliûesC. 

their  bulk,  and  the  fimilitude  or  difllmilitude  of  theif  figures  -,  frem  the 
narrownefs  or  widenefs,  £s?r.  of  the  channel  or  paflage  in  which  they  move  v 
with  the  thicknefs,  thinnefs,  pores  and  the  conditions  of  the  médium 
thro*  which  they  move  ;  from  the  equal  or  unequal  celerity  of  their  mo- 
tion, and  force  of  their  impulfe  :  and  the  effedls  qif  ail  thefe  are  variable^ 
by  the  différent  fituation  and  flruôure  of  the  organs,  or  other  bodies,,  on 
which  thefe  corpufcles  ftrike. 

And  fince  local  motion  is,  next  to  the  author  of  nature,  the  principal 
agent  in  the  produftion  of  her  phenomena,  thefe  diverfities,  in  the  motion  of 
hodies,  muft  neceflfarily  produce  a  flrange  variety  in. their  nature,  and  qua- 
Uties.  Thus  in  mufic,  as  the  infiniment  of  producing .  fpunds  trembles 
more  or  lefs  fwiftly,  it  puts  the  air  into  a  vibrating  motion,  more  or  lefs 
brisk  ;  and  produces  thofe  diverfities  of  founds,  which  muficians  havc 
diftinguifliM  into  notes,  and  fubdivided  ;  affignins  to  each  a  particular 
name.  And  tho*  the  bodies,  from  whence  thefe  lounds  proceed,  may  be  of 
very  différent. natures,  as  wire,  ftrings,  pipes,  6?f.  yet,  provided  they  put 
the  air  into  the  like  waving  motion,  the  found,  and  even  the  note  will  be 
the  famé  -,  which  Ihews  how  much  that  great  variety,  which  may  be  ob- 
ferv'd  in  founds,  is  the  efFeft  of  local  motion.  And  if  the  found  corne 
from  an  iuftrument,  as  a  lute,  where  not  only  one  ftring  hath  its  propcr 
founds,  but  many  hâve,  among  them,  feveral  dçgrees  of  tenfion,  aod  are 
difFerently  touch'd,  as  fometimes  thefe,  and  fometimes  thofe  togedicr, 
whereby  more  or  fewer,  or  noncof  their  vibrations,  come  to  be  coincident; 
they  will  fo  ftrike  the  air,  as  to  produce  fometimes  thofe  pleafmg  founds 
we  call  concords,  and  fometimes  thofe  harfh  oncs  we  call  difcords. 

Hence,  then  appears  the  fertility  of  our  principlcs.  And  this  grcat  va- 
riety may  be  produced,  not  only  by  the  diverfifications  that  each  fingle 
^rinciple  is  capable  of  j  but  much  more  by  the  feveral  combinations  that 
may  be  madé  of  them  ;  cfpecially  fince  our  external  and  internai  fcnfes  aré 
fo  conftituted,  that  each  of  thofe  modifications  may  produce  a  dÛtinâ:  im- 

Î>re(fion  on  the  organ,  and  a  correfpondent  perception  in  the  difceming 
àculty  :  many  of  which  perceptions,  efpecially  if  diftinguiihed  by  propcr 
names,  belong  to  the  lift  of  particular  qualities. 

The  third  and  laft  difficulty  that  remains  to  bc  confider'd,  may  be  dius 
propos'd.  Since,  according  to  the  corpufcular  hypothefis,  not  only  onc  or 
two  qualities,  but  ail  of  them,  proceed  trom  the  magnitude,  fhape,  and  con- 
texture  of  the  minute  parts  of  mattcr  ;  if  two  bodies  agrée  in  one  quality, 
and  fo  in  the  ftrufture  on  which  that  quality  dépends,  they  ought  to  agrée 
in  other  qualities  alfo  ;  fince  thofe,  likewife,  dépend  upon  the  ftruôurc 
whercin  thev  agrée  ;  and,  confequently,  it  feems  impoflible,  that  two  fuch 
bodies  fliould  hâve  fo  many  différent  qualities,  as  expérience  £ficws  they 
may,  Thus  *tis  pretended,  that  the  wnitcnefs  of  froth  procccds  from  the 
multitude  and  hemifpherical  figure  of  the  bubbles  *tis  made  up  of.  And 
if  this,  or  any  other  mechanical  fabric,  or  contexmrc,  bc  the  caufc  of 
whitenefs  ;  how  cornes  it  to  pafs,  that  fomc  whitc  bodies  arc  inodorous, 
andinfipid,  as  thecabcofhartVhom^  othcrs,  both  ftrongly  fcentcd,  and 
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ftrongly  tafted,  as  the  volatile  fait  of  harts-horn,  or  of  blood  ;  fomc  diflb-PHYSics; 
lublc  in  water,  as  fait  of  tartar  i  others  indiflblublc  in  tha    fluid,  as  calcin'd^ 
hart's-horn,  fcff.  fome  Bxed.in  the  firc,  as  the  body  laft  named  ;  others  fii- 
gitive,  as:  powdercd  fal-arn)oniac  ;  fomç  încombuftible,  as  fait  of  tartar  ; 
ochcrs  very. inflammable,  as  c^mphire,  &r.  This,  I  confefs,  isa  confidera- 
blc  difficulty  in  the  corpufcular  philofophy. 

But,  I.  I  confider,  that  in  the  pores  of  vifible  and  fiable  bodies,  there 
may  be  often  lodged  invifible  and  heterogeneous  corpiifcles,  to  which  a  par-» 
tioilar  quality  that  belongis  not  to  the  body,  as  luch,  is  to  be  referr'd. 
Thos  in  the  cafe  of  a  perfumed  glove,  in  the  pores  of  the  leather,  odoriferous 
|>articles  are  harboured,  which  hâve  a  quite  différent  nature  from  the  leather 
itfclf,  and  whoUy  adventitious  to  it  ;  yet  they  endue  it  with  a  fragrancy. 

2.  I  confider,  that  corpufcles  often  of  very  différent  natures,  if  they  be 
but  fitted  to  convene,  or  to  be  put  togetber  after  certain  manners,  which 
yet  rcquire  no  radical  change  to  be  nude  in  their  eflential  ftruâures,  but 
only  a  certain  juxta-pofition,  or  peculiar  kind  of  compofition,  may,  not- 
withftanding  their  eflential  différences,  exhibit  the  famé  quality.  For  in- 
vifible changes  made  in  the  minute,  and,  perhaps,  undifcernabJe  parts  of  a 
ftable  body,  may  fuffice  to  produce  fuch  altérations  in  its  texture,  as  to  give 
it  Jïcw  qualities,  and,  confcquently,  différent  from  thofe  of  other  bodies  of 
the  famé  kind  or  dénomination  ;  and,  therefore,  tho'  there  remains  as  much 
of  the  former  ftruâure  as  is  neceflary  to  make  it  retain  its  dénomination  v 
yet  it  may  admit  of  altération,  fuflîcient  to  produce  new  qualities.  Thus^ 
when  a  bar  of  iron  has  becn  violently  hammer'd,  tho*  it  continues  ironftill^ 
and  is  DOt  vifibly  alter'd  in  its  texture  -,  yet  the  infenfible  parts  may  hâve  been 
put  into  fo  véhément  an  agitation,  as  to  make  the  bar  too  hot  to  be  held  in 
onc's  hand.  And  fo  if  you  hammcr  a  long  thin  pièce  of  filvcr,  tho*  the  change 
of  texture  is  invifible,  it  will  acquire  a  fpringinefs  that  it  had  not  before* 
And  jf  you  leave  this  hammer'd  pièce  of  filver  a  while  upon  glowing  coals,. 
and  after  let  it  cool,  tho*  your  eye  will,  perchance,  as  little  perceive  that 
the  firé  has  altcr'd  its  texture,  as  it  did  before  that  the  hammer  had  \  yet 
you  will  find  the  elafticity  deftroy'd.  If  on  the  furface  of  a  body,  a  multi- 
tude of  lliarp  and  ftiff*  parts,  placed  thick  or  clofe  together,  are  protubérant, 
^xx  the  body^  be  iron,  filver,  or  wood,  or  of  what  matter  you  pleafe  ;  thefe 
eztant  and  rigid  parts  will  fuffice  to  make  ail  thefe  bodies  exhibit  the  famé 
quality  of  roughnefs.  And  if  ail  the  extant  parts  of  a  phyfical  fuperficies 
oc  fo  deprêfs'd,  that  there  is  a  levcl  made  with  the  other  fuperficial 
larts  of  a  body  ;  this  is  fuffîcîcnt  to  deprive  it  of  its  former  rough- 
nefs, and  give  it  that  contrary  quality  we  call  fmoothnefs  :  and  if  this 
fmoothnels  be  exquifite,  and  liappen  to  the  furface  of  an  opake  body,  of  a 
dofc  and  folid  texture,  and  fit  to  refleél  the  incident  rays  of  light  undifturb'd, 
this  is  enough  to  make  it  fpecular,  whether  the  body  be  fteel,  filvcr,  brafs, 
marble,  flint,  or  quick-filver,  &f r .  For  befides  that  peculiar  and  eflTential 
modification  which  conftitutes  a  body,  and  diftinguilhes  it  from  ail  odiers 
not  of  the  famé  fpecîes,  there  may  be  certain  other  attributes,  that  we  call 
atra-ejQTential,  common  to  that  body,  with  many  others  j  and  upon  which 
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k  a  particu\ar  relatiofi  to  otHer  b<»d4cs  ;  fereril  <rf  whidi  rdaiiwis  wc  ftyîe 
qnalrtîcs.  Thus,  pr<mdcd  there  be  a  fufticienc  a»ë  ooft'fofed  agîudon  mad€ 
in  the  înfenfibkparcs  ofabody,  whetherirofi,  brais,  fiJv«r,  weoë,  or 
ftonc  •,  the  vdiemcnt  agitation,  witkout  deftrof  ing  thc  nature  of  thebody 
that  admits  it,  will  fit  ît  for  fuch  an  opération,  <upon  oor  orgms  <ïf  fcding, 
and  upon  bodies  eafy  to  bc  melted,  as  we  call  heat.  And  ^o  in  thè  infbna 
of  whitenefi,  k  îs  accidentai  to  it,  that  thecorpufcies  it  proœeds  from,  Aorid 
be  Ikde  hemiïphcres  :  for  tho*  k  happai  to  be  fb  in  watcr  i^fcaltâ  im 
froth  ;  yct  in  waiter  frozen  to  ke,  and  beatea  rery  fm^,  the  oorpuicles  may 
be  of  aU  manner  of  ft^>es,  and  yct  the  powder  be  ^wlikc.  And  k  bcing 
fufficîent  to  the  preduAion  of  vhîtencfs,  that  the  incident  liglit  be  plcnri- 
fuUy  refleébed  erery  way  undifbmt^ed  by  the  reâeding  body,  ît  mattersnot 
whether  that  body  be  water  or  whitc-wine,  or  fome  other  clear  fiquor, 
turn'd  into froth  ;'or  ice,  orglafs,  or  chryftaS,  or  clarified  rofin,^r.  bcsrtcn  to 
powdcr  ;  fince,  withoot  diflblvingtite  eOential  texture  of  thefe,  formeriy, 
diaphanou»  bodies,  ît  fuffices  that  therebe  a  commînution  înto  grains  nuinc- 
TOUS  and  fmall  cnough,  by  the  mukitude  of  theîr  furfaces,  and  thoft  of  the 
air,  that  gets  betweenthem,  to  hînderthe  paflage  of  the  rdys  of  lîght,  and 
refleét  them  every  way  plentîfuliy  and  undifturb'd.  And  therc  may  bc  othcr 
gênerai  affeétîons  of  corpufcles,  befides  thefhape  or  ftruéhireofthcm,  by 
rirtué  whereof,  aggrcgates  even  of  fuch  as  appear  homogeneous,  may  ex* 
hibit  diflFerent  qualities  :  for  inftance,  they  may  hâve  fome  when  thcy  are 
in  a  brilk  niotion,  and  others  when  they  are  but  în  a  bnguid  onc,  or  ac 
rcft  -,  as  falt-petre,  when  its  parts  are  fiifficiently  agitated  by  the  fire  in  a 
cruciMe,  is  not  only  fluid,  but  tranfparent  almoft  like  water  ;  tho*  when  k 
cools  apain,  it  bccomes  ahard  and  white  body  ;  botter,  that  îs  opakc,  in 
its  moft  ofual  ftate,  may  be  tranfmrcnt  when  melted  \  and  a  great  quaiîtj^ 
rfbeaten  alabafter,  which  ufuafty  retains  the  form  of  a  movelefi  hcaj)  w 
whke  powder,  by  being,  after  a  due  manner,  expofed  to  heat,  obtains,  wîth- 
out  bemg  brought  to  fufion,  many  of  the  principal  qualkies  of  a  fluid  body. 
And  if  a  glafs  be  half  fiU'd  wkh  good  fpîrk  of  nitre  or  Jqua/ortisj  k  wifl, 
unlcfs  it  be  extraordinarily  dcphlegmcd,  exhibk  no  rednefs,  or  colour  tendmg 
thereto  ;  but  if  you  warm  it  a  littlc,  or  caft  ^  bit  of  iron  or  fUver  thcrem, 
to  put  the  liquor  into  a  commotion,  thcn  the  nkrous  foirks  putting  off  the 
foTto  of  a  liouor,  and  afcending  in  that  of  ftimes,  will  make  aJfl  the  opper 
part  of  the  glafs  look  of  a  deep  ydlow,  or  a  rcd. 

3.  We  havc  already  obferved,  that  a  body,  wiA  regard  to  the  prodoôit» 
of  qualkies,  is  not  to  be  confxder*d  bardy  in  itfelf,  wt  as  placod  in,  and  as 
k  is  aportion  of  the  univerfe. 

Laftly,  as  to  that  part  of  the  grand  objeftîofi  wc  are  clearhig,  whidinr- 
gesthedilHcultyofexplaining,  upon  the  corpofcular  princîples,  how,  f^ 
exauce,  the  famé  body,  whcrfe  ftrufture  fliapes  k,  ib  as  to  be  fit  to  exhi- 
bit  i^mitenefs,  fhould  lucewifê  poflèfs  fevera!  oAcr  qadities,  thatfcc0ifl> 
hare  ho  affiraty  with  whitenefs  ;  we  arc  ^ffifted  to  renvoyé  it  by  thcpaft  dif- 
courfe  :  for  fincc  corpufdcs,  wî Août  Mmg  the  tcxtwr  ^eflbitîaf  to  Attri, 
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may,  as  we  hâve  fliew^l,  hâve  theîr  Ihape,  thcîr  furfaces,  or  theîr  fituatîon  Ph  ys  i  es. 
chang'd  ;  and,  alfo,.  admit  ôF  altérations,  asto  motion  or  reft  -,  as  to  degrees,  <---nr-*-^ 
(MTOchcr  cîrcumftances  of  motion^  as  tô  laxity  and  denfity  of  parts  ;  &r.  it 
îs  certainly  poillbie,  thàt  a  fihgle  corpxifclë,  and  much  more  that  an  aggre- 
gatc  of  them,  may,  by  fomc  of  thefe,  or  the  like  changes,  be  fitted  to  pro- 
ducc  feveral  other  qualifies,  befides  thofe  that  nécefîarily  fibw  from  it  j 
tfpecîally,  lînce  the  qualities,  commonly  caïl'd  fenfible,  and  many  ôthers 
toc,  bcing,  according  to  our  opinion,  but  relative  attributès,  one  of  tliefc 
altérations,  tho*  but  mechanical,  may  endow  the  body  it  happens  to,  with 
new  relations,  both  ta  the  breans  of  feiife,  ânîi  to  fomë  other  bodîes,  and, 
confequently,  with  additionalqualities* * 

If  from  good  Venîce  turperitine,  yo\i  gently  êvaporate  about  a  third  part 

of  its  weight,  you  may  obtain  a  fine  tranfparent,  and,  almoft,  reddilh  colo- 

phony.    Beat  this  very  fmall,  it  will  lofe  its  colour  and  tranfparency,  and 

afFord  an  opake,  and  very  white  powder  ;   expofe  it  to  a  moderate  heat,  and  it 

will  quickly,  without  violence,  both  regain  its  colour  and  tranfparency,  and 

become  fluid  ;  and,  if  whilft  it  is  thus  melted,  you  put  the  end  of  a  reed  a 

Ktde  beneath  the  fur^ce,  and  dexteroufly  blow  înto  it,  you  may  obtain 

bubbles  adorn'd  wfth  very  various  and  vivid  colours.     If,  when  it  has  loft 

its  fluid  ity,  and  remains  tolerably  warm,  you  take  it  into  your  hands,  you 

will  fihd  ithas,  in  that  ftate,  a  vifcofity,  by  virtueofwhich,  you  may,  like  pafte, 

draw  it  out  into  threads  ;  but  as  foon  as  it  grows  quite  cold,  it  becomes  ex^ 

ceeding  brittle  ;  and  if  whïlft  it  is  yet  warm,  you  give  it  the  fhape  of  a 

triangular  prifm,  and  make  it  of  a  convenient  bulk,  it  will  exhibit  variety 

of  colours,  almoft  like  a  triangular  glafs.  Whilft  this  colophony,  is  cold,  and 

îtspart^  are  not  put  înto  a  due  motion,  ftraws,  and  other  light  bodies, 

may  be  held  unmov'd  clofe  to  it  ;  but  îf  by  rubbing  it  a  little,  you  agitatc 

the  parts,  tho',  perhaps,   without  fenfibly  warming  the  colophony,    it  ma- 

nifefts  an  eleftrîcal  quality,   and  readily  draws  to  it  ftraws,   and  other  light 

bodies  that  it  would  not  move  before.     Though  urine  be  efteem'd  a  homo- 

geneous  body,   and,  tho*   it  lofes  \t^  texture  by  putrefaftion,  before  it  is 

diftill*  J  -,  yet  when  it  has  been  twice  or  thrice  reftified,  the  fpirits  of  it, 

fwimming  in  a  phlegmatic  vehicle,  leave  a  pungent  faltnefs  upon  the  tongue, 

and  a  very  ftrong  and  ofFenfive  fmell  ;  and  when  freed  from  the  water,  they 

arc  white  to  the  eye,  and  exceeding  Iharp  to  yery  tender  and  excoriated  parts, 

and  bumlike  a  cauftic  ;  fo  that  I  hâve  feen  them  prefently  make  blifters  up-. 

on  the  tongue  ;  and  the  famé  faline  particles  înyifibly  flying  up  to  the  eyes, 

prick  them,  and  make  them  water  ;  and  invading  the  nofe,  often  caufc  that 

great  commotion  in  the  head  and  other  parts  of  the  body,  we  call  fneezing, 

The  famé  corpufcles,  if  fmelt  to  by  a  woman  in  hyfterical  fits,  very  often 

fuddcnly  relieve  herj  and  fo  may  be  reckon'd  among  the  fpecifîc  remédies 

of  that  odd  difeafe.     The  famc  corpufcles  taken  into  the  human  body,  hâve 

.  the  qualities  that,  in  other  medicines,  we  call  diaphoretic  and  diuretic  : 

tl>e  famé  particles  put  upon  filings  of  brafâ,  •  produce  a  fine  blue  ;  but  upon 

tKc  felueor  purple  juices  of  many  plants,  tliey  prefently  produce  a  green  :    '    *  v'-^>^ 

being'^Howôfk  up6n  copier,  whether  crude  or  calcined,  they  rea:dily  *  .  '  ' 

Vol.  L  P  p  diflblve  '     .  . 
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Ph  ysi es.  diflblve  ît,  as  corrofîvc  menftrua do  other  metals;  and retdie famé  Corpufclcs 
i  ■■— ^  ■  .,1^  being  blended,  in  a  duc  proportion»  with  thc  acîd  laits  of  fuch  menftnia, 
hâve  the  virtue  todeftroy  their  corrofîvenefs  ;  and  if  çut  into  folutions  made 
with  fuch  menftrua,  they  havc  a  powcr,  excepting  in  very  fcw  cafés,  to 
precipitate  the  bodies  therein  diflolv'd.     Now,  this  fpirituous  fait  bcing 
a  faâitioiis  body  made  out  of  a  putreficd  one,  and  fo  fimple  as  to  be  a  chy- 
mi(^  fait,  or  one  of  the  three  chymical  principles  of  ^mpound  bodies;  k 
muft  the  rather  be  aIlow*d  to  work  by  virtue  of  îts  mechanical  propertics. 
And  to  confirm  this  the  more,  I  fhaU  add,  that  if  you  compound  itwitb 
the  faline  particles  of  common  fait,  which  is,  alfo,  a  faâitious  thing,  and 
conlefled  by  chymift^  to  be  a  fimple  principle  ;  thefe  two  being  mixed  in  a 
due    proportion,   and  lufFer*d  leifurely  to  combine,   they  will  affociatc 
themlelves  into  corpufcics,  wherein  the  urinous  fait  lofes  moft  of  the  quali- 
ties  I  hâve  aicribed  to  it  ;  and,  with  the  acid  ipirit,  compofes,  as  I  bave 
oftcntry*d,  a  body  little  différent  from  lal-armoniac  :  which  grctt  change, 
can  be  afcribed  to  nothing  fo  probably,  as  to  that  of  the  ihape  and  motion  of 
the  urinous  fait,  which  changes  the  one,  and  lofes  agréât  part  of  theodier» 
by  combining  with  the  acid  fpirits.  And  to  confirm  that  both  thefe  happcn> 
I  hâve,  feveral  times,  flowly  exhaled  the  fuperfluous  liquor  from  a  proper 
mixture,  made  of  the  fpirit  of  urine,  and  that  offalt  ;  and  found  that  tbcrc 
rcmained  in  the  bottom,  a  fait  not  only  far  more  fluggiflxthan  thc  fi^gitivc 
one  of  urine,  but  whofe  vifîble  fliape  was  quite  différent  from  that  of  the 
volatile  cryftals  of  urine;    diis  compounded  £ilt  being  gencrally  figiffcd 
cîther  like  combs  or  fcathers. 

And  now,  if  to  ail  this  we  add,  that  the  extra-eflfentîal  changes,  which 
may  be  made  in  the  texture,  fhape,  motion,  (^c.  of  bodies,  agrecing  in  tllçir 
eflential  modifications,  may  not  only  qualify  thcm  to  work  inunediately, 
àftcr  a  différent  manner  upon  différent  organs  of  fenfe,  and  upon  other 
bodies,  whofe  pores„  6?r,  arc  differently  conftîtuted  ;  but  may  difpofe  thcm 
to  receive  other  impreflîons  than  before,  or  to  rcceive  the  ufual  ones  aftcr 
another  manner,  from  the  more  univerfal  agents  of  nature  ;  it  muft  appcar 
that  the  propofed  fcruple,  is  not  fo  perplcxing  to  our  philofophy,  as  might 
be  at  firft  imagined. 

The  three  difficulties  fooke  to,  were  thought  fit  to  be  hère  confidercd, 
bccaufe  there  are  many  things  in  mv  other  writings,  which  refer  to  the 
prefent  5  becaufe  the  Icruples  themfelves^  are  of  great  moment,  and  hâve 
not  been  dilcufsM  by  others  ;  and  becaufe  the  difficulties  relatingto  thccor- 
pufcular  hypothefis,  in  gênerai,  the  folution  of  them  may  both  icrvc  to  con- 
firm feveral  of  the  particulars,  mentioned  in  givingthe  origin  of  forms  and 
qualities,  and  conduce  to  clear  and  explainièveral  other  phenomenaof nature. 

S  E  C  T.    IX. 

Cêfimkai,  or  'T^HE  qualîtîes  of  particular  bodies,  for  the  moft  .part^conlîft  în  rdations, 
jifrmatkal  jL  «pon  account  whereof,  one  body  is  fitted  to  aét  upon  gthcrs,  or  difpofcd 
^liiigi  intrc-  cooc  awd  upon  by  them,  and  receive  imprelBons  feom  thcm  i  as  quick- 
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(i\vcr lias  aquolity  or  power  to  diflblve  gold  and  filvcr  5  and  a  capacîty,  or  P»y^'^' 

dii{X>fition9  to  be  diflblved  by  jlquafartis^  and  Àqua  régis.     And  tho*  in'— '^~' 

cftimadng  thequalities  of  natural  bodies,  we  ufually  confider  only  thc  power 
that  any  pardciflar  one  bas  of  aâing  upon»  or  its  capacîty  of  fufitring  from 
others,  wherewith  it  is  obfervcd  to  hâve  a  manifeft  commerce,  in  making  or 
receiving  impreffions  \  yet  there  may  be  fome  attributes  belonging  to  a  par- 
ticular  body,  and  feyerjj  altérations  to  which  it  may  be  liable,  not  bareljr 
upoa  account  of  thofe  qualities  that  are  prcfumcd  to  be  evidcntly  inhérent 
in  it,  nor  of  the  refpefts  it  bears  to  thofe  other  particular  bodies  whereto  it 
feenvi  manifeftly  related  ;  but  upon  account  of  a  fyftem  conftituted,  as  our 
world  is,  of  fudi  a  fabric,  that  there  nuy  be  nuny  unheedcd  agents,  which, 
by  unperceived  means,  hâve  great  opérations  upon  the  body  we  confider  J 
and  work  fiich  changes  in  it,  and  enable  it  to  work  fuch  changes  on  other 
bodies,  as  are  rather  to  be  afcribed  to  fome  unheeded  agents,  than  to  thofç 
other  bodies,  with  which  the  body  propofed  is  obferved  to  be  concern^d. 
So  that  if  many  bodies,  which  I  could  name,  were  placed  togethcr  in  fomô 
imaginary  fpace  beyond  the  bounds  of  our  fyftem,  tho'  they  would  retain 
many  of  the  qMalities  they  are  now  endow'd  with^  yet  they  could  not  pof-* 
€cÇs  them  ail  ;  but  by  being  reftored  to  their  former  places  in  this  world, 
they  would  regain  a  fet  of  faculties  and  difpofitions,  depending  upon  fomè 
unheeded  relations  and  impreflions  from  the  determinate  fabric  of  the  grami 
fyftem  or  world,  whercotthey  are  parts  5  and  thcfc  arc  what  I  call  cofini- 
od,  or  fyftematical  qualities. 

I  hâve,  already,  flightly  touch'd  upon  this  fubjeâ,  in  £bewing  the  ori* 
gin  of  forms,  butotherwife  there  than  I  at  prefent  intend.  I  there,  prin- 
cipaUy,  obfervc,  that  one  body  being  furrounded  with  others,  is  manifeft- 
ly wTought  upon  by  many  of  them  :  but  hère  Ilhall  chiefly  confider  the  im- 
prelBons  a  body  may  receive,  or  the  power  it  may  acquire  from  thofe  vul- 
garly  uoknown,  or  unregarded  agents,  by  which  it  is  affeâed,  not  only 
upon  the  account  of  its  own  peculiar  texture  or  diipofitîon,  but  by  virtue 
of  the  gênerai  fabric  of  the  world. 

The  obfervations  whereon  I  found  my  notions  of  cofmical  qualities,  are 
principally  thefe. 

1.  There  are  many  bodies,  that,  in  feveral  cafés,  aft  not,  unlefs  afted  up- 
on ;  and  fome  of  them  aâ:  either  folely,  or  chiefly,  as  they  are  adled  on  by 
gênerai  and  unr^rded  agents. 

2.  There  are  certain  fubtile  bodies  in  the  world,  that  are  ready  to  infi- 
nuate  themfelves  into  the  pores  of  any  other,  difpofed  to  admit  their  adtion, 
or  that  in  fome  way  afFect  it  ;  efpecially  if  they  hâve  the  concurrence  ctf 
other  unobferved  caufes,  and  the  eftabliflied  laws  of  the  univerfe. 

3.  A  body,  by  a  mechanical  change  of  texture,  mav  acquire  or.  lofe  a 
fitnefs  tobe  wrought  upon  by  unheeded  agents,  and,  alfo,  todiverfify  their 
opérations  on  ît,  by  a  variation  of  its  texture. 

Thefe  three  propofitions  I  fliall  confirm  diftinâly,  by  experiments  and 
phenomena  :  but  as  fevéral  of  the  proofs  may  each  ferve  to  confirm  more 
rhai>  one  of  the  propbfitxons^  I  leave  them  to  be  referr'd  thereto  occafiooalhc. 

P  p  2  To 
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Ph  ysi  es.      To  begin  with  thc  firft  propoficion. 

P  R  O  P.    I. 

^ere  are  many  bodiesj  tbatj  infeveral  cafés j  a&  not^  ûnlefs  oBeà  upon  5  ani 
fome  of  tbem  aB  eitber  folely^  or  cbiefly^  as  tbey  are  aSei  on  by  gênerai  and 

unbeeded  agents. 

The  former  part  of  thepropolitîon  will,  I  prefume,  bc  eafily  grantcd,  being 
évident  from  fuch  grofe  inlbinces  as  thefe,  that  a  wedge  will  not  cleave  a 
block,  unlefs  forcibly  impellM  againft  it  ;  nor  a  knifeattrafl-aneedle,  unlefsex- 
citedby  a  magnet,  But  the  fécond  will  not,  probably,  be  fo  readily  aflented  ro. 

We  fee  howcver,  i.  that  concave  fpecula,  and  convex  burning-glaffes, 
kindlc  not  other  bodies,  unlefs  enàblcd  to  do  it  by  the  reflcfted  or  refraôed 
bcams  of  the  fun. 

2.  An  iron  bar  left  in  a  window,  or  fome  other  fit  place,  in  a  perpendi- 
cular  pofture,  tho*  it  was  not,  when  firft  erefted,  endowed  with  magnetifni, 
more  than  other  iron  bars  of  the  like  fliape  and  bignels  ;  yet  after  it  hath 
long  ftood  in  that  pofition,  it  will,  by  the  opérations  ofinvifible  agents,  ac- 
quire  a  farther  degree  of  ihagnetifm  than  belonged  to  it  as  a  bar  oriron,  and 
be  enabled  to  produce  fome  maghetical  phenomena,  that  it  could  not  before. 

And,  3.  a  very  flat  and  exquifitely  poli(h*d  pièce  of  marble,  tho*  of  itfelf 
it  hath  no  power  to  raife  any  other  dry  body  it  is  laid  upon  ;  yet,  if  it  corne 
ta  bc  careniUy  applied  to  another  pièce  of  marble,  as  flat  and  fmooth  as  itfelf, 
and.  of  a  bulk  not  too  unwieldy,  the  upper  ftone»  by  virtue  of  the  fkbric  of 
the  world,  which  gives  the  ambient  air  fluidity  and  weight,  is  enabled, 
without  any  other  cément  or  faftening  inftrument,  than  immédiate  contaô> 
to  raife  with  itfelf,  when  lifted,  the  lower,  tho%  perhaps»  an  hundred  times 
heavier  than  it. 

We  comc  now  to  our  fécond  propofition. 

p  R  o  P.  n. 

fbere  are  eertain  fubtile  bodies  in  tbeworld^  ready  ettber  to  tnftnuate  tbmfektr 
into  tbe  pores  efany^ody  difpofed  to  admit  tbeir  action  ;  or  y  by  fome  othtx 
way  to  affeSl  it  ;  efpecially  if  tbey  bave  tbe  concurrence  ofotber  unobjervd 
caufeSy  and  tbe  efiablijhed  laws  oftbe  univerfe. 

The  antient  phîlofophers  thpught  there  was  a  naore  iubtile  body  tJiar» 
common  air,  cdled  aether  ;  and  thc Cartejians  tell  us,  there  is  fuch  a  fubftancc 
diffiifed  throughout  the  univerfe;  which  they  cal^accordingtothe  différent 
fizes  of  its  parts,  fometimes^r/>w««i  elementum^  and  fometimes  materia  es- 
Ifftisy  which  they  flippofe  pervades  ail  other  bodies,  adequately  fiUing  thofe 
oftheir  pores  that  are  correfpondent,  in  bignefs  and  figure,,  to  the  différent 
portions  of  this  infinuating  matter.     That  there  may  be  fuch  a  fubftanccin 
the  univerfe,  the  affertors'of  it,.'wîll,  probably,  bring  for  proofs^  fcveralof 
the  following  phenomena.*   But  whether  there  bè„  or  bc  not,  in  the  world, 
any  matter  that  exaétly  allfwers  to  the  defcriptions  they  makc  ofdieir  firft 
and  fécond  éléments,  I  fliail  not  hère  détermine  ;  tho*  many  experimenrs 
fecm  to  argue,  that  there  is  in  the  world,  an  etherial  fubftance.  very  fubtiIe 
anddifFufcd.     Bût  the  invifible  agents  I  fhall  hère  chiefty  take  notice  of, 
•^îU  be  thç  air,  and  the  magnetîcal  eflluvia  of  the  terreftrial  globe.        ^ 
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If  you  make  a  bar  of  fteel^  and  anothcr  likc  it  of  filver,  rcd-hot,  andputPuYsics, 
hem  to  cbol  dircÛly  north  and  fouth  ;  tho*  they  be  both  afted  upon  by  the  ^ 
fiune  agent»  the  fire  -,  and  thô*  the  fted,  as  to  fenfc,  fcems  fijch  as  ît  was  before  ; 
yct  the  texture  of  thefe  two  metals  b'eing  différent,  the  filver  acquires  hd 
ncw  quality  by  what  hath  been  done  ta  k  j  but  the  fenition  of  the  fteel  ha- 
▼ing  openM  îts  pcMres,  and  made  its  parts  more  pliable  ;  as  may  be  argued 
fixMD  the  fwelling  of  iroD  heated  red-not,  and  its  foftnefs  underthe  hammer  j 
it  is  cafily»  whilft  it  lies  north  and  fouth,  pervaded  by  the  magnetical  efflu- 
via  of  the  earth,  which  glîde  perpetually  through  the  air  from  one  pôle  to 
another  ^  and  hj  the  paflage  oif  thefe  fteams,  it  gains  a  magnetical  property; 
wlûch  fome  call  polarity,  whereby,  bekig  freely  fufpended»  and  exaftly 
poifed,  it  will»  as  it  were,  (pontaneoufly  direéb  idelf  north  and  fouth,  and 
cxcrcifc  fome  opérations  peculiar  to  magnetical  bodîes.  Nay,  the  earth  has 
a  powcr  to  impart,  in  fome  cafés,  a  diredtive  faculty  to  the  load-ftone  îtfelf» 
Forhaving,  by  ignttion,  dejM-ived  an  oblongmagnetof  îts  former  attraélive 
povcr,  by  taking  it  red-hot  o»t  ©f  the  flre,  and  fufferîng  ft  to  cool  north 
and  fouth,  I  couTd,  at  pleafure,  by  placing  either  end  nôrthward  or  Ibuth- 
ward,  whilft  the  ftone  was  cool  ing,  make  what  end  I  pleasM,  pomt  to  the 
north  pôle  ;  and  when  ît  had  donc  fo,  I  could,  by  a  new  ignition,^  and 
cooiing  of  it  in  a  contrary  polition,  make  the  famé  end  of  the  ftone  become 
its  fouth-pole. 

If  yott  take  a  capacious  glals  vial*  witha  flender  necfc  endîng  în  a  iharp 
angjLe,  with  only  a  pin-hole  left  open  at  the  apex,  and  by  fuftion,  or  other- 
•wife,  free  ît  from  as  much  of  the  includcd  aif  as  you  can  ;  ànd  then,  hav- 
îng  ftopp'd  thîs  hole  with  your  finger,  you  immerfe  it  deep  under  water,, 
and  wichOraw  your  finger,  the  water  will,  contrary  to  îts  own  grarity,.  fpring 
up  with  violence  to  a  great  heighth  înw>  the  cavity  rfthe  vial  ;  whieh  mo- 
tion of  a  heavy  liquor  upwards,  •  cannot  be  afcribed  tô  tlie  motion  of  the- 
finger,  for  that  did  but  unftop  tibe  orifice,  and  not  ivciptl  ûp  the  water  \  nor 
neâ  it  be  attributed  to  nature'i  abhorrence  ©f  a  vdcuum,  whieh  it  h  alto-* 
gether  unneceffary  to  hâve  rccourfe  to  in  riiis  cafe  ;  the  preflurc  of  the' 
ambient  air,  proceeding  from  its  weîght  upon  the  furface  of  the  water,  be- 
ii]g  fùificient  to  force  up  that  liquor  into  the  via^,  in  which  the  remaining* 
air,  by  being  rarified,  upon  the  àbfence  of  a  large  part,  hatk  its  fppîng  tpo- 
much  wcaken'd  to  refift  the  preffure  of  the  ôutward  air,  as  before  :  but' if 
this  ezperiment  were  tpy'd/w:  vacud^  the  water  would  not  rife;  thére  bcîng^ 
no  outward  agent  to  impel  it, 

I  had  once  occafion  «to  pluck  fome  beans  and  peafe,.  out  of  the  ground 
where  they  grew,  and  after  having  takea  notice  of  their  fwelling  upon  im- 
bibing  the  moifture  df  the»  foil,  and  of  their  way  through  the  eafth^  net' 
only  upwards  witli  tbcîr  ftenns,  but  downwards  with  tlieir  roots  5  I  thoughr 
fit  to  tFy.  with  what/ force ithe  caufes  ©f  their  intumefcence  endeayôur'd  to" 
dilate^chem.  Updn  this,  I  filPd  feveral  ftrong  vials  and  bottles,  with  horfe-: 
beans,  the  intervais  betweèn  the  beans  being  fill*d  with  wàter,  and  the 
veffektxaftly.ftoppy  with  corks,  ftrongly  ty*d  dowji,  that  nothing  might 
gct  out  :  for  I  fuppos'di  that  the  water  loaking  into  the  porcs  of  the  beans, 
;  "  would. 
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PHYSteSb  wouM  alter  the  figure  ofthe  pore^  and  produce  in  (hem  «n  éndeaimir  to 
fwdU  which  being  check*d  by  the  fides  and  (loiiplea  of  tfee  Teffds,  would 
difcover,  whcther  that  endeavour  were  fo  forcible  as  I  fufpefted.  The  faç- 
çefs  wasy  that  moft  of  diefe  ve0els«  whether  of  gjaffi  dr  car th»  were  burft 
afundcr  ;  the  ftrings  whGrewkh  the  ftppples  were  cy'd,  breaking  in  the 
othcrs. 

To  nuke  a  nearer  eftimate  of  the  expanfive  force  of  the  (wellîng  beans, 
we  put  a  convenient  quantity  of  therii  into  a  ftrong  hoUow  cylinder  of  hrafs, 
whûle  cavity  was  fix  inches  in  length,  and  rwo  in  d^ameter  ;  thea  having 
pQur*d  in  watçr  enoug^  to  reach  the  top  of  the  beans,  ve  piK  înto  the  uppcr 
part  of  the  cylindcr^.yirhieh  was  p^p'poÇely  leftunBlW,  a  woodenplugmade 
fit  for  the  orifice,  but  a  little  narrower,  that  it  might  move  frcdy  up  amd 
down,  tho*  the  water  (hould  make  it  fwell.  At  the  top  of  this  plug,  was 
left  a  thick  pièce  of  wood,  broad  and  round,  whereon  we  phced  a  common 
half  hundred  weight»  which  yet  coukl  not  deprefs  the  pk^  toc  low,  being 
hinder'd  by  the  breadth  of  the  round  jpiece  of  wood.  Laftly  »  faaving  kepc 
the  cylinder  in  a  quiet  place,  for  a  fit  tune»  which  is  fometimes  two  or  thite 
days,  more  or  ieis»  acoording  to  the  température  of  the  air,  and  quantity  of 
the  incUided  matter,  we  obferv*d,  that  the  fwell ing  beans  had  vcry  manifcftly 
rais'd  the  plug,  and  the  incumbent  weight,  beyond  the  former  ftation. 

I  was  willing  to  try  whether  this  force  would  not,  in  cylinder$  of  diffc- 
rent  fizes,  be  increa^'d  in  a  duplicate  proportion  to  that  of  thcn:  diamcters  ; 
but  could  not  make  foch  an  experiment  as  I  defîr'd.  I  difcover'd,  how- 
ever,  that  tlie  prelTure,  upwards,  was  rery  much  greater  in  widc  cylindri- 
cal  ve0els,  than  in  narrow  ones^  for,  having  put  a  convenient  quantitjr  of 
dry^d  beans,  into  a  metalline  cylindert  not  fix  inches  dcep,  nor  four  broad } 
when  tbe<  included  beans  began  to  fwetl,  they  manifeiUy  racs'd  fiich  a  plug 
as  wq  jufl:  defcrib'd,  clogg*d  with  above  an  hundred  poimd  weighc 
^^Whether  this  may  pafs  for  a  new  phyfical  moving  power,  I  fhall  not  dé- 
termine ;  and  leave  it  to  be  confider'd,  whether,  by  mechanical  contrivanccs, 
Ib.great  a  force  as  might  thîâ  way  be  produeed  *,  and  which  flowiy,  and  fi- 
lently  j^-oceeds,  till  it  tiath  attain'd  its  «tmoft  energy,  and  is  capable  of  be- 
ing convey*d  into  bodies,  without  working  any  effcd  before  the  duc  ônc, 
may  not,  in  {oxast  cafés,  be  applicable  to  ulefot  purpoics. 

We  might  hère  obferve,  that  the  air,  with  the  acdher  harbour'd  in  itypo»} 
majf,  by  its  confiant  prefence,  or  by  ils  being  alwaysat  hand,  and  reâidy  to 
ihfinuate  itfelf,  wherever  it  can  get  admittance,  concur  to  tfae  prodsâion^ 
feveral  phenomena,  where  its  co-operatbn  has  not  beeo  fiifpeâed  by  p^i- 
loibphers.  For  the  prefence  of  fihe  air,  «o  prafs  upon  the  iuperfides  of  li- 
quors,  is  fo  requifite  in  fuâion,  that  they  will  not,  theneby,  be  nude  \x> 
^cend  without  it;  and  fome  bodies  will  not,  readilj,  be  broi^  topu^ 
trefaâion,  if  the  air  be,  a-while,  carefiiUy  cxdudrd.  Nay,  the  W^ 
whkh  appears  in  fome  rotten  woods,  and  in  jnitreficd  fifli,  fo  "^^.^ 
pends  upon  the  prefence  of  the  air,  as  to  diiàppear,  if  thac  be  qaite  wi»- 
drawn  trom  them  \  but  whea  fcftored  to-  the  cootti^  of  due  air,  thfT  "^ 
agwi,  flune  as  before. 
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But,  befides  what  the  air,  and  the  mort  fubtle  matser  mfac'd  wich  ît,  doesFHTsics* 
as  a  fubftance,  it  ma/  perform  icveral  things  upop'  other  aiccounts  ;  as  its  * 
finer  parts  may  be  infènfibl^  moved  in  ftrait  lines,  or,  as  it  is  the  Itit^eâ  of 
fwarms  of  corpufdes,  put  into  peculiar,  tho*  invifîble  moti(Mi$»  For  in* 
ftance  ;  if  I  take  a  (heer  of  paper,  and  rub  it  over  withoil  ;  that  which  the 
liquor  apparently  does,  is  only  to  pierce  or  foak  into  the  p(M^es  of  thejpaper  ; 
which  bcfore  did,  by  tlieir  croofcedneft,  or  upon  ibme  other  mechanical 
aax>unt,  render  the  paper  opake.  Btit  diis  tnfimiation  of  the  un&uous  body 
into  tiie  pores,  having  altéra  tfcem  as  to  fi^re,  fize,  or  both;  and  by  that 
alteiatioA  given  the  paper  a  texture  difpofed  to  allow  due  paflage  to  die 
corpufdesoflight;  the  mooîoM,  or  invâtblecorpufides  of  the  air,  dépend*^ 
ing  upon  the  conftîtution  of  the  irodd,  ^tffetitly  aft  upon  the  paper,  and 
pcocfaice  beyond  st,  both  a  fen&tlon  of  light,  «^'Ihe  reprefentations  of  a 
nuildtude  of  €»is|jeâs,  whence  the  Kght  refiefts,  and  iN4iieh  couldiKK  be  feea 
thi3o'  it  before. 

If  a  boK  be  fo  contrÎT^d»  that  there  may  be,  towards  one  end  c^  it,  a  fine 
Amoc  ef  psq^er,  ftretch'd  like  the  leather  of  a  drum-head,  at  a  convenient 
diftance  trom  the  ranoter  end  \  where  there  is  to  be  left  a  hôte  fitted  fer  the 
purpoie;  you  may,  at  a  little  hok  lêftat  die  upper  end  of  the  boac,  feeupon 
the  paper,  very  lively  and  pleafing  reprefentatioiis^  noc  on)y  of  the  mo^ 
tions,  bat  jDiapes  and  colours  of  «cternal  objeâs.  And,  fince  upon  turning 
this  inftninient,  or  Cameru  ^fcura^  zsrf  way,  new  objefts  every  whcrc  arife> 
and  fomedmes  new  landfcapes  upon  die  paper  i  there  muft  be,  ail  day  long^ 
in  ail  parts  of  the  air  where  this  phenomenon  is  exhibited,  either  certaia 
egbma^  emitted  on  ail  fides  of  the  objeAs,  or  certain  motions  of  infenfible 
coipoicles,  which,  rebounding  fii^  mxKi  tbe  external  o^édt^  and  then  from 
the  paper,  produce  in  the  eye,  the  images  of  thefe-olE^eitàs  :  fo  that  the  air 
is  every  where  full  of  viûble  fpecies,  which  cannot  be  iQtëUigiblyexpUin'd, 
without  the  local  motions  of  fome  minute  corpufcles,  that,  whilft  the  air  is 
cntigbten'd,  are  always  palBng  thro^  it. 

I  indude  the  eftabliih*d  laws^f  the  univerfe  in  our  fécond  pr(^fitibnv 
as  a  part  of  the  prefent  conftitadon  of  our  fyftem  ;  becauTe  fome  of  thofè 
laws  greatly  contribute  to  the  opération  of  the  unheeded  cauiès  we  are 
treadng  of.  Thus,  for  inftance,  if  you  take  a  bar  of  iron,  and  holding  it 
perpendicularly,  apply  the  loweft  part  of  it  to  the  norchem  point  of  a 
weJl-poifed  magnetical  needte,  the  bar  will  prcfently  drive  it  awajr  5  but 
that  magnetifin,  by  which  the  bar  does  this,  as  'tis  prefently  acquired^ 
the  pofture  it  had,  fo  ^tis  as  fuddenly  changed,  if  you  invert  that  paftdre  ^ 
for  if  you  hold  the  bar  perpendicularly  under  the  needle,  fb  that  the  fàme 
part,  which  before  was  placed  direâly  oyer  the  iiorth  point  of  the  needle,. 
cornes  direâly  under  the  famé  point;  the  bar  will  not,  asbefbre,  repel,  but 
actraâit:  butif  this  bar  bas  been,  for  a  longtime,  kept  in  an «ereét  pofture;*. 
as,  if  it  be  taken  from  fome  old  window,  or  if  hàving  been  heated  and 
cooled,  it  has  very  long4ain  n<Mth  and  ibuth  ;  it  wîH  appear  efxdow'd  with^ 
a  ftionger  and  more  durable  Terticity }  which  feèmrto  proceedfrom  hence,. 
that,  I7  lyiag^orthand  foutb,  it  lay  in  the  way,  irhieh,  according  to  tke 
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288  For  m  and  ^alitiei. 

.PHy9ic$.eftablîft\*d  laws  of^natorc,  the  magneticalç^wVôf  tKeearth  muftpàlsaTong 
4n  ftre^nas  frona  pôle  lo.pole  -,  wheroby  thcy  hâve  the  opportunity  gradu- 
allf  to  work  ypOa  the, porcs  of  the  iron?  in  thcir  courfc,  and  fit  them  to  givc 
paffage  to  the  effluvia  of  magnetical  bodies  5  în  which  fitnefs  the  magnctifm 
of  iron  feems  principally  tp  confift  ;  but  if  this  métal  had  ail  the  while  lain 
eaft  and;iyeft>  inllead:  of  north  land  fouth^  it  would  bave  acquired  no  mag- 
netical' yirtuç.  And  the  reafon  wby  an  ciie(ft  pofture  giv^  a  rod  of  iron  a 
powcr  to. drive  away  the  north poiilt  of  the.fieedie,  is,  probably,  this;  that 
thç  lo^i^cr  end,  being  nearer  the  earth»  more  plcntifiûly  participâtes  of  the 
magnetic  effluvia^  whiçh  fly  in  a  clofer  prder  there,  than  farther  off;  and, 
by  powerfully  affcftirîg  that  part  of  the  irpa^  turn  it,-  for  a  tîme,.  into  the 
iron's  north  pôle  -,  .  wfeiçbv  ^çcar;diûg  .tf>  ma^ieHcal  laws,  oxight  to  drive 
away  the  north  pol^  ofnhç»  geçillc,  jandnattraô  the  foutl?i  :  whercas,  if  thç 
bar  being  invertcd^ .  that  end  whiçh  wa<  Aippermofi:  becoming  the  lower, 
muft,  for  the  famé  reafon,  Kave  a  contrary  effeA  ;  unlefs»  by  having  ftood 
long,  its  verticity  be  too  well  fetded,  to  be  fuddenly  deftroy*d,  or  alter'd 
by  the  effluvia  of  fo  languid  a  magnet  as  the  earth.  .  But  whefher  this  felu- 
tion  bejuft,  pr^.ço^  it  appears,  by  the,neceflîty  both.of  a  dcterminate  po- 
fitîon  of  the  iron,  and  its  loiig  continuante  .in.  that  poQtion,  to  n^ake  the 
nietâl  acquire  a  durable  verticity,  that  thofe  unheedôl  magnetical  ftcams, 
which  communiante  fuch  a  magnetifm  to  thç  iron,  move  aod  aâ  according 
to  laws  eftabliih'd  in  nature  -,  which  is  ail  my  prelènt  defiga  requires. 
To  corne  tp  our  third  and  lad  propofition. 

>.R  P  P.     IIL     . 

jiiiûàjfj  by  a  mecbamcal  change  ^  tticture^  may  acquire^or  lofa  a  fitnefs  toh 
.  wràugit  upon  by  unbeedei  agents^  and  alfo  to  diverfify  tbeir  opérations  en 
,,  it^'.^  a  variation  of  its  texture. 

•Tis  a  cuftom  at  fea,  when  the  (hip  fails  with  too  flack  a  wind,  to  throw 
w^(er  againft  the.^ils,  At  the  firft,  d)is.  may  feem a  very  improper  means 
to  pronoiote  th^  way  of  the  fhîp,  fince  thcrè  is  the  weight  of  fo  much  watcr 
âddcd  to  that  of  the  veflel  j  yet  I  hâve  feen  the  feamen  ufe  it  as  one  of  thcir 
beft  expédients,  when  wc  were  clofely  chafed  by  pirates  :  nor  is  it  imtio- 
ïïdX.^  for  when  the  fails  are  dry,  a  large  part  of  the  wind  that  blows  upon 
them,  eafjy  pafles  thro*  thofe  meafties,  or  large  pores  that  arc  Icft  betwccn 
the;threads,  qf  which  a  fail  çonfifts  i  but  being  wetted,  the  imbibed  water 
makes  the  threads  fwell  every  way,  and,  confequèntly,  much  contrats  rhe 

{)ores  or  intervais  between  them  ^  whence  the  wind  cannot  pafs  them  fo 
ireely  as  before;  but,  finding  a  greater  refiftance  in  the  fail,  beats  more 
forcibly  upon  it, 

^  But  farther,  tho*  good  common  tytar,  .ufually  of  itfelf,  kccps  dry  in  the 

air,  and  will  not^eafily  diflblve  In  cold  water  i  yet,  jf  it  be  calcincd,  tho* 

but  very  moderately,  the  fait  in  the  remaining  coal,  the  texture  being  now 

altered, .  will  readily  run  in  the  moift  air.     Having  heated  and  cooled  a  load- 

'ftone,  tho*  it  had  loft  folittle  by  thç  fire,  that  the  cye  difcovcr'd  no  change, 

cithcr 
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either  m  îi»  fliape  or  bulk  ;  jet  the  operarion  of  the  fire,  by  dumgîiig  thePHVstos, 

in vifible  texture,  fo  aiterMthe  difpafition  of  îr,  with  regard  to  the  magrieti-  ^ 

cal  ^ïuviii  of  the  earth,  that  I  could  prefently  change  and  nlter  the  pôles  of 

the  ftone,  making  the  famé  end  point  fometimes  to  the  north,  and  fomc- 

times  to  rhe  fouth.     The  like  change  ofverticîty  I  hâve  alfo  made  mère 

iron  capable  of,  without  the  hclp  ôf  lire,  or  any  other  magnet,  than  the 

earth  :  and  I  find  by  trial,  that  a  certain  heavy  ftone,  ufually  thought  to 

benot  ^  a  metalHne  nature,  may,  by  a  flight  and  quick  préparation,  that 

&lccrs  not  its  feulk  or  ihape,  bc  enabled  to  attraét  and  repel  the  pôles  of  a 

ma^etic  needle. 

To  die  ii^nces  already  given  in  folid  bodies,  it  will  not  be  amifs  to  add 
two  or  thrcc  in  fluids.  If  honey  and  water  be,  each  of  them  apart,  put  into 
a  convenient  veflêl,  they  will  both  retain  their  nature,  and  tho*  you  fhou'd 
mix  them  togerhcr  /n  an  undue  proportion,  fo  that  by  reafon  of  too  much 
honcy,  the  confiftence  be  too  thick  ;  or  if  by  beîng  diluted  with  too  large  a 
proportion  of  water,  the  folution  be  too  thin,  they  may  ftill  continue  honey 
and  water  ;  but  if  they  bc  duly  proportion^d,  as  if  yôu  put  vo  oïie  part  of 
honey,  4  or  5  of  water,  thcn  their  new  texture  fo  diipofes  them  to  beaâed 
on  by  the  fiibtlle  matter,  or  whatevcr  other  common  agent  nature  employa 
co  produce  fermentations,  that  the  ingrédients  no  longer  continue  what 
they  were,  but  begin  to  work  like  new  muft  or  woit  :  and  I  hâve  try'd, 
that  fo  fmaU  and  fliort  a  local  motion,  as  that  of  a  toach,  for  a  while,  has  fo 
excîted  fuch  a  liquor,  as  to  make  it  violcntly  force  its  wtty  out  of  the  veflel, 
or  throw  ôut  the  ftopple.  And  an  eminent  wine-merchant,  i^ho  lived  many 
ycars  in  the  Canaries j  aflured  me,  he  had  there  feveral  times  obferv'd,  that 
if  a  pipe  of  the  bcft  fort  of  canary  were,  when  it  was  about  a  mônth  old, 
rudely  roll'd,  tho*  but  the  Icngth  of  a  hall  or  gallery,  fo  tranfîent  and 
flight  a  difcompofure  of  the  texture,  would  quickly  make  fo  great  a  change 
in  it,  that  often  a  large  quantity  of  wtne  would  be  violently  thrown  out 
at  the  bung  ;  or,  if  the  pipe  were  too  clofc  ftoppcd,  it  would  havc  its  head, 
orbottom,  beat  out. 

We  hâve  numerous  inftances  of  the  crackîng  of  common  glafs,  when  it 
îs,  too  foon  after  being  removed  from  the  fire,  expofcd  to  the  cold  air,  and 
the  fubtile  bodies  that  are  in  it  ;  which  would  not  hâve  crack'd  it,  if  it  had 
cooled  more  flowly,  fo  that  its  parts  might  havc  had  leifure  to  fettle  into  a 
Jtexture,  convenient  for  the  paflage  of  thofe  fubtile  bodies  ;  which,  in  that 
café,  would  hâve  freely  pervaded  it.     But  I  hâve,  fometimes,  given  a  more 
quick  and  manifeft  inftance  of  the  importance  of  the  prefent  texture  of  a 
body,  with  regard  to  the  univerfal  and  invifiWe  caufes,  that  may  work  up- 
on  it  :  for  having  heated  a  plate  of  copper  red-hot,  and  thcn  fufFered  it  to 
cool  a  littJe,  on  fome  lefi  hot  part  of  the  fire,  fo  that  it  might  not  appear  at 
ail  ignited  when  removed,  to  a  fheet  of  paper>  yet,  upon  its  being  ex- 
pofed  to  the  atmofpherc,  the  fuperficial  part  would  not  only  crack  as  a  glafs 
haftily  cooled^  but  prefently  fly  oflF  in  numerous  fiakes,   and  not  with- 
out noifc  ;  fo  that,   in  a  fliort  time,  I  hâve  had  the  furrounding  part  of 
thcpâpeTj  on  which  the  plate  rcfted,  almofl  qui  te  covcrcd  with  littlc  fcalcs, 
VoL.l.  Q^q  as 
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as  it  were,  bf  that  métal.  And  thc  Bolonian  ftone,  by  calcînation,  acquires 
thîs  property,  that  if  cxpofed  to  the  fun-beams,  or  other  ftrong  light,  it 
will,  in  a  few  minutes,  appear  luminous  \  and,  for  fome  time,  continue  fo 
in  the  dark. 

S  E  C  T,    X. 

Cofmicalfuf'   Y  Have  had  fome  faint  fufpicion,  that  befides  thofe  more  numerous  and 

^«r'  jL'^     ^    uniform  forts  of  minute  corpufcles,  which  are  by  fome  of  the  modem 

jh^^'^lamjs    philofophers  thought  to  compofe  the  aether,  there  may,  poffibly,  be  fome 

and  orders  of  Other  kind  of  corpufcles  fitted  to  produce  confiderable  effeâs,  whçn  they 

nature.  fi^çi  bodies  proper  to  be  wrought  on  by  them.     But,  thc'  *tis  poflîblc  that 

thefe  efFeéts  may  be  plaufibly  explain'd  by  the  aether,  as  'tis  already  under- 

ftood  ;  yet,  I  fufpeét  they  are  not  folely  due  to  the  caufes  affign'd  them,  but, 

in  fome  meafure,  to  the  corpufcles  above-mentioned. 

In  the  aether  of  the  ancients,  there  was  nothing  taken  notice  of  but  a 
diffufed.and  very  fubtile  fubftance  ;  yet  >ye  are,  at  prefent,  content  to  allow, 
that  there  is  always  in  the  air  a  fwarm  of  fteams,  moving  in  a  deterrainate 
courfc  betwixt  the  north  and  fouth  pôles  }  which  we  Ihould  not  probably 
have  dream'd  of,  if  our  inquifitive  Gilbert  had  not  happily  found  out  thc 
magnetifm  of  the  terreftrial  globe.  And  few,  perhaps,  would  have  imaginM, 
that  when  a  hunted  deer  has  fwiftly  pafs'd  over  a  little  grafs,  he  Ibould 
leave  upon  it  fuch  determinate,  tho'  invifible  effluvia^  as  will,  for  many 
hours,  fo  impregnate  the  air  as  to  betray  the  individual  flying  and  unfeen 
deer,  if  there  were  no  blood-hounds,  whofe  peculiar  organs  of  fcent  thofe 
fteams  are  fit  toaffedt.   Arid  'tis  ftrange,  there  fliould  be  fuch  effluviaiori 
long  time  refiding  in  the  air,  that  tho*  our  fenfes  difccrn  them  not,  and 
tho*  they  have  no  opération  upon  other  men  ;  yet,  if  they  meet  with  per^ 
fons  of  a  peculiar  temper,  who  having  formerly  had  the  plague,  thcrcb/ 
obtain  a  peculiar  difpofition  that  fits  them  to  be  afFeâied  by  peftilential 
fteams,  they  may  fo  operate  upon  them,  that  thefe  perfbns  fhall  be  able  to 
difcern  thofe  fteams  to  be  peftilential.     Above  three  months  beforctbe 
great  plague  began  in  Londoitj  in  the  year  1 66 $y  there  came  a  woman  to  a 
phyfician  of  my  acquaintance,  to  defu-e  his  adyice  for  her  hufband,  whofc 
chief  diftemper,  ftie  faid,  was  a  fwelling  in  bis  groin  ;  and  added,  that  he 
was  confident  the  plague  would  rage  vchemently  in  London  next  fummcr. 
His  reafon  was,  becaufe  in  the  laft  great  plague  he  fell  fick  of  that  difeafe, 
and  then  had  a  peftilential  tumour  ;  and  becaufe  two  other  lefs  plagues  were 
each  of  them  preceded  by  a  rifing  in  his  body  ;  and  now  havirg  a  great 
tumour  in  the  fore-mention'd  place,  he  dpubted  not  but  it  woiild  be  fol- 
lowM  by  a  raging  peftilencc.,    This  Xhad  from  the  Doâior  himfelf,  a  pcr- 
fon  of  great  veracity. 

Fabricius  Hildanus  records  of  himfelf,  that  having  had  a  peftilential  tumour 
during  a  plague  that  happen*d  in  his  youth,  if,  for  ipany  ycars  aftcr  ne 
cftanccd  to  go  to,  or  evcn  pafs  by  a  houfc  infeâed  with  the  plague,  hs 
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was  admonifh*d  of  the  particular  difeafe  that  reign'd  thcre,  by  a  fenfible 
pain  in  the  part  wherc  his  tumour  had  been. 

That  curious  obferver  of  the  phenomena  of  difeafes,  at  the  famous  fiege 
of  Breda^  wherc  he  praftis'd  much  among  patients  afflifted  with  malig- 
nj/it  and  peftilcntial  difeafes,  was,  at  Içngth,  himfelf  infeétcd;  upon  which 
he  tells  us,  **  it  well  deferves  to  be  rejnark*d,  that  the  admonition  of  nature 
*'  may   prove- very  ^fcrviceable  in  preventing  the  plaguc.     I  obfcrv*d  in 
*'  myfelf,"  fays  he,  "  when  I  vifited  fuch  as  were  infefted,  that  I  prefently 
**  fdt  a  pain  in  my  groin,  or  arm-pits  ;  fomctimes  my  head  was  fciz'd, 
*'  andthen  I  fwcat  in  the  night,  and  afterwards  had  three  or  four  ftools: 
*'  otbers  alfo  affured  me,  that  the  like  happen'd  to  them."  And  hère  the 
judgment  of  thefc  two  writers,  the  profcffion  they  were  of,  and  their  relating 
things  that  often  happen'd  to  themfelves,  may  well  gain  crédit  to  what  they 
Ç^iy.  The/ê  inftances,  added  to  what  has  been  already  iàid,  may  makc  it  pro- 
pcr  to  confider,  whether  there  are  not  other,  and  unobferv*d  forts  of  effluvia 
in  the  air,  about  which,  to  déclare  a  pofitive  opinion,  is  not  what  I  pré- 
tend to. 

And,  as  I  take  in  the  ftrufture  and  eftablijQi'd  Jaws  of  the  univcrfc,  to 
account  for  the  cofmical  attributes  of  things  ;  I  muft  hère  confefs,  that  I 
fear  we  hâve  not  yet  attentively  confider^i  either  of  the  number,  or  the 
kinds  of  thofc  laws. 

I  am  inclined  to  think  there  may  be  a  greater  number  of  the  more  gê- 
nerai laws,  than  hâve  yet  been  diftinftly  enumerated.  When  we  fpeak 
of  the  eftabliih'd  laws  of  nature,  in  the  more  popular  fenfe  of  that  phrafe, 
I  imagine  they  may  be  juftly  and  commodioufly  diftinguiflh'd  ;  fome  of 
them  being  général  rules,  that  are  Yicry  extenfive,  and  of  greater  affinity 
to  laws,  properly  fo  call'd  i  and  others  feeming  to  be  not  fb  much  gênerai 
rules,  or  laws,  as  the  cuftoms  of  nature,  in  a  particular  part  of  the 
world  i  of  which  there  may  be  a  greater  number,  and  thefe  may  hâve  a 
greater  influence  on  many  phenomena  of  nature,  than  we  ufually  ima- 
gine. 

But  as  the  ftrufture  of  the  world  is  a  great  help  to  our  prefent  inquiry, 
I  fliaJJ  venture  to  lay,  that  tho*  I  admire  the  induftry  of  aftronomcrs  and 
geographers,  yet  they  hâve  prefcnted  us  rather  a  mathematical,  than  a  phy- 
fical  hypothefis  of  the  univerfe  ;  having  fhewn  us  the  magnitudes,  fitua- 
tions,  and  motions  of  the  fix'd  ftars,  and  the  planets,  without  being  foli- 
citous  to  déclare  what  more  fimple  and  compound  bodies  the  globe  we  inha- 
bît  may  confift  of.  And  as,  of  late,  the  difcovery  of  the  four  planets  a- 
bout  Jupiter^  with  the  phenomena  of  comets,  hâve  made  a  reformation  in 
the  theory  of  the  celeftial  bodies  ;  fo  future  difcoveries  may,  perhaps,  re- 
duce us  to  make  changes  in  the  grand  fyitem  of  the  univerie  itfelf  ;  and  in 
that  which  we  confider  as  the  mofl  importa.nt  of  the  mundane  bodies  to  us, 
the  terraqueous  globe. 

What  communication  this  may  hâve  with  the  other  globes  wecall  ftars, 
and  with  the  intcrftellar  parts  of  the  heavens,  we  know  but  very  litde.  I  con- 
fck^  I  hâve  fomctimes  fufpeftcd,  that  there  may  be  in  the  tcrreftri^l  globe 

Ctq  2  ^  .     itfelf, 
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itfclf,  and  thc  ambicnt  acmofphere,  feveral  laws,  or  cuftoms  of  nature, 
that  belong  to  this  orb,  and  may  bc  denominated  from  it,  wUch  yct^  feem 
to  hâve  been  either  unknown,  or  ovcrfccn,  both  by  fcholaftic  and  mathe- 
matical  writers. 

And,  firft,  I  hâve  often  fufpeâed,  thatthere  îs  in  the  mafs  of  the  carth,. 
fome  great,  tho'  flow  internai  change  ;  from  confidering,  that  almoft  in  ail' 
countrics,  where  obfervations  hâve  becn  made,  there  has  a  plain  andcon- 
fiderable  altération  appear'd  \xï  the  variation^  or  rather,  deciination  of  thc 
magnetic  needle  ;  which  is  the  diftance  by  which  the  needle  déclines  caft, 
©r  weft,  from  thetrue  north  pôle.     Near  Londatty  thecompals  declincdb 
the  year  1580,  above  11*  5  in  the  year  i6i2)  above  é;  in  the  year  1633, 
about  45  anditha^,  oflatc^been  found  to  havç   Rttle  or  no  variation. 
And,  at  a  place  within  half  a  league  of  London^.  trying  with  a  long  and  eu- 
rious.  needle,  purpofely  made  and  pois*d,  I  couM  fcarcc  difcern  any  de- 
ciination at  ail  :  and  if  the  needle  deciined  fenfibly  any  way  from  the  pôle,, 
it  feem*d  to  do  fo  a  little  more  towards  the  other  fide,  than  that  towards 
which  it  deciined  before.     And  having  in  the  year  1 66p,.  by  the  help  of  an 
ejcaéLmeridzan  line^  made  an  obfervation  at  London  itfclf„  with  two  ihftni- 
ments,  one  whereof  was  ectraordinary,  and  différent"  from  the  other,  I 
couid  not  difcern  the  deciination  of  the  needle  to  exceed  half  a  degree.    But 
fînce  obfervations  of  this  kind  may  prove  more  confïderable,  than  we  are 
aware  of  ;  and  fince  they  ought  to  be  made  ^  dîftant  places  ?  I  fhall  add, 
that  the  Cape  of  Good  Hope  being  one  of  the  nïcfl  eminent  parts  of  thc  tcr- 
refkrial  globe,  an  ancient  and  mofl  expericnced  navigator  of  my  acquain- 
tance,  affured  me,,  that  when  he  wasa  young  feaman,  he  ohferv^d  the  varia- 
tion there  to  bc  about  2*"  weftward  ;  and  afberwards,  dliringmany  years  that 
he  failed  betwixt  Eafi-India  and  Europûy  he  foimd  it  to  increafe  gradually. 
And,,  as  he  learned  from  ancient  writihgs,  and  the  traditions  of  old  fcamcn^ 
that,  before  hîs  time,  they  had  found^  no  variation  arall,  he,  about  15  years 
ago,.  which  was  the  lafl  time  he  took  it,  found:  it^  by  accurate  inffruments, 
to  be  6°,  and    about  48',  ib  that  during  the  time  he  ufed  the  féas  about 
tbe  Capi  of  Goâd  HopCy  the  variation,  ftill  weflward,.  had  decrcas'd  near 
5**.     Hence,.  Icannot  but  think  it  probable,  that  there  may  be  agents  we 
know  not  of,  that  hâve  a  power  to  give  the  internai  parts  of  the  tcrrcftrial 
globe  a  motion,  tho**  we  cannot  yet  certainiy-  tell,  according  to  what  iaws 
^tis  regulated,  or  famuch,  as  whether  it  be  conflantîy  regulated  by  certam 
Iaws,.  or  no.     And  wliat  other  alterarions-  agents^  that  can  produoc  a  change 
in  the  terreflrial  globe  itfelf,  may  make  in  particular  parts  of  it^  who  can 
inform  us  ?  ' 

We  may,  next,,  confidèr  thc  great  uncertaînty,  and  irregolarity  hifhcr- 
»  obfervVi  in  the  weîght  of  the  atmof^ere,  by  our  new  ftatical  baromc- 
«ÊF6  r  and  much  more- fenfibly  by  mercurial  onesj  yet  without  having  dil- 
coverM  the  caufês  of  fûck  confîderable  altérations  in  the  air  ;  exccpt  thar,. 
in  gênerai,,  they  proceed  from  fubterraneal  flîeam^,  whofe  influences  ujwn 
etherthingsmay  bc  more  confîderable  than  we  hâve  yet  badopportunity 
»  ohferve^  _ 
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*Tis  very  rcinarkable>  what  M.  de  Rocbfort^  who  lîvM  in  fome  oF  thepHrstcs. 
American  iflands,  relates  about  the  hurricanesin  thofe  parts,  viz,  that  before  ^ 
the  Europeans  came  thither,  the   inhabitants  obfcrv'd  they  had  thofe  fi- 
tal  tcmpefts  once  in  fevcn  years  5    and  no  oftner  ;    afterwards   they  were 
troubled  with  them  but  once  in  fix  years  5  and,  at  length,  they  grew  fo 
fréquent»  that,  in  our  author*s  time,  they  return'd  every  year  j  and,  as  they 
once  obièrv'd»  twice  in  one  year  ;  and,  afterwards,  thrice  in  another.    Ancf, 
an  iii(^i(itive  Gentleman,  who  had  liv*d  in  New-England,  aflur'd  me,  thcre 
was  a  great  change  made  in  the  température  of  the  climate  of  that  country, 
it  being  grown  much  milder  than  formerly  ;  as  had  been  obfcrv'd  for  many 
years  after  the  Englijb  planted  a  colony  there  :  the  change  was  manifeftly 
perceîT*d  by  the  natives  ;  and  appear*d,  alfo,   by  the  flow  opération   of 
the  coJd  upon  the  waters,  which  were  formerly  frozen  at  particular  times, 
Anàj  haring  the  honour  to  ftand  by  his  majefty»  when  he  receiv'd  an  ad- 
drefi  from  New-  England<,  prcfentcd  by  the  govcrnour  of  a  colony  there, 
the  king  afking  hîm  about  the  température  of  the  air  of  that  country,  he  re- 
ply*d,  in  the  prefcnce  of  fevcral  who  came  from  America  with  hîm,  that 
•*  the  climate  had  much  alter*d,  and  loft  of  ks  former  coldnefs,  for  feveral 
•^  years,  fince  the  Englijb  fettlcd  there.**    Whether  this  decreafe  of  tbe 
ibarpneis  of  the  air  will  proceed,  or  how  long  it  will  continue,  time  muft' 
dîicover.     But,  fuppolîng  the  matter  of  faâ  to  be  true,  and  that  the  change 
dépends  not  on  any   manifeft  caufe  v  what  has  happenM  already,  feems, 
»  me,  vcry  confiderable  i  fince»  in  a  boofc  întiticd,  New  England*j  Pro-- 
j§>f#,  written  by  Mr.  fVoodj  one  of  the  ancient  plant^rs  of  New-England^ 
tbcrc  is  this  notable  paflage.     **  In  former  times,  the  rain'  came  feldom,. 
•*  but  very  vi<dentty»  continuing  its  drops,  which  were  great  and  many,- 
^  fbmetimes  24  hours  together,  fometimes  48  ;  which  water'd  the  ground 
•♦  for  a  long  time  after  ;  but,,  of  late,  the  fcafons  are  much  alter'd  ;   the 
•^  rain  coming  oftner,  but  much  more  moderately,  with  Icfs  thunder  and 
•*  lîghtning,  and  fudden  gufts  of  wind."     And,  again,  fpeaking  of  the* 
heathen  natives,  he  fàys,  "  they  acknowledge  the  power  of  the  Englifiman^' 
**  God,  as  they  call  him,  becaufe  they  could  never  yet  hâve  the  power,  by^ 
^  their  conjurations,  to  damnify  the  Englijb^  either  in  body ,  or  goods  ;  ancf, 
**  befides,  they  fay,  he  is  a  good  God,  that  fends  them  fo  many*good  thîngs  ; 
'*  fo  much  gpod  corn,  fo  many  gpodcattel,  temperate  rains,  fair  feafons-j. 
•*-  which  they,  likewife,  are  the  bettcr  for,  fince  the  arrivai  of  the  EngK/b  % 
"  the  times  and  feafons  being  much  alter*d  in  feven  or  eight  years  ;  frec^ 
"  from  lighrning  and  thunder,,  long  droughts,fudden  and  tempefhious  dafhes  • 
♦«  of  rain,  and  lamentable  cold  winds.*'     Hence  it  appears  that  this  decreafe- 
of  the  coldnefs,  and  feverity  of  that  climate,  were  taken  notice- of  many 
years  ago  j  for  'tis  now  35  years  fince  diis  book  was  publififd. 

Magnetus  tells  us,,  in  his  treatifè  of  manna,.  that,  in  the  country  he  caHs^ 
Cenotriûy  there  was  no  manna  to  be  found  a.litrle  above  three  htindred' 
years  ago.  And  that  in  Calabria  itfelf,.  which  furnifiies  a  great  parr  of  * 
Europe  with  that  drug,  'tis  but  two  âges  fince,  or  thereabouts,  that 
manna  has  fallen.     'Tis  ferioufty  afiirmfd  to  me,,  by  fobcr  pcrf5iîi5,  from 

theif' 
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Physics.  thcîr  own  cxpcricncc,  that  thc  fpots  made  in  lincn,  by  the  juices  offrait, 
and  partlcularly  of  rcd  currans  in  ftraining  bags,  wili  beft  wafh  out,  and 
fcarce  otherwife,  at  that  time  of  the  ycar,  whcn  thof^  fruits  are  ripe  thccn- 
fuing  year. 

The  ingenious  French  writer  of  the  hiftory  des  IJles  jintilleSy  where  hc 
Hved  feveral  years,  fpeaking  of  the  fruit  they  there  cail  AcajoUy  tells  us,  that 
the  juice  of  fomc  of  the  internai  parts  of  it,  tho*  reputcd  an  excellent  re- 
medy  in  fainting  fits,  is  of  fuch  a  nature,  that  if  ic  chance  to  fall  upon  a 
pièce  of  linen,  it  turns  to  a  red  fpot,  that  lafts  till  the  tree  cornes  to  be  again 
in  flower  ;  which  phenomena,  (if  the  length  of  time,  and  the  heatand  tem- 
pérature of  the  air^  ufual  in  the  feafons  of  pioducing  blofioms,  and  rip:n- 
rng  of  fruits,  be  found  to  hâve  little  fliare  in  their  caufe)  may  provc  of  fomc 
ufe  in  our  prefent  inquiry. 

Wliatever  be  the  true  caufe  oftheebbing  and  flowing  of  the  f^a,  yet,  at 
fpring-tides,  the  motions  of  fuch  vall  maflcs  oï  matter,  as  the  great  océan, 
and  moft  of  the  feas,  are  fo  conftantly  co-incident  with  the  new  and  foU- 
moon  -,  and  the  more  ftupendous  fpring-tides  hâve  been,  in  moft  places,  lo 
long  obferv'd  to  liappen  regularly  about  the  equinox,  that  it  is  worth  an 
enquiry  whether  thefe  confpicuous  phenomena  may  not,  fomewhat  coiifirra 
the  conjectures  we  are  difcourfing  of, 

And,  recoUefting  how  many  queftions  I  hâve  put  to  navigators,  about 
the  luminoufnefs  of  the  fea,  which,  in  fome  places,  fhines  in  the  nîght,  as 
far  as  the  eye  can  reach  ;  at  other  times  and  places,  only  when  the  waves 
dalh  againft  the  veffel,  or  the  oars  ftrike  andcleave  the  water;  that  fomc 
feas  fhine  often,  and  others  hâve  not  been  obferv'd  to  Ihine  -,  that,  în  fomc 
places,  the  fea  has  been  obferv*d  to  fhine,  when  particular  winds  hâve 
blown,  whilft,in  other  feas,  the  obfervation  holds  not  ;  and  that  in  the/âmc 
traA  of  fea,  within  a  narrow  compafs,  one  part  of  the  water  will  be  lumi- 
nous,  whilft  the  other  is  dark  :  I  fay,  recoUefting  many  of  thefe  odd  pheno- 
mena, which  hâve  been  told  me  by  very  crédible  eye-witnefles,  I  am  tempt- 
ed  to  fufpeft,  that  fome  cofmical  law,  or  cuftom  of  the  terreftrial  globe;  oïy 
at  leaft,  of  the  planetary  vortex,  may  hâve  a  confiderable  fhare  in  thc  pro- 
dudbion  of  fuch  efFeds. 

Nor  am  I  furc,  that  fome  fubterraneal  change,  or  fome  yet  iinobferv*d 
commerce  betwcen  thc  earth,  and  other  mundane  globes,  has  not  an  inte- 
reft  in  thc  origin,  continuance,  and  ceflation  of  thofe  difcafes  the  phyficians 
calI  new,  which  invade  whole  countrîes,  and  fometimes  greater  portions  oi 
the  earth,  and  laft  very  many  years,  if  not  fome  âges,  before  they  bccomc 
cxtinft. 

I  fhall  mention  but  two  fufpicions  more,  about  the  eftablifli'd  laws  and 
cuftoms  of  nature.  The  firft  is,  that  I  doubt  thofe  thought  the  grand  rulcs, 
whereby  things  corporeal  are  tranfafted  -,  and  which  fuppofe  thc  conftancy 
of  the  prefent  fabric  of  theworld,  and  a  regular  courfe  of  things,  are  notaJto- 
gether  fo  uniformly  comply*d  with,  as  we  prefume  ;  at  leaft,  as  to  thelincs, 
according  to  which,  the  great  mundane  bodics  move,  and  the  boundariesof 
their  motions.     For  what  reafon  the  wife  author  of  nature  pleas*d  topermi^ 
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that  (hc  (hcuîd  be  fometimes,  as  it  were,  over-ruled  by  the  exorbitant  mo-PHYSics. 
tioriS  of  boùies,  I  muft  not,  in  this  place,  cnquire:  but,  when  I  confider^ 
thc  nature  of  brute  matter,  and  the  vaftnefs  of  the  bodies  that  make  up  the 
world  ;  the  ftrange  variety  of  thofe  bodies  which  the  earth  comprizes, 
andothers  of  thcm  may  wcU  bc  prefum*d  to  contain  5  and  when  I,  likewife, 
confidcr  the  fluîdity  of  that  vaft  interftellar  part  of  the  world,  wherein  thcfe 
globes  fwim  ;  I  cannot  but  fufpeft,  there  may  be  lefs  of  accuracy,  and  of 
confiant  regularity,  dian  we  hâve  been  taught  to  believe,  in  the  ftruôure  of 
ths  univerfe.  And,  to  pafs  by  the  irregular  motion  of  the  fun,  whence,  by 
the  obfcrvation  of  the  exafteft  aftronomers,  natural  days  are  not  ail  of  equal 
length  -,  this  bright  luminary,  from  time  to  time,  not  only  vomits  out 
great  quantities  of  opakc  matter,  call*d  his  fpots,fome  of  them  bigger,  per- 
liaps,  than  Europe^  or  AJia^  but  has  had  almoft  his  whole  face  fo  darkened 
wirh  them,  that,  for  a  year  together,  he  fuffer*d,  as  it  were,  an  eclipfe. 
Add  to  this,  the  cornets,  their  number,  vaftnefs,  duration,  odd  motions, 
and  other  phcnomena  ;  and  *twill  appear,  that  even  in  the  celeftial  part  of 
the  wcrld,  ail  is  not  fo  regular  and  unvariable,  as  men  hâve  been  madc  to 
believe. 

I  might  hère  déclare,  that  with  regard  to  certain  black  and  white  clouds, 
faid  to  move  as  regularly  in  the  antarâic  hemifphere,  as  the  neighbouring 
ftars  thcmfelves,  I  hâve  been  aflur'd,  by  the  captain  of  an  Eaft-India  fhip,. 
"who  lately  ventur'd  upon  unfrequented  parts  of  the  fouth-fea,  that  he  had 
often  fcen,  in  the  fouthern  hemifphere,  in  the  complément  of  the  circle  of 
the  milky-way,  two  or  three  places  appearing  like  clouds  that  moved  with 
the  whire  part  of  the  circle,  regularly  aboùt  the  earth  in  24  hours.  But, 
by  his  account,  I  fufpcft,  that  the  black  clouds,,  faid  to  appear  in  this 
quarter,  are  no  more  than  a  kind  of  perforations,  or  parts  of  the  azuré  Iky 
in  the  milky-way  ;  for,  the  colour  of  them,  he  faid,  was  not  black,  but  a 
deep  blue.  The  white  clouds,  called,  alfo,  the  Magellanic  clouds,  he  faid, 
hc  had  often  feen  towards  the  fouth-pole,  moving  about  it  in  24  hours  -, 
and  that  he  began  to  difcover  them  in  about  1 8^  fouth  latitude  ;  that  they 
wcrc  really  white,  and  three  in  number,  tho*  two  of  them  be  near  each 
other  ;  the  greateft  lying  far  from  the  fouth-pole;  but  the  other,  not  many 
dcgrees  more  remotc  than  the  confpicuous  ftar,  faid  to  be  neareft  the  famé 
pôle  ;  that  is,  about  1 1*"  diftant  from  it  \  tho*  there  is,  alfo,  faid  to  be  one 
of  thefifth  magnitude,  not  3*"  diftant  thercfrom.  But,  perhaps,  thefe  fup- 
pofêd  clouds,  if  view'd  thro*  a  good  telefcope,  would  appear  to  be  conftel- 
lations  of  fmall  ftars,  fingly  invifible,  like  thofe  in  the  galaxy,  the  belt  of 
Orion^  &€. 

On  the  other  hand,  we  may,  perhaps,  take  fuch  things  for  exorbitan- 
ces  and  déviations  from  the  fettled  courfe  of  nature,  as,  if  long  and  atten- 
tively  obferv'd,  will  be  periodical  phenomena  of  very  long  intei-vals.  But, 
bccaufe  men  hâve  not  fufficient  (kill,  and  curiofîty  to  obïerve  them,  nor  a 
life  long  enough  to  be  able  to  take  notice  of  a  compétent  number  of  them, 
ihey  readily  conclude  them  to  be  but  accidentai  extravagancics,  that  fpring 
noi  from  any  fettled,  and  durable  caufcs.  For,  the  world,  like  a  great  ani- 
mal^ 
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mal,  producing  fonic  efFefts  but  at  determinate  feafons;  rf  the  firft  man  ha3 
lived  but  onc  year  in  the  world,  he  would,  pcrhaps,  havc  thought  the  blof- 
foming  of  trees  in  the  fpring,  and  their  .bearing  tVuit  in  the  fummer,  acci- 
dentai \  and  hâve  look*d  upon  an  eclipfe  of  the  fun,  as  a  prodigy  of  nature  i 
obferving,  that  though  at  every  ne^e  môon,  the  fun  atid  Ihe  came  very  ncar 
togethcr  ;  yet  neither  before,  nor  after,  was  there  any  fiich  terrible  pheno- 
menon  confequent  thereupon.  And  we  ourfelves  may  eafily  remember 
what  ftrange  conjeftures  we  had  of  the  feveral  varions  appearancesof  5^/ttr;îr, 
for  feveral  years  after  our  telefcopes  firft  difcover'd  them. 

But  moft  remarkable  is  that  celeftial  phenomenon,  afforded  us  by  the 
emerging,  difappearing,  and  re-appearing  ftars  of  this  âge,  which  havc  been 
obferv'd  in  the  girdle  of  Androineda^  and  in,  or  about  the  fwan's  breaft  $ 
and,  efpecially  that,  which  having,  about  25  years  ago,  appear*d  for  awhile, 
in  the  whale's  neck,  among  the  fixed  ones,  and  afterwards,  by  degrecs,  dif- 
appear*d,  was  look*d  upon,  by  the  aftronomcrs  of  that  time,  who  did  not 
out-live  it,  as  a  cornet  :  but,  afterwards,  an  ingenious  Englijh  gentleman,  of 
my  acquaintance,  having  obferv'd  hère,  the  return  of  the  like  phenomenon, 
in  the  famé  part  of  the  heavens,  it  caus*d  much  wonder  :  fince  whcn,  tk 
famous  Bullialdus^  and  others,  hâve  taken  notice  of  it,  in  the  famé  place. 
Now,  thefe  obfervations,  and  efpecially,  the  laft  difappearance  of  a  ftar, 
judg'd  to  hâve  been  plac'd  among  the  fixed  ones,  and  eftimated  to  be  of  the 
^h  magnitude,  hâve  fomewhat  confirma  me  in  the  fufpicion  I  am  now  upon. 
For,  if  this,  and  the  other  new  ftars,  continue  to  return,  periodically,  totbc 
famé  part  of  the  heavens,  where  thcy  hâve  been  already  fccn,  as,  at  leaft,  in 
this  its  graduai  increafe,  after  it  began  to  fliew  itfelf,  and  decreafe  after- 
wards, feem  to  promife  ;  then  I  may,  with  more  probability  than  before, 
fufpcft  that  there  are  vortices  beyond  the  furfkce  of  what  we  call  the  fimu- 
n\ent  :  which  fufpicion,  if  true,  would  much  difcredit  the  hyçothefis  wc 
now  havc  about  the  fyftem  of  the  world  ;  and  favour  what  I  conjcûurMjas 
poflible,  about  periodical  phenomena.     However,  if  cither  the  new  ftar, 
without  departing  from  its  place,  be  only  fomctimes,  by  degrees,  ovcr- 
fpread,  and  hid  by  fpots,  like  thofe  of  the  fun,  which  are  afterwards,  alfo, 
diffîpated  -,  or  if  it  hâve  a  darfc  hemifphere,  as  well  as  a  light  one  ;  or  ra- 
ther  a  greater  part  of  its  globe  obfcure,  than  luminous,  as  BulliaUus  in- 
genioufly  conjeéhires,  and  by  turning  flowly  about  its  own  axis,  fomctimes 
obverts  to  our  eyes  its  luminous,  and  fomctimes  its  dark  part  ;  there  wiJJ 
be  rcafon  to  queftion,  the  great  uniformity  imagm'd  în  the  celeftial  bodics, 
and  motions  j  and  to  countenance  what  has  been  propos'd  about  periodical 
mutations  in  the  mimdane  globes  -,  efpecially  fince  thefc  phcnora«»  argue, 
that  even  thofe  ftars  we  call  fix'd,  and  havc  locdc^d  upon  as  invariable,  are 
fubjeft  to  mutations  great  cnough  to  bc  takcn  notice  w  by  our  naked  eyes, 
at  fo  immenfe  a  diftance. 
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SAlt-petre^  eîther  in  its  rudiments,  or  dirguizes,  is  to  be  found  in  (b 
great  a  number  of  oompound  bodies,  that  it  &enis  to  be  the  moft 
univerfal  of  faits  -,  and,  confequently  deferves  the  ftriâeft  examina- 
tion,  in  ordcr  to  difcover  the  nature  of  other  bodies,  and  to  improvc 
icvcral  parts  of  natural  philofophy . 

Having  by  the  ullial  way  or  folution,  filtration,  and  coagulation,  reduced  ThwMpni^ 
common  nitrc  into  cryftals»  we  put  four  ounces  of  it,  thus  purified,  into^**^ 
a  ftrong  new  crucible^  wherein  we  melted  it  into  a  linipid  liouor,  and, 
whîlfl  it  was  infufion,  caftinto  it  a  fmall  live  coal,  which  prefently  kindled 
it,  and  made  it  boil,  hifs,  and  flafh  for  Ibme  time  :  aftér  this,  we  caft  in 
another  glowing  coal,  which  madeit  fidnûnate  a-frefh^  and,  after  that,  a 
third,  and  a  fourth  ;  and  fo  continued  the  opération,  tiU  the  nître  would 
neither  fulminate,  nor  be  kindled  any  more.  Then  we  continued  to  keep  it 
in  a  ftrong  fire  for  above  a  quarter  of  an  hour,  that  if  any  volatile  part 
ihould  yet  remain,  it  mightbe  forced  oflf.  And  now  taking  out  the  cruci" 
ble,  and  breakmg  it,  whilft  it  was  hot,  wedivided  the  remaining  fixed  nitre, 
into  two  eoual  parts,  and  diflblved  one  in  as  much  fair  water  as  would  juft 
fufficefor  tnat  purpofe  ;  then  dropp'd  on  it  fpirit  of  falt-petrc,  till  theebul- 
lition  ceas'd  ;  and,  after  filtration,  expos'd  it  în  an  open  vial  to  the  air  :  and 
to  the  other  portipB,>.not  dilTolyed,  we  dropp*d,  likcwife,  of  the  famé  foi- 
rit,  till  the  hiffuig  andebullition  wholly  ceas'd  ;  and  then  expofed  this,  alfo, 
to  the  air,  with  the  former.  The  event  was,  that  the  mixture  wherein 
we  employ'd  fair  water,  ihot,  in  a  fcw  hours,  to  the  lower-part  ofûtt  fides 
of  the  glafs,  fome  faline  particles,  which  feem'd,  bytheir  form,  to  be'  fait- . 
pctre-,  ampngft  which,  neverthelefs,.  thcre  appear'd  to/fwimvèry  littlc 
freins  of  i^me  other  kind  of  fait.  The  cryftals  were,  the  nttx,  day^  takeii 
out,  being  by  that  time,  grown  fomewhat  larger,  and  more  numerous  ; 
and^  upon  trial»  they  difcover*d  themfelyertobe.truly  nitrpus^bothby  their 
Vou  I.  R  r  burn- 
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Ph  Ys I es. burning  and  fhape.      The  figure  of  the  cryftals  of  refin'd,  unanalyz*d  nître, 
^'— -nr"**-'  I  found,   upon  examination,   to  be  not  cylindrical^  but  each  appear'd  to 
hâve  fix  fl^t  fides,   of  unequal  breadth  -,  any  two  of  thc  oppofitc  ones,  bc- 
ing  commonly  parallel.     The  remaining  liquor,  being  pour*d  into  an  open 
glafs,  and  left  in  the  famé  window,  continjued  for  five  or  fix  days  without 
any  confiderable  altération  ;  but,  at  the  end  of  that  time,  there  bcgan  to  ap- 
pear  very  fine  cryftalline  Stiria  of  petre,  which  gradualiy  grcw  more  nu- 
merous  fora  fortnight  longer.     A  great  part  of  the  othcr  mixture,  wherein 
nowater  was  employ'd,  fubfided  in  the  form  offalt,  over  which  there  fwam 
a  little  liquor,  that  feem'd  to  keep  the  fubfiding  partiales  From  congealing 
into  one  cohérent  mafs  \  and  partof  this  fait,  being  taken  eut,  and  driedin 
the  air,  appear'd  not  very  regularly  figur'd,  yet  refembled  the  fhape  of  falt- 
petre  -,  and,  caft  on  a  quick  coal,  imitated  the  déflagration  proper  to  nitre. 
The  remaining  partof  this  fait,  together  with  the  liquor  fwimmingupon  it, 
we  kept,  for  about  a  monà,  in  the  open  air,  without  ^cerning  any  change, 
till  towards  the  latter-end  of  that  time,  when  itcoagulated  intofmall  faline 
maflès,  whofe  figwes  wert  «et  difeerftîWe  ;  and- thuL fuit,  difTolvtng  di^ 
whole  in  a  little  fair  water,  and  filtring  it,  we  found  after  evaporation,  a- 
bout  ohe  half  of  thè  fait  ftiot  into  fine  cryftals,  figured  lîkc  thofe  of  petre,  tho' 
fomewhat  différent  in  tafte,  but  burnii^g  upott  a  lîve  côal  Kke  thcm:  andthc 
remaining  half  of  this  folution  bçing  haftily  exhakd,  let  fall  its  fak  in  ar 
figure  not  reduciWc  either  to  that  of  falt-petre,  or  of  any  orhcr  detcrmi- 
nate  kind. 
Oh/emminms      To  fcndcT  thîs  expcriineM  the  ckarcr,  let  it  be  obfor'd,  (i.)  That  a  frrfli 
upon  making    c€)al  is  Hot  to  bc  thrown  in^  till  the  détonation,  occafion'd  by  the  fbr- 
theexpenment.^^^^  be  ahnoft  ended,  t^nfcfs  the  màttcr  bk)ws  that  too  foon  ont  of  the 
crucible.     (2.)  That  the  fpirit  of  nitre  requîfite  to  bc  droppMon,  amounts 
not  quhe  te  fo  great  a  weigbt  as  the  falt-petre  lofes  in    its  détonation. 
(3  )  That  the  &ted  nkre,  ^hus  in^de,  differs  but  very  Httle  fi^om  viilgac 
(îdt  of  tartar,  in  lixiviate   tafte,  in  its  aptnefs  to  atttaft  the  moifture  ofrhc 
air,  and  its  other  more  obvious  qualîtîes  ;  only,  as  felt  of  tartar  is  white, 
this  was  of  a  deep  colour,  betwixt  blue  and  green,  whîch  yet,  upon  the  af- 
fufion  of  the  fpirit  of  nitre,  vanifh'd  \  tho*  fome  fort  of  calcin*d  nitre  will> 
of  itfdf,  obftinately  reta;în  that  colour. 

But^  for  a  more  ^xpedkious  way  to  re-produce  nitre,  we  run  its  fixed  fait 

fer  dâlTtfuitàm^  which,  after  fiJtration,  immediately  fhot,  with  the  fpirit  of 

nître,  into  tnie  nitrous  cryftals  :  but  bccaiife,  in  dry  weather,  this  iii^^  is 

long  in  ruiming,  we  hâve  doae  thc  frfmc  thing  with  a  folotion  of  ftxecl  nitît, 

ftûr  iirater^  iand  fome  portion  of  the  fpîrk.     And  left  ît  fltoirld  bc  fbfpcftcd, 

tliat  thefe  cryftals  prooeeded  frôm  fome  particles^f  rtitre,  y\tx,  Inrking  in  the 

fait  after.  fixation^  we  havc  produced  the  famé  from  cdmmon  pot-a/tes,  and 

jiquafcrtrs: 

D'à  Ri  n         "Hencewe  fee,  that  motion,  figure,  and  difpofition  of  parts,  ^ththe 

from  threxte'^"^^  primary  and  Hiechamcal   properties  ôf  mattcr,    ftrffice  to  produce 

rimcut.  ai  to  thofe  morc  fccondûry  àffeéUons  of  bbdîe^,  which  are  called  fenfirfe  qua- 

thc  ca.fe  of    liîies,    Aûd  to  tcgin  \^kh  heac  and  cold  -,   it  fe  commortly  foppafed,  that 

heat  and  cold,  fait 
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falt-pttre  k  Me>«r die ookkft  bodies  \  jet  the  parts  of  k,  viz.  its  fpMt and  Pti vsfcs> 
6xed  f^  put  tqgether,  immediatcly  agicatc  cach  othcr,  wîth  véhémence,  i^"^,^^"J 
and  produce  a  grtat  hcat  ;  as  if  tbat  quality  were  nothing  but  a  various, 
iind  brifl;  motÛMi  of  tlic  minute  particks  of  .bodies  :  for  the  hcat  contlnued 
as  long  aa  thU  ooofîifed  a^cation  laited,  and  wich  that  agitation  it  increa- 
fcd,  or  abated  ;  wà  at  Icngth,  whcû  the  motion  ccafed,  the  hcat,  alfo, 
vaniihed.  

Upon  the  mixture  of  the  two  above-mentîon*d  liquors,  there  waa,  alfo,  ^^«Wj. 
produced  a  very  audible  found,  not  unlikc  that  of  a  live  coal  in  water  -, 
and  thls  hU&ng  was  accompanied  with  an  eftervefcence  and  boiling,  till  the 
bubbks  were  ready  to  flow  ovcr  the  veffel.  The  found  fcemM  to  procced 
from  the  fudden  and  fmart  percuffions  of  the  air,  made  by  the  fwirt  and 
irreguJar  motion  of  the  particles  of  the  liquors  ;  for  it  incrcafed  and  grevr 
iiint  in  proportion  to  their  ebuUition.  And  fuch  a  kind  of  noife,  but  much 
louder,  wa^  produced  by  cafting  a  live  coal  upon  the  falt-petrc.  What  in- 
tereft  fuch  a  fmartnefs  in  ftriking  the  air  hath  in  the  produfbion  of  found, 
may,  in  fome  m^eafurc,  appear  by  the  motion  of  a  buller,  and  that  of  a  wand, 
which  produce  no  found,  if  they  flowly  pafs  thro'  it  ;  but  if  the  one  fmart- 
\y  ftrike  the  air,  and  the  other  be  Ihot  out  of  a  çun,  rhe  celerity  of  their 
percuflions  puts  it  into  an  undulating  motion,  which  produces  a  confidera- 
ble  found.  This  noife  ended  long  before  the  heat }  to  produce  the  latter 
whereof,  fuch  an  inteftine  tumult  of  the  parts  of  many  bodies  will  fuffice, 
which  is  yet  unable  to  produce  a  ibund  :  as  we  fee  in  amber,  or  good  hard 
wax,  heated  by  fubbing  ;  and  in  many  liquors,  that  retain  a  eonfiderable 
degree  of  heat  long  after  the  expiration  of  the  noiiè  they  made  in  boil- 
ing. 

The  diverfification  of  colours  is  obfervable  in  many  inftancesf,  as  well  ^CoUttru 
in  this  experiment.  And  the  like  change  we  hâve,  fometimes,  obferved  in 
fixed  nitre,  upon  leaviog  it  in  the  moift  air.  The  copious  flimes  arifing 
from  the  mixture,  would  make  the  unfiird  part  of  the  glafs  of  a  reddiih  co- 
lour  -,  which  is  not  noore  odd,  than  that  rhofe  of  diftill'd  ibot  Ihould  appear  as 
white  as  milk.  A  fublinution,  likewife,  of  fal-armonîac,  and  antimony, 
exhibits  a  firaage  variety  of  colours  :  but,  in  making  a  nitre  from  pure  fait 
of  tartar,  and  Aquafortis^  there  arofe  a  decp  green  colour.  And,  nitre  it- 
felf,  yields,  in  diftiliation,  blood-red  fumes,  which  fall  again  into  a  liquo^ 
that  m^nifefts  no  rednefs  at  ail. 

Upon  the  mixture  of  thefe  two  liquors,  there  is,  alfo,  produced  a  very  Odoms. 
ftrong  and  ofFcnfive  (raell.  But  tho*  the  fpirit  of  nitre  hath  an  ungrate- 
ful  odour,  of  itfelf,.yet  it  is  made  much  more  offenfive,  by  being  poured  on 
its  own  fixed  fait.  The  odour  of  the  iixed  nitre  is  very  languid  ;  but  that 
which  it  difcovers,  when  diffolved  in  a  littk  hot  water,  is  wholly  différent 
frt>m  the  offenfive  fcent  of  the  other  *,  being  of  kin  to  that  of  alkalizate 
faits.  And  yet  the  falt-pctre,  from  which  fuch  differently-fcented 'bodies 
proceed,  and  which  may  again  émerge  from  the  coalition  of  thcm,  haa 
no  fmell  at  ail. 

R  r  2  Again, 
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Again,  the  taftes  of  thefe  two  bodies,  are  as  différent  a^  any  ofdieff 
other  qualities  :  the  fixed  nitre  has  as  ftrong  a  tafte  of  fait  of  tartar,  as  thc 
fpirit  has  of  diftill*d  vinegar  ;  yet  thefe  two  bodies  both  fpring  fromi 
and  unité  into  fak-petre,  which.  betrays  upon  the  tongue,  no  heat,  nor  cor- 
rofivenefs.  And  tho'  the  renew'd  falt-petre  had,  at  firft,  a  tafte  morefharjr 
than  ordixiary  nitre,  yet  tliat  pungenqr.  may,  probably^  hâve  procccded 
from  fôme  acid  partiales  of  the  fpirit,  not  duly  incorporated  with  thc  niv 
trous  parts. 

Farther,  this  experiment  makes  it  queffionable,  whether  inflammabilitr 
firiâly  requircs  a  fulphureous  ingrédient;  and  whether  it  may  not rcfult 
from  fuch  a  contrivance  ^of  parts,,  as  difpofes  them  to  be  put  in  motion  by 
the  adventitious  corpufcles  of  another  body,  fo  as  to  exhibit  what  wc 
call  flame*,  How  violent  a  heat  ia  producible  upon  fuch  an  account  as 
this,  may  appear  by  a  mixture  of  filings  of  iron,  and  fpirit  of  nitre  ;  whick 
will  prefently  begin  to  penetrate  the  métal,,  disjoin,,  fhake  afundcr,  and 
fcatter  its  parts,  with  great  rapidity,  upon  which  a  ftrong  heat  cnfucs,* 
tho*  the  famé  fpirit  will  calmly  run  camphire  into  an  oil^  without  mani- 
fefting  any  conflift. 

Our  eicperiment,  alfo,  infcrms  us,,  that  falt-petre  may-  bc  preduccd  by 
the  coalition  of  two  bodies,  which  are  neither  of  them  inflammable.  Tis 
obfervable,  that  upon  cafting  nitre  on  a  glowing  coal,  or  upon  thc  caftii^ 
a  glowing,  coal  into  that  when  melted,  the  nitre  will  immediately  takc 
fire,  and  flalh  out  into  bluifti  fkmes  ;  but,  if  the  famé  nitre  be  plàccd  in 
a  crucible,..which  (hall,  by  degrees,  be  madc  glowing  hot,  the-  fait  will  bc 
thereby  melted,  but  not  kindled. . 

It  may  alfo  deferve  enquiry,  whence  falt-petre,  which  when  commit- 
ted  todiftillation,.  is  very  welldried,  fends  over  fpirics  into  tbt  receiyer^ 
that  do  not,,as  fal-armoniac,  and  fome.other  bodies,.  diftillM  with  thc  like 
beat  and  veifelfi,,  adhère  in  the  form  of  fublimate,  but  feU  into  a  liquor 
that  coagulâtes,  not  in  the  cold.  The  like  enquiry  may  be  made,^conccrn- 
ing  the  fluidity.of  the  diftill'd  fpîrits  of  decrepitatedfalt^-calcin'd  vitriol,  tff. 
which  fcem  to  hâve  been  deftitute  of  moifture,when  committed  to  diftillation, 
v.oîatiVuy,  and  Again,.tho*  good  fpirit  of  nitre  waftes  idelC  in  a  fenfible  exhalation,  yct,^ 
pxedneji.  whcn  it.is  oncc  re-united  to  its  own  fixed  fait,,  it  emits  no  fuch  fteiin,-Ao'' 
long  kept,,near  a  confiderable  fire  •,.. which  ihewsliow  the  more  adivc parts 
may  be  entanglèd,  and  hindred  from  efcaping^by  thofe  which^arc  mor? 
fluggifh.  Farther,  upon  dropping  the  acid  fpirit  into  the  alkalizate  liquor  y^*» 
may  plainly  difcern  the  faline  particles  tofe  one  another  to  a  great  hcight,  intc 
thc  air,whence  moft  of  them  fait  back  into.  the  veffel,likc  a  thick  Ihowcrof  littlc 


fiuidityy  and 
firmnejfs. 


*  "  Do  not,  (fays  Siff  I/aac  Niwfm  )  ait 
^x'd  bodies^. wheo  heatcd  bc)^ond. a  certain 
(kense,  émit  l^ht,  and  fliinc?  and,  is  not 
thiîÊ  cmiffion  pcrtorm'd  by  the  vibra ting  mo- 
tions of  their  parts?  Ana,-  do  iiot  all-bodies» 
which  abouna  with  tcrrcftrial  parts,  and  ef- 
|K:cialLx  with.fulphurcoiu  ones,  emitlig^ht 


^•«  as  oftcn  as  thefe  parts  are  fufficicntlpP- 
'"  tated,  whether  that  agiution  bc  mao«  °y 
"  heat,  or  by  frfdlion,  or  pcrdiffion»  or  po- 
"  trefadlion,  or  by  any  vital  motion,  or  wy  «• 
'"  ther  caafe  ?  Sce  A^w/wr.  Oftic.  p.  3'f 
-319. 
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cTropsr.  And  tliact  tHcfe  particles  are  falinc,  îs  manifeft  from  thcffe  which  fall  Phy sïcs* 
on  thc  Gutfide  of  the  glafs,  fettling  into  littlc  grains  of  fait.  And  that  there  <^^*v**  ^ 
îs  a  vcry  brilk  agitation  in  thc  particles  of  thc  fpirit  of  nitre,  appears  fronfi 
heïicej  thatupon  pouring -/f/«tf/7r//V,  whofe  aétive  part  islittle  elfe  than 
fpirit  of  nitre,  upon  fait  of  tartar  infair  water,  the  acid  fpirit  will  fcver  th« 
particles  of  fait  with  (ucR  fmpetuofity,  that  the  bubbles  produced  upon  their 
confliâ,  afccnding  in  fwarms,  tnake  them  appear  lîkc  fo>  n^any  lititle  rifing 
^rings. 

And  it  may  be  ufcful  to  obfervc  the  différence  betwijt  thofe  aâîvc  parts  The  aaun  tf^ 
of  a  body,,  which  are  of  difFcring  natures,  when  entangled  wîth  others  in  tht^^fi^'^'"^^ 
texture  of  a  concrète  ;  and  the  famé  particles,  when  fet  at  Uberty  :  for  tho*  in 
thc  intire  body  of  felt-petre,  its  ingrédients  aft  but  very  languidly,  yet  vft 
fèe  wirh  how  great  an  aôivity  both  thc  acid  fpirit,  and  the  fixed  fait,  are  fe- 
parately  endow*d.  And  we  may  yet  farther  obfcrve,  that  it  is  not  barely 
an  aftivity  of  the  particles  of  faline  liquors^  which  enables  them  to  producfe 
their  partîcûîareffcfts  ;  for,  to  the  produftion  of  fomc  of  thefe  there  feems 
requiûte,  bcfîdes  a^  modification  of  their  motion,  a  determinate  figure  of  the 
corpufcles,  anfwerable  ta  that  of  the  pores  of  the  body,  to  be  dîffolved  by 
them:  thus  fpirit  of  nitre  corrodes  filv||L  but  not  gold  ;  tho^'when  its  par- 
ticles are  aflbcbted  with  thofe  of  fah-armonrac,  whereby  it  acquires  a  new 
figure,  and,  perhaps,  a  différent  motion,  it  will  readily  difïblve  gold.  And  the 
liquor  of  fixed  nitre  ^ifl^  for  the  lame  rcafon,  diflblve  fuch  flrlphureous  bo'- 
dies  as  the  acid  fpirit  will  not  touch.  Nay,  there  may  be  liquors,  which 
lîvill  not  diflblve  fomc  bodies,.unkfs'  the  motion,  or  aftivity^of  their  particles, . 
bc  alky^,  or  modified  by  the  mixture  of  fair  water,  or  fuch-unaftive  vehiclear. 
^  Our  experimenc  farther  fhews  us,  the  unwarinefs  of  thofe  chymifts,  who^'^f^^»' ' 

confidently  afcribe  to  each  of  the  ingrédients  dr  principles  o*  a' concrète,  J^^^w^W 
the  virtucs  and  propertfes  of  the-  uitire  body  r   for,    hefèin  we  may  oh\-thtir  fepLratt 
fcrve,  that  when  falt-petre  is  diftilPd,  the  volatile  Hqùor,  and  fiiCBd1afir,'»^rri^>^/*. 
into  which   it  is  reduced  by  the  fire,    are  endowed  with  propôrtiè^-  ex- 
cecding différent  both  from  each  othcr,.  and  fnom  thoffe  of  theundiflipated 
concrète  :  for,  thc  ^irit  of  nitre  is  akind  of  minerai  vinegar,  and  pofleiTes  ■ 
the  common  qnalîtiesto  be  met  with  in  actd 'fpîrits  v  tho*  thç  fiîced  Hître  îS 
of  an  alkalizate  natin^e,  and  participâtes  of  the  qualities  generally  belong- 
ing  to  lixîviate  faits.  And  ftlt-petre,  itfelf,  îs  difcriminated  by  diftlnél  pro* 
pertics,  both  from  thpfè  laits  which  are  eminently  acid^. as. aluttiy  vitriol, 
fal  gem,  6fr.  and  from  thofe  that  are  propcrlyalfeUizâte,  as  Hic  of  tartar; 
and  potalhes.     Accordingly,  we  may  eafily-  e^ferve  a  vaftdifparityin  the 
cffefts  and  opérations  of  thefe  three  bodie^.     Fbr  lèverai;  if  notâllef  thofe 
minerai  ones  which  y4!^«i/tf^/ij  will,  by  coritxÎHig,  diflblve,  thfe  folution 
of  fi^ed  nîrre  précipitâtes  s   and  fevcralj  îf  not^  ait,  of  thofe.  fulphupeou^ 
bodies,  which  the  folution  of  fixed  nitre  diffolves,  the  acid  fpirit  of  falt- 
pctre  will  precîpicatc:     Thus,  if  into  a  fearlet  tinôure  of  braail  i»  faii' 
water,    we  pour  a  littlc   fpirit   of  nitre,  the  liquor  will  in  a»  moment^, 
change  its  re  Jnefs  for  a  ycllow  •,  which,  by  pouring  on  it  a  little  of  tho 
fblution  of  fixed  nitre,  may  be  again  rais*dto  a  ^nguinc  colou^fomctimesr  ^ 

p^lcr,^ 
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I^VYsics.  |>^<r,  and  fomctimes  dceper  than  the  Sril:  wbepoas^  aiblvtian  of  iàlt* 

K^^^^imJ  petre,  pour'd  into  eitber  rhe  red^  of  the  yellow  tinÛure^  lus  Qot  bccQ  dif- 

^cern'd  to  rproduce  any  fcnfible  effcâ:.     Axid  ag  falt-^etre  is  mrdjr  fixe4  and 

Î>arrly  voUtik,  this  açid.  ingredienu  of  it  are  whoJly  volatixie,  aad  rhc  alka- 
izat^  fixed,  , 

Tne génération  Wc  jTiay,  alfo,  from  our  cxperimcnt  take  occafîon  to  enquirc,  whcthcr 
orNiire.  the^ir  doth  not  contributc  to  the  artificialproduiîlion  of  fak-petre;  fordic 
fait,  which  was  leifurely  permitted  to  fîioot  in  the  liquor,  expofed  to  the 
openair,  ihot  into  more  f air  and  large  4Sfin>,  than  tkofe  obtain'd  from  rAe 
rçmsiimn^'part  of  the  famé  liqyor,  by  a  mojie  iioûy  evaporation.  Aad 
when  we  poured  Afuafartis  on  a  ftrong  fblution  of  fait  of  tartar,  till  no 
iarther  effervefcence  was  difcernible,  it  would  not  fhoot  into  fo  fair  ay- 
ftals  of  petre,  till  it  had  been  long  expofed  to  the  open  air.  But  whethcr 
the  air  really  contributcs  any  thing,  either  to  the  produétion,  or  figuration 
of  falt-petre,  in  our  experiment,  I  date  not  yet  détermine  ;  becaufe,  firft, 
the  figuration  fecnvs  not  owing  fo  much  to  thie  proper  efficiency  of  the  air, 
as  to  the  conveniency  of  a  compétent  vehicle  for  the  cryftals  to  move  in, 
and  conform  themfelves  to  that  figure  which  is  moft  natural  to  them.  For 
the  fixed  nitre,  which  was  not  diflblved  in  water,  beforethe  afiixfion  of  tk 
acid  fpirit,  did  noc  fhoot  into  t^ufual  form  of  cryftals  of  petre,  but 
remain'd  a  kind  of  nitrous  powder  ;  being  neccffitatedi  for  want  of  room, 
to  make  an  over-hafty  coalition  ;  and,  thercfore,  dififer'd  from  thofe,  into 
which  the  faline  corpqfcles  would  hâve  difpofed  thomfeivcs,  had  they  bcen 
allow'd  a  competency  of  vehicle,  and  time»  And,  fecondly,  I  forgot  to 
try<  whethcr  part  of  that  liquor,  which  flxpt  into  cryftals  in  an  open  glafs, 
expofed  to  the  air,  ^ouldnot  hâve  donc. the like,  if,it  had  bcen  left  quict, 
afit.loqg.^  theother  was,  tho*  in  a  veffel  lucçjir^eîy  ftopo'd.  But  whaicvcr 
\i^ air_iath;tQ.do  ii)  this  cxperinpeiit,  ive  ,hàvç  Ipxow^i  fuch  changes  madf 
.  .  vfi  ibmp  f^ine  concretefif,  cteifly/by  hcïp  pif  thaopen  air,  as  very  few  would 
be  apt  to  imagine. . 
rheforms  of  But  ïf,  upon  Éu-thcr  tryal,.  it  appears,  that  the  whole  body  of  lâlt-pctrc, 
hodia.  ^fter  diftillation,  may  be  adequately  re-united  into  falt-petre,  cqui-ponde- 

iTint  îQ  iîS:X)rigiiiaJ[  felf,  tlvB  will  affprd  ws  a  noblp  inftance  to  Aew^  that 
whaf  is  commpnly.çall'd  the  form  of  a  concrète,  which  gives  it  its  being 
and  dcnpmination,  aad  ^m  whenoe  ail  its  qualities  arç  fgppoièd,  in  cbe 
vulgarphilofopby»  toflow,  may.be,  in  foraie  bodics,  but  a  modification  ûf 
the  matterthey  confiftof;  whofe  parts  by  being  particularly  difpofed,  witi 
relation  to  each  other,-conftitutea  dcterminate  kind  of  body,  endowcd  widi 
f  eculiar  prpperûçs  ^  whcrcas,  if  the  lame  parts  were  othcrwife  difipofcd, 
they  would  cpnftiruife  pther  bodies  of  vei^y  difîèring  natures  froff  that  of 
the  concrète,  whofe  parts  tiiey  formerly  were  ;   and  which  nuy.îg^  ^ 
produc'd  aftêr  its  diffipation  and  feemiiig  deftru6lion,  by  the  ic-unionot 
the  famé  component  porticles,  afieciated  according  to  their  former  difpou- 
tion.     The  renewal  of  an  analyzed  body,  accurately>  and  really  performU 
may  givc  great  light  to  many  particulars  in  philofophy.    Andtbo'  in  tws 
experimcAt^of  falt-petre,  cv^nas  wc  havcalr^ady  made  it,  thcrc  isnotan 
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eiêaâ:  «id  âtfequieité  reftûfaînon,  it  M  jtt  notf  fer  frôm  beîiig  a  real  one;  thePHYsics. 
diflipated  paru  of  the  cohcrete  tmly  rc-Unîtîhg  înto  â  boay  of  thè  famé  ^--"V*^. 
Bâtûre  with  the  fortnef ,  thbugh  not  altogether  of  the  lame  bûlk*.  It  iliay 
be  requifite  to  obferve,  that  fah-petre  îs  nô  very  compounded  body  ;  and 
diercfope  others,  which  confift  or  more  nrrmefous  ingrédients,  cannot  bc 
fafelf  jadgM  of  by  what"  is  poflîble  to  be  performed  on  that  :  for,  cven  wine,, 
we  lee,  "wlien  ks  îpîrk  îj,  by  diftillatiori,  drawn  ff om  it,  will  not,  by  the 
rc-unîôn  of  îts  coKftituent  lîquors,  be  rednced  to  îts  pfîftine  nature;  becaufc 
tke  wor kmarifhîp  of  nawre,  in  the  difpofition  of  the  parts,  was  too  élabo- 
rât© to  be  repaired  by  the  bare  appofition  of  them  to  each  other  again  :  be- 
fide$,  in  the  ift  of  diflbcîatîon,  evcn  by  the  gentleft  fire,  {omt  aftive  par- 
tides  will,  perfiaps,  undîfcemibly  vankh,  wnofe  prefençe  was  reqtrifite  to 
prefcrvc  the  concrète  under  its  deterfnkrâte  forrt  ;  as  we  fee  wine  degjenerate 
mto  vincgar,  upoti  the  avohtion  of  fome'  fubtlle  fulphùreôus  ïpirits,  iipt  t6, 
bc  perccrî^d  by  any  fenfiWe  diminûtkm' of  the  li(jûor.'  And,  certainlyr 
there  is  fo  arttficial  a  contrivancc  of  partides  reOûîfite  io  tlie  conftitution  oi 
the  organical  parts  of  living  bodrcs,  lîh:rt  it  wiîl  be  fcarce  pofljibJe  for  hu- 
man  artto  imitatethofe  prodtrftrons  :  urfd,  therefore,  I  wondejc.not  that  the 
ftory  of  tke  Pbœnix  revîvingout  of  hêr  ô^n  afhes,  fhould  pafsi  fpr  a  fic- 
#k)D.  And  if  •  what  Xircher  feJatcs,  as  an  ëyè-witrîds  of  tke  rç-produûîûft. 
ef  fhell-fiïhes,  near  a  lake  în  the  Sicilian  prômotitory  Paloroy  by  Wa^erjng; 
their  broken  bodics  with  fak-water,  m  the  li)ring,  be  ilriûly  true  ;  it  feems- 
mach  more  improbable,  that  foch  changes  mould  bc  bare  reftoradons,  thaa 
û)M  they  (hould  be  ncw  produdHons,  made  by  fome  feminal  particles,. 
kirking  in  the  deftroy*d  body,  and  afterwards  excitéd  by  a  génial  heat  to 
adk  vfportj  and  organîze  a  difpofed  matter,  accordine  to  the  exigencies  of  us 
own  «attire.  For  that,  in  fome  bodies,  the  fertiinal  particles  may,  a-while, 
fervive  the  feeming  deftruârron  oflife,  is  not  without  example.  And,  ia 
Kirtber's  ftory  it  is  to  be  obferv*d,  that  the  reftored  animais  were  but  ûxjùU. 
fifli,  in  whofe  vifcous  fubftance,  the  fpirits,  and  prolific  parts,  are,  pro- 
bably,  morediflfufed  and  preferved  :  and  we  may  add,  tliat  in  .fuch.fiflv 
the  mcchanical  contrivance  îs  biit  very  plairi  aild  flight,  compar:ed  wkh  that, 
af  more  pcrfeô  animais.  ^  '.     -  \      ,. , 

The  kft  ôbfervable,  we  ftiall  at  prefênt  take  notice  of,  in  our  experi-  Corrofiveficn. 
ment,  îs,  that  fome  chymîcal  remédies  may  be  too  rafhly  rèjeâjed  by  ^]xy*'^*tdcofyrMUi 
ficfans,  becaufe  corrofîvt  liquors  hâve  been  employ^d  in  their  préparation  i  ^'' 
on  a  conjeéhn^,  that  they  can'netrr  be  fo  exqiufîtely  wafK^d  off,  but  that 
fome  of  thefeks  mttft  adhère  to  the  medicine,  and  difplay  their  iisttuiê  in. 
the  body.     'Tis  true,  indecd,  that  many  îgnofarit  ckymiïls,.  .either  .employ: 
conroSves  without  any  neceffity,  or  neglea:  fufficiéntly  to  free  their  medti 
cines  from  the  corroding  foks,  wherewîth  théy  were'  prepared  ;  for,  fre^ 


*  Mr.  Homherg  having,  with  great  carc  and 
accaracy,  rcfolvedthc  body  ofcommon  fulphur 
ûito  an  acid  fait,  a  bituminous  fab lance,  and  an 
eaidi  nâûTtf  wiUi  a  few  metalline  parts^M.  Geof- 


frtrf^  re-compo(èd  thefè  princîples  înto  true, 
inflammable  fulphui,  only  fubdituting  oil  of  tar* 
tar  for  the  latter.  Memoir,  de  l'^Academ,  A. 
1703.  p.  n^.Ed,  Jmft. 
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Physics.  quent  ablutions  wîU  not  ali«fays  fufficc  for  this  pwpçfe.    But  rhere  may  bc 
"  lèverai  bodies, .  wKich  quitç  akèr  the  nature  ot  thc  acid  faits»  ennpïoycd  «o 
■prépare  them  ;  by  occaiioning  thofe  1kl  ts  to  degenerate  into  anothern^^turc, 
ijpon  the  very  a*6t  of  corroding  ;    or  elfe,  by  fo  aflbciating  their  own  faits 
wîth  thofe  of  the  diffolving  menftruum,  that,  from  thc  coalition  of  both, 
there  arifes  a  thîrd  body  luffering  in  qualitics  from  eithcr.     Thus  in  oar  cx- 
periment  we  find,  the  fpirit  of  nitre,  which  is  much  more  fharp  than.di- 
lïilPd  vjnegar,  and  the  fixed  nître,   which  is  caullic,  do,  by  thcir  mutual 
atStion,  work  themfelves  into  falt-petre  -,  which  is  far  from  having  any  fret- 
tîng  quàlîty,  and  may  be  fafely  taken  inwardly,  in  a  much  greatcr  dofe  than 
éither  of  its  ingrédients.     And  how  much  corrofive  faits  will  dulcify  them- 
felves hy  corroding  fomé  bodies,  may  eafîly  be  trîcd,  by  pouring  diftiU'd  vi- 
negar,  or  moderate  fpirit  of  vitriol,  -upor^  a  conapetent  proportion  of  any  te- 
ftaceous  filbftance.  ^  Itwere,  therefore,  worth  whilc,  in  evcry  préparation, 
where  corrofive  liquors  arc  cmploy'd,  to  confidcr  the  diftin A  nature  of  the 
bodies  to  be  wrought  upon  ;  or  to  confult  expérience,  whcthcr  or  no  thc 
acid  menftruum  communicates  to  the  concrète  any  particles  capable  of  rc- 
taining  their  fretting  quality,  after  the  opération  is  ended  ;  or,  whethcr 
tfie  faits  do  not  fpend  themfelves  in  the  aô  of  corroding,  fo  as  to  become 
uhable  to  corrode  any  farther  •,  or,  whethcr  thc  menftruum  does  not,  in 
the  bodv  to  bc  corroded,  meet  wirfi  fome  fuch  faline  particles,  as  may,  with 
ky  conftîtute  a  new  and  inoffenfive  fubftance  ;  as  when  fpirit  of  vincgar, 
by  corroding  calcined  lead,  is  turn'd  with  it  into  a  fait,  not  of  an  acid,  but 
of  a  faccharine  tafte.     In  the  former  of  thefe  cafés,  the  medicine  may  provc 
dangerous,  unlefs  it  be,  after  thc  fblution,  exquifitcly  dulcified  ;  but,  in  thc 
two  latter,  the  remédies  may,  in  fpite  of  the  corrofivenefs  of  thc  mcn- 
ftrua,  be  fafe  and  innocent  :  for  it  matters  not  how  fharp  thc  fcvcr*d  infft- 
dients  of  a  remedy  are,  provided  the  remcdy  itfclf,  refulting  from  them,  bc 
not  fo.    ît  is  objeded,  that  in  fevcral  of  thefe  remédies,  thc  corrofive  faits 
are  not  realiy  deftroy'd,  but  only  difguîzed  ;  becaufe,  by  diftillation,  it  is 
pofïîble  to  feparate  the  liauors  ufed  about  them,  as  corrofive  as  cvcr.    To 
this  it  may  be  eafily  reply*d,  that  it  little  concerns  us  to  be  (urc  that  oui 
of  thc  medicînes  we  takc,  the  fîre  cannot  feparate  corrofive  faits  i  provided 
we  are  duly  fatisfied,  that  no  fuch  feparation  can  be  madc  by  thc  beat,  or 
juîces  of  a  human  body.     And  thereforc,  though  it  has  been  affirm'd,  that 
Tartarum  Vitriolatum  wouldj  with  a  ftrong  fir^,  part  with  much  of  die  oi) 
of  vitriol,  which  concurr'd  to  its  produâion  ;  yct  our  beft  phyficians  fcrU' 
pie  not  to  givc  it  intcrnally  in  feveral  diftcmpers.     And,  to  concludc,  wc 
clèarly  fee,  that  falt-petre  is  frequently,  and  fafely given  inwardly;  thoogh 
the  fait  wMch  makes  even  Aquafortis  fo  corrofive,  be  thc  principal  ingré- 
dient of  it,  and  may,  by  diftillation,  bc  drivcn  from  it. 
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Fluidity  and  Fîrmnefs. 


s  E  C  T.    L 

WHedier  fluidity  and  .firmneïs  bc  not  rather  ftates,  than  qualîtîes, 
wc  (hall  not  hère  examine  :  but,  as  they  are  the  moft  gênerai 
properties  ofbodies^.itiswell  worth  ourwhile  to  find  out  more 
iàtisfaâory  explanations  of  them,  than  wehave  receîv*d  from  the  fchools. 

A  body  fecms  to  be  Quid,  by  confifting  of  corpufcles  tooching  one  another  A  flmi^ 
only  in  fome  parts  of  theîr  furfaces;  whence,  by  reafon  of  the  numerous***'^*'^ 
fpaces  betwixÉthem,  they  eafily  glide  along  eachother,  till  they  meetwith 
fome  refiftjng  body^  to  whofe  internai  furface  they  exqui&tely  accommodatc 
thcmfelves*. 

It  is  probable  that,  in  many  lîcpiors,  the  little  furfaces  of  the  component 
particles  are  fpherîcal,  fmooth,  and  flippery  ;  which  will  greatly  facilitate  the 
roUing  of  the  corpufcles  among  themfelves,  and,  confequently,  promote  the 
fluidity  of  the  body  they  compofe.  But,  there  are  feveral  other  figures,  which 
may  make  the  little  bodies  endow'd  with  them,  voluble  enough  to  confti- 
<ute  a  fluid  fubftance.  And  the  other  qualities  to  be  met  with  in  fome 
liouid  fubftances,  as  water,  and  oil,  feem  to  argue  theif  parts  to  be  other* 
wife  ihaped  \  and  thofe  fluids  which  a^e  not  liquors,  as  air  and  fire,  feem 
compofed  of  particles,  not  ail  of  them  round,  but  of  very  yarious,  and, 
ibmetinies  ofvery  irregular  figures  ;  yet  fiach  bodies  defcrve  to  be  called 
fluid.  It  is  not  neceffary  to  the  fluidity  of  a  body,  that  the  corpufcles  it  con- 
lifts  of,  Ihou'd  be  crowded  as  clofe  together  as  they  are  in  water,  and  others, 

*  Sir  I/aa€  Newim  defines  a  fluid  to  be  that  |  moved  among  another.    lUwton.  Princif,  p. 
Ixxly  whofe  parts  give  Mrzy  to  any  imprefsM  I  260. 
ibnx;  and  which  by  giying  way,  are  eàfily  | 
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Physics.  commonly  lookM  upon  as  the  only  liquors.    For,  tho*  a  parcel  ormattcr 
y-  ~i" '•-'  no  bigger  than  a  grain  of  com,  being  rarified  into  fmoke,  will  pcfiëfs  a 
much  ^ater  fpace,  than  it  did  before  \  and  tho%  if  a  body  be  fàrther  ra- 
rified  mto  flame,  its  expanfion  will  be  yet  much  grcater  ;  yet  both  finoke 
and  flame,  may  be  madb<Q,appear  like  liquors.  Thus  in  blbwing  a  mouth- 
ftil  of  the  former  through  agtai» pipe,  ,to £11  ît,  and,  aftcrwards,  ftopping, 
the  other  end,  on  any  inclination,  it  will  fetde,  by  degrees,  to  a  Icvcî  fu- 
perficies,  pprallel  to  the  horizon^    And,  as  for  the  latter,  I  hâve  io  pre- 
pared  copper,  with  fal-armoniac,  that  a  few  fmall  grains  of  ît,  put  îhto  the 
wiek  of  a  burning  candie,  would  give  a  very  durable  flame,  perfeâly  grcen;, 
which  kept  diftinft  from  that  of  the  candie,  as  if  there  had  been  fome  in- 
vifible  partition  between  them. 
The  re^ifites      The  conditions  of  a  flpid  feem  to^be,  chiefly,  thefe.  •  Firft,,a  fmallneis  of 
iofluidity,  viz.  the  component  particles  ;  for  bulk  is  apt  to  render  tbem  too  heavy,  to  givc 
P^l^y*  ef    YTay  to  thofe  caufes  which  make  fluids  move  fo  freely  among  themfelves.. 
Lead,  quick-filver,  and,  even  gold,  though,  whilft  they  are  ofafen/îbJe 
bulk,.  they  will  readily  fink  to  the  bottom  of  Aqua  regisy.  or-  any  other  fuch 
liquor  5  yet,  when  the  menftruum  has  corroded  them  into  very  minute 

S  arts,  they  grow  fo  much  more  capable  of  agitation  than  before,  as  to  bc 
•eely  carried  every  way  :  nay,  ponderous  bodies  may,  by  divifion,  be  ren- 
det'd  fo  light  as  to  become  ingrédients  even  x)f  diftilPd  liquors.  Butter  «f 
antimony,  though  a  very  limpid  liquor,,  will,  with  fair-  water,  prjcipitate  a 
heavy,.  whi'te  calx,  reducibleto  glals. 

But  to  fhew  yet  more  particularly,,  that  bulky  bodies  are  unfit  to  con&h 
tute  fïuid  ones,  we  may  obferve  how  nature,,  as  well  as  art,  in  ordtr  to  rei  - 
der  them  fuch,  makes  a.  comminution  of  them  •,  as  m  the  ftomachs  of  dogs, 
to    reduce    bones  into   chyle,.,  by  fome  peculiar  fluid  j    in  imitation  of 
which,   I  made  a  certain  liquor,  whereby  I  have^  ini  a  fhort  time,  and 
without  fire,.  dîflbciated  the  parts  of  bread,  flefti,  fruit,  ^c.  and  redu- 
ced  them  to  the  confiftence  of  fluids. .   Noris  agréât  quantity  of  an  ap- 
propriated  liquor  requifite  tq  the  digeftion  of  the  aliment.    Common  war 
ter,  the  ufual  drink  of  moft  animais,  as  particularly  dogs,  wolves,  àfc  ap- 
pears,  of  îtfelf,.very  unfit  to  diflblve  bones,  6ff.  even  by  boiling  ;  andniany 
forts  of  créatures,  particularly  camels,  may,  even  in  hotclimates,  be  brought 
to  travel,  for  many  days,  without.  drinking.     I  am  familiarJy  acquainted 
with  a  gentleman,,  who  ufiiially  dnnks  but  once  in.  ievcral  days  5  and 
then,  po  çjcceffive  draught:   and  once,  in  particular,*  he  continued  about 
nine  day^,.  ,ivithout  taking  in,,  or  requiring  any,  liquor -,.  and  mighthavc- 
continued  much  longer  in  that  ftate,  had  he  not  diftemper'd  himfelf  bf 
hard  ftudy  •,  and,  even  then,.  one  fmall  draught  ferv-d  him  for  about  four 
days  longer.     This  gentleman,,  too,  is  in  the.  flower.  of  his  âge,,  and  of  a 
florid"  and  lànguine  complexioh  5  he  fweats  freely,  eats  as  other  mcn  i  and 
his  urine  in  qiiantijty,  is  like  that  of  others  of  his  âge  and  tcmper.    Y^ 
ffee,  likcwife,  that  fufTon  makes  metals  fluid  ;  which  cannot  be  donc  whilft. 
tlicy  continue  in  maffes  of  any  fenfible  bulkr  and  even.nxelted  metals  may 
havxi  thcir  fluidity  increas'd,.  by  a  yet  farthct  comoiinution  of  thcir  parts. 
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Aad'as  to  the  «nquiry,  whence  it  happens,  thatîn  thedîftîlJtitîon  ofdj^yPHYsics. 
^lîne  bodîes,  there  iv^l  be  obtain'd  a  perfeâ  liquor,  it  may,  indeed,  bc< 
iaid,  that  in  fevôraldry  bodies,  fuch  as  hartfhorn,  wood,  and  bones,  the 
fire  doe^  no  more  tban  Jeparate  the  aquebus  parts  from  tfie  others,  and 
bring  them  together  iiuo  the  receiver  ;  but  this  doth  not  reach  the  difficulty, 
becaufe  tte  thing  holds  in  bodies  already  calcined»  fuch  as  the  caJx  of  vi- 
triol, fluxed  fea-falt,  6? r.  which  yet  afibrd  liquors»  tho'  their  aqueous,  and 
Joofer  parts,  hâve  been  driven  away  by  a  ftrong  fire,  before  they  were  ex- 
pofed  to  diftillation.  Perhaps,  then,  the  véhément  agitation  produced  by 
heat,  both  divides  fuch  bodies  intp  minute  corpufclês,  and  drives  them  over 
into  the  receiver  -,  where,  lofing  their  forjtier  agitation,  they  are  reduccd 
into  a  liqdor^  chiefly  becaufe  the  fipe  has  rent  the  concrète  into  parts,  *which^ 
by  their  extrême minutenefs,  by  their  figure,  or  by  both  together,  are  fit- 
ced  to  be  ib  eafily  moved,  that  the  ufual  agitation  of  the  air,  propagated 
thereto,  or  tJiie  famé  calife  that  gives  the  air  its  agitation,  ï%  able  to  keep 
them  fluid. 

Viewing  a  glafs  cf  the  chymical  oil  of  annifeeds,  that  ftood  frozen,  by 
the  cold  feafon,  in  a  window,  I  immediately  mclted  it,  pourcd  a  particu- 
lar  Jiquor  upon  a  part  of  it,  placed  in  another  glafs,  and  fufïer'd  the  reft; 
to  cool  in  the  famé  veflël  that  contain'd  it  before.  When  this  was  fuUy 
coolM,  I  found  it.again  congeat*d,  as  ufual;  but  the  other  continued  fluid^ 
both  day  and  night,  and  in  feveral  changes  of  weather  ;  and  ilill  remains 
at  the  bottom  of  the  menftruum  a  clear  oil  diftindt  from  it,  though  I  hâve 
often  fhaken  them  together.  And  having  llowly  evaporated  good  clear 
Venice  turpentine,  till  the  remaining  part  afforded  a  fine  colophony,  I  re- 
duced  fome  of  this  tranfparent  gum  jto  fine  powder,  and  put  a  greater  pro- 
portion of  it  into  pure  fpirit  of  wine,  than  die  liquor  was  able  to  diflblve, 
that  a  quantity  of  the  ccàophony  might  remain  at  the  bottom.;  whereby  I 
obtain'd  a  fluggifh  liquor,  that  continued  fluid  as  long  as  the  menftruum 
was  left  upon  it^  but,  when  the  glutinous  liquor  was  feparated  from  thç 
tnenftruum,  it  would  gradwdly  harden  in  the  air.  And  whilfb  this  fub* 
ftance  was  fluid,  I  could  not  by  ihaking,  make  it  truly  or  laftingly  unité 
with  the  fpirit  of  wine. 

That,  alfo,  fome  bodies  will  be  kept  fluid,  byamuchlefsdegreeof  agi- 
tation than  others  require,  feemsj>robable  fi(x>m  hence,  that  wine  will  con<^ 
tinue  a  liquor  in  fuch  a  languid  warmth  of  the  air^  as  cannot  keq>  the  parts 
of  water  moving,  but  permits  them  to  reft  in  the  form  of  ice.  And,  la 
<;old  countries,  where  wine  itfelf  congeals,  thoqgh  the  more  aqueous  parts 
will  there,  by  lofs  of  motion,  be  turned  into  içe,  yet  tho  more  fubtile^  and  \ 

fpirituous,  remain  unfrozen.    And  tho^  cold  niay  very  much  condenfe  evea  il 

air,  yet,  that  it  hath  never  been  frozen  by  .any  degree  of  x:old  whatever»  ^| 

feems  to  proceed  frqpi  the  extrême  fmallnefs,  and  peculiar  figure  of  its  parts,  :  j 

giving  way  to  the  leaft  citation,  | 

An  tngenious  teacher  of  mathematics,  having  occafion  to  make  a  icom- 
pofition  lor  a  new  fire^engine,  whereof  he  was  to  ihew  his  Majefty  a 
irial^  miogled  divers  ingrédients  in  an  earthen  pot^  oyer  kindled  çoals  ;  but 
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Côuld  riot,  or  did  not,  do  ît  fo  warîly,  but  that  the  maCter  took  fire,  and 
began  to  blaze  forioufly  ;  which  obliged  hinfi  tô  ftifle  the  flame  as  haltily  as 
he  could  :  and  having  remov^  the  veffel  frbm  the  fire,'  and  fuffer'd    it  ta- 
grow  cold,  when  afterwards  he  came  to  look  upon  ît,  to  fee  if  what  re- 
main'd  might  be  of  any  ufe  to  hîni,  he  was  fiirprized  to  find  ît  varîoufly 
and  brîflcly  moved.     Wherefore,  having  itx.  it  afîde,  to  be  fure  that  it  might 
be  thoroughly  cold,  he,  after  fome  hours,  vifited  îtagaîn,  and  found  it  move 
as  before.     And,  having  caft  ftore  of  feeds  upoh  it,    to  fee  if  the  liquor 
would  move  them  aifo,  the  bîtumînoijs  part  of  it  conneôed  thcm  into  a. 
kînd  of  thick  fcum,  that  cover'dmoftof  the  fiiperficies;  but  yet  left  ibme 
întervals,  in  which  the  liquor  appear'd,  and  dilcover*d  thïit  it  continued  it* 
motions.     Two  days  after,  the  engineer  difcourfing  of  his  fire*work,  about 
which  hc  had  advis*d  with  me  before,  told  rne  of  thîs  odd  accident.     And 
alledging  that  the  motion  continu*d  ftill,  my  diffidence,  or  curiofîty,  made 
me  engage  him  to  fend  for  the  pot  as  it  was  ;  partly  to  be  fure  of  the  mat- 
ter  of  fadt,  and  partly  to  try  if  the  knowledge  I  had  of  the  ingredients,. 
wouki  àfFord  any  hint  as  to  the  caufe  of  fo  odd  an  effeft  ?  a  like  to-  which,, 
in  kind,  tho*^  not  in  degree,  I  had  many  yeans  before  feen>  and  fucccfsfuUy 
praftisM  the  way  of  producing. 

The  veffel  beîng  corne,  there  appearM  manifeft  fijgns  of  fuch  a  motion 
as  the  engineer  had  afcribed  to  it  ;  and  therefore  I  caus'd  it  to  be  fet  afide  in  a 
laboratory,  whcre  fome  furnaces  kept  the  air  conftantly  warm,  and  did  there,. 
and  elfewhere,  at  diftant  times,  look  heedfuUy  upon  it,,  now  and  then  dif-- 
placing,  or  quîte  taking  ofF  fome  of  the  thick  fcum,  thattoomuch  cover*d 
the  furface  or  it  ?  and  by  this  means,  I  had  the  opportunity  to  take  notice- 
of  feveral'  phenomena,  whereof  thefe  are  the  chief. 

I .  I  obfcrved,  that  tlie  motion  of  this  lîquor  was  not  only  briflc,  but  vcry 
various  ;  fo  that  having  loofenM  fome  fmall  portions  of  the  fcum  from  the 
r^ft,  oneofthem  wouîdbecarriedtowardstheright-hand,  for  inftance,  and 
another  towardsthe  left,  atthe  fametime.  2.  Where  the  liquor  came  eut 
firft  from  under  the  fcum,.  ît  feemM  to  move  the  moft  briflcly,  flowing  al- 
moft  like  a  ftream,  whofe  motion  upwards  had  been  check*d,  and,  as  ît 
were,  reverberated  by  that  incumbent  obftacle.  3.  Several  morions  in 
.  this  liquor  were  the  more  eafy  to  be  obferved ^  becaufe,  tho*  it  were  dark, 
yet  it  wasnotuhîform,  conffifting,.  m  part,  of  oîly,  and  bituminous  ingrédi- 
ents, whîch,  tho*  they  feemed  to  hâve  but  onecommon  fuperficies  with  the 
reft  of  the  liquor,  yet,  by  thcir  colours,  and  vigorous  power  of  reflefting, 
the  light,  they  were  eafily  diftînguilhable  from  the  reft.  And  I  ôften 
obfcrved,  that  fôfne  of  the  unftuous  portions  of  the  matter,  emerging^ 
tt)  the  fûrface  of  the  lîquor,  tho*;  perhap«î,  at  firft,  one  of  them  would  not 
appear  bîgger  than  a  pm*s  head  ;  yet,.  in  moving  forwards,  ît  would,  àt 
the  ûme  time,  difFùfe  itfelf  <nrcularly,  andmake,  as  it  were,  a  great  halo, 
.  adorned  with  the  colours  of  the  rain-bow,  and  fo  very  vîvid,  as  âfibrdcd 
à  plcafânt,  and'furprizing  fpeftacler  thefe  phantafms  oftcn  nimbly  fuc- 
ceeding  one  another,  and  laftîng  tiîl  they  loft  themfelves  againft,  or  under 
the  thick  fcum...   4,  Thc^motions  of  this  odd  liquor  were  not  only  vàrious,. 

but 
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hat  freqCiéntly  Vortical  ;  to  be  fatisfied  of  whîch,  I  fomttimes  put  fliort  bitsPH  vsics. 
of  ftraw,  or  fragments  of  fbme  fuch  like  ftuff,  upon  the  diicover*d  part  of ^ 
thc  furfeceof  the  liquor,  by  which  they  were  carrîcd  towards  very  diftant, 
if  not  oppofite  parts  of  the  vcflel  at  thc  famé  time.     But  to  make  the  vor- 
tical  motion   more  évident,  I  feveral  times   detached  confiderably  large 
pièces  of  the  thick  fcum  from  the  reft  of  the  body  ;  and  had  the  pleafure  to 
(ce  them  move,  both  a  progreflive  motion  in  crooked  lines,  and  with  a  mo- 
tion about  their  own  middlemoft  parts.     Ail  this  whrle  the  liquor,  wholfe 
parts  were  thus  brifkly  moved,  was  adually  cold  as  to  fenfe.     5.  To  obfcrve 
what  the  prefence,  or  abfence  of  the  free  air  would  do  to  this  liquor,  I 
caus^d  many  fpbonfuls  of  it^  with  fbme  of  thefcum^  to  be  put  into  a  cylin- 
dricaf  glafs,  which>  tho^  large  irfelf  >  had  a  neck  belonging  to  it,  which  was 
but  about  the  bignefs  ôf  one's  thumb,  tbat  ît  might  be  well  ftopp'd  with 
a  cork.     But,  having  by  this  means,  kept  the  free  air  from  having  a  full^ 
and  immédiate  contaét  with-  the  whole  furface  of  the  mixture,  as  it  had 
when  that  mixture  lay  in  the  widc-mouthM  veflel  ;  I  could  not  perceive  the 
liquor  to  move  to  and  fro  ;    no,  not  tho'  thc  orifice  of  the  neck  were  Icft 
open  :  whereas,  having,  at  the  Ikmc  time,  pour*d  fome  of  the  liquor  inta 
a  very  fliallow,  and  wide-mouth*d  veflel,  it  moved  rather  more  nimbly  and 
varioufly  than  in  thegreat  earthén  pot,  (which  yet  was  of  the  famé  fhape) 
and  fhewed  us  many  vivid,  and  felf-dilating  circles.     6.  Tho'  the  mo- 
tions of  thc  liquor  did  not  feem  to  be  always  equally  brifk,  yet  they  ap- 
-pcar'd  to  contmue  manifeft  and  various  in  fome  dîverfities  of  weather,  as 
tD  cold  and  beat,  and  when  JL  lookM  on  it  by  candle-light,  as  well  as  hy 
day-li^t.     7.  I  kept  fome  fpoonfuls  of  this  liquor  clofe  ftopp'd  in  a  vial^ 
and  fo  had  thc  opportunity  to  obferve,  that  when  I  pour*d  out  the  Jiquor 
into  a  widc-mouth*d  veffel,  it  would  move  as  before,  tho*  this  were  donc 
fome  wecks  after  it  had  been  put  up.     About  the  beginning  ofjune^  that 
is,  about  five  months,  or  more,  aftcr  the  liquor  was  firft  obferved  to  jnovc,. 
to  gratify  the  curiofity  of  a  tbreign  minîfter,  and  that  of  fome  other  inge- 
nious  men  then  prefent,  I  caus'd  the  vial  to  be  brought,  and  having  un- 
ftopp'd  it,'  I  pour'd  out   the  liquor  in  a  cqnsreniently  fhap'd  veflel  -,    in 
which,  after  we  had  fufferM  it  to  reft  a-while,.  they  were  delîghtfully  fur- 
prized  to  fee  it  move  (tho*  not  in  my  opinion  quite  fo  briflcly  as  before) 
very  manifeftiy,.  and  yarioufly.     This  incouraged  me  to  think  it  poflîble,. 
that  it  might  retain  fofne  motion,,  though  but  languid,   feven  or  eight 
weeks  after  %  and  accordingly  I  then  look*d  upon  it  agaîn  ;   and  having 
caus'd  it  to  be  pour'd  into  a  china  cup,  it  manifefted,  at  firft,,a  brift:  and 
various  motion.     But  this,  after  a-while,,  fo  ûacken*d^  that  I  begîin  tp  hâve 
fiwne  fufpicion,  the  motion  it  was  put  into  by  the  cffufion,  and  the  firft 
contaâ  of  the  air,  might  hâve  givcn  it  the  greatcft  part  àî  its  agitation  j. 
but  this  was  only  fufpicion. 

To  proceed  ;  ît  is,  likcwife,  poflîble,  that  a  faline  fpîrît  may  confift  of  very 

minute  grains  of  fait;  for,  a  fal-armoniac  may  be  made  by  fpiritof,urînc,and 

fpirit  ôt  fait,  as  thecommon  fal-armoniac  is  with  crude  fait  ;  and  the  urinôus 

one^asftriéWy  as  it  hcre  fccras  unitcd  to  the  other,  may  be  rcadily  fcpa- 

•  rated 


Digitized  by 


Google 


y 

Fluidity  and  Firmn^s. 

rated  from  ît     And,  as  common  Aqua  fortis  may  bc  enal^ed  te  difTolve 
gold,  by  the  addition  of  fpirit  of  fait  ;  fo  commoa  crude  fait,   barely  dif- 
folved  in  it,  will  give  it  the  like  power  of  working  upon  gold  j  nay,  crude 
nitre,  diflblved  in  good  fpirit  of  fait,  may  make  ît  ferve  for  an  Aqua  régis. 
And,  the  moft  notedperfon  in  Hollande  for  diftilling  corrofive    bodies,  af- 
firmed  to  me,  that  he  had,  by  ufing  brick-duft,  fand,    ^c.    fometirae» 
brought  over  almoft  die  whole  body  of  fait  into  a  liquor  i   fo  thaï  from  a 
pound,  he  has  eafily  obtain*d  no  lefs  than  twelve  ounces  of  a  fpirit,  after  it 
had  been  well  reftifîed.     And  Beguinus  teaching  the  diftillation  of  another 
fait,  adds,  that  if  you  had  wrought  well,  you  ïhall  get  frçm  a  pound  of  the 
matter,  a  pound  of  fpirit.  But  becaufe  from  ail  thefe  liquors,  it  is  poflîble  to 
obtain  a  portion  of  phlegm,  or  water,  I  leave  it  to  farther  trial,  whether 
their  fluidity  may  not,   in  many  cafés,  be  advancéi,  by    being  diluted 
wîth  water, 
A  determinate     We  may  add,  that  the  Ihapes,  as  well  as  the  fizes  of  bodies,  contribute 
/j^»rfe/^/^«.to  their  fluidity.     Fortho*,  in  fal-armoniac,  antimony,  iâc.  which  are  by 
the  fire  fublimed  into  flowers,  rather  than  diftill'd  into  liquors,  the  mag- 
nitude of  the  component  corpufcles  may  not,  perhaps,  be  a  hindrancetothe 
fluidity  of  the  body  they  conftitute  ;  yet  this  feems  as  probably,  owir\g  to 
their  figure,  as  to  their  bulk.     I  hâve,  by  flowly  diftilling  common  olive 
fyXper  fe^  in  a  glafs  retort,  found  about  a  third  part  of  the  oil,  which  was 
driven  over  into  the  receiver,  coagulated  into  a  whitifh  body,  almoft  like 
butter.     So  that  altho*  diftillation  can  obtain  liquors,  even  from  confifteni; 
bodies,  in  this  experiment  of  a  concrète  naturally  fluid,  the  diftillM  liquor 
itfelf  proved  not  to  be  fo  ;  of  which  nocaufe  feems  more  obvious,  than  that 
the  newlv  acquired  ihape  of  the  dilTipated  parts  of  the  oily  corpufcles,  makes 
them  unnt  foc  modon,  either  abfolutely,  or,  at  leaft,  in  relpeâ:  of  one  ano- 
ther,  by  rcndringthem  lefs  pliant,  orgivingthem  a  figure  more  eafy  to  bc 
cntangled  with  the  nei^hbouring  corpufcle&'j  or  elfe,  by  making  their  fur- 
faces  lefs  fmooth  and  flippcry  than  before. 

*Tis  obfervable  of  bodies,  which  confift  of  incohérent  parts,  that  thofe, 
in  being  poured  out,  moft  refemble  liquors  which  are  the  fmalleft;  as 
would  appear,  upon  the  emptying  of  feveral  facks  of  apples,  walnuts,  fil* 
berts,  corn,  fand,  and  flower.     They  who  make  much  ufe  of  whitcs  of  cgas, 
will  eafily  reduce  thofe  yifcous  bodies  into  a  thin  and  fluid  fubftance,  Iikc 
water  ;  yet  this  différence  of  fluidity,  being  effeûed  only  by  long  beating, 
feems  to  be  produced  but  by  puUing  afunder  the  parts,  and  breaking  them 
into  fliorter,  lefs,  and,  confequently,  more  voluble  on«s.     And  I  havefecn 
that  jelly,  which  îs  fomerimes  found  on  the  ground,    and  calPd  by  the 
vulgar  a  ftar-flioot,  refolved  by  digeftion  only,  into  a  permanent  liquofi 
^hich  an  eminent  phyfician,  of  my  acquaintance,  extols  as  a  fpccific,  out- 
wardly  apolied  to  wens.     Goldfmiths  obferve,    that  whcn  any  cmm 
work  of  filver  is  to  be  caft,  it  is  not  enough,,that  the  filvcr  bc  barely 
meltcd,  but  it  muft  be  kept,  for  a  confiderable  time,  in  ftrong  fiifion  ;  Ao 
if  it  be  too  foon  poured  out,  the  figure  it  makes,  will  be  blunt  ;  but,  if 

kept  a  compétent  timc  in  fufion,  the  matter  bccoming  thcrcby  mprc  Jiqw*»» 
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wîll  bc  thin  enôugh  to  run  into  thc  fmalleft  cavities  of  the moidd,  and foPHjrsjXS. 
tectivt  a  figuration,  cvcn  from  thc  moft  délicate  of  thcm  :  whcnce  it  is  pro-^— '"^'"^ 
babic,  that  fome  bodics  already  fluid,  may,  by  a  farther  comminution,  be 
made  yet  more  fluid.  And,  the  like  incrcafe  of  fluidity  may  be  obfcrved  in 
fome  other  bodies,  cfpedally  unôuousones^  as^  turpcntine,  oiU  fcf^.  when 
lieat  begins  to  break,  as  well  as  agitate  their  parts.  And,  by  long  dige^ 
fiions,  with  a  due  degree  of  heat,  there  may  be  made  in  the  parts  of  many 
bodies^  both  vegetable  and  animal,  fo  gteat  a  change  from  the  ftate  oi 
conûftence,  tothat  of  fluidity,  as  thofe  who  content  themfelves  with  ordi- 
nary  courfcs  of  chymiftry  would  not  expeâ:. 

Another  rcquifite  to  fluidity,  is,  tliat  there  be  many  vacant  fpaces  ht-^Facuity. 
twizt  the  component  particles  of  the  body.  I  need  not  herc  require  abfo- 
Jatc  vacuities  \  'tis  fufficient  that  between  the  folid  parts,  there  be  nothing 
but  what  will  ealily  yield  tothem,  and  not  rcfîft  the  freedom  of  their  mo- 
tions. To  illuftrate  this,  Ict  it  be  obferv'd,  that  fnow,  whîch,.  at  its  firft 
Ëdling,  is  of  a  loofe,,  and  open  texture,  eafily  yields  to-the  imprelfions  of  the 
hand  ;  but  when,.  by  being  ftrongly  comprefs*d,  the  little  icy  bodies,  cS 
which  it  confifts,^  arc  brought  into  a  clofer  order,  and  many  of  them  thruft 
into  the  little  fpaces,  before  poflefs'd  only  by  the  yielding  air,  they  wiU 
not  give  way  to  the  motions»  of  the  hand,  as  before,  but  compofe  a  hard 
and  refifting  bcKly.  Uowever,  the  eisftence  of  vacant  fpaces^  or  fome 
yielding  matter  about  the  corpufcles  of  a  fluid  body,  feems  requifîte,  only  as 
it  obviâtes  that  impediment  to  their  motion,  which  exquifite  fulnefs  might 
prove.  And  tho^'in  fuch  bodies  as  water,  wine,  oil,  quick-fïïver,  ^c.  this 
condition  may  take  place,  yet  it  is  not  abfurd  to  queltion,  whether  there 
may  be  no  portion  of  matter,  confifting  of  parts  lo  minute,,  and  fo  agitai 
ted,  as  inceflantly  to  change  places  among  thenifelves,  and  thereby  conftitute 
a  very  fluid  body,  without  any  vacuities,  réceptacles,-  or  yielding  mattef^ 
about  them,  unlefs  on  the  external  parts  of  thofe,.  which,.  fiK)m  time  to 
time,   happen  to  be  at  the  furfàce. 

But  the  laft,  and  chief  condition  of  a  fluid  body  is,  that  tl^  partides  ofj^atiçm' 
which  it  conflits,  be  agi^ted^  varioufly,  and^  a-part,  by  their  own  innate 
motion;  or  by  fome  tliinner  fubfl^ance,  which  mail  tofs  them  about  in  its 
paflTage  thro*  thcm.  For,  this  feems  tobe  the  principal  différence  betwixt 
folid  ice,.  and  fluid  water,.  that  in  the  one  the  parts  being  atreft,  refift 
thofe  endeavours  of  our  Angers  to  difplace  them,.  to  which,^  in  the  other,. 
the  parts  being  already  in  motion,  eafily,  give  way*  Fx)r,.whereas  in  the 
ice,  every  part  adtually  at  reft,  mufl:,.  by  the  law  of  nature,  continue  fo, 
till  it  be  put  out  of  it  by  an  external  force,,  able  tafurmount  its  refiftance, 
co  a  change  of  its  prefent  fl:ate  ;  in  water,  each  corpufcle  being  aâually 
moved,  we  need  not  begin,  or  produce  a  new  motion  in  it,  but  only  direft 
that  which  it  has.  already.  From  this  agitation  of  the  parts  of  fluids,  thofe 
minute  bodies,, to  continue  their  motion,  glide  fbmetimes  over,  fometimes 
under,  and  fometimes  by  the  fides  c^  one  another.  And/  hence  appears 
the  caufe  of  foftnefs  in  fluid  bodies,  that  is,  their  yielding  tothe  touch  ;  foi, 
the  particles  which  compofe  them,.  bein|^  fmall,.  incohereat>.and.  varioufly 
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movèd,  ît  îs  cafy  to  thruft  them  out  of  thofc  places,  which,  beîng  already  îri 
motion,  they  wcre  difpofed  to  quît  -,  efpecially  when  there  are  vacant  fpaces 
at  hand,  ready  to  admit  them,  as  foon  as  they  are  difplaced.  And  hence 
it  likewife  happens,  that  thefe  little  bodies  muft  be  very  cafiîy  moveablé 
any  way  upon  the  motion  of  the  mafs,  or  llquor  theycompofe  ;  and  that 
being  very  fmall,  and  moving  fo  many  ways,  they  are  very  unfit  to  bound 
themfelves,  but  very  eafy  to  be  bounded  by  any  other  firm  bodv,  which 
hinders  them  from  fpreading  any  farther  ;  and  yet  to  continue  their  various 
and  diSlifive  motion  as  much  as  they  can,  they  muft  neceflarily  move  to 
and  fro,  till  their  progrefs  be  ftopp'd  by  the  internai  furface  of  the  veflcl  % 
which,  by  terminating  théir  motion,  obliges  the  liquor  exaftly  to  accom- 
modate  itfelf  to  whatever  figure  that  fhall  happen  to  be  of. 

This  gênerai  account  of  fluidity  may  be  fartjfier  illuftratcd,  and  confirmM 

by  the  foUowing  inftances  and  experiments.  Salt-petre  may  bc  made  fluid  eî- 

ther  with  or  without  a  liquof .  And  firft,  it  puts  on  the  form  of  a  fluid  body, 

by  folution  in  water,  which  entring>the.  pores  of  the  fait,  disjoins,  and  dî- 

vides  it  in  to  parts  fo  fmall,  that  it  is  eafy  for  thofe^of  the  water,  wherewîth 

they  are  aflbciated,  to  fupport  and  move  them.  -But  fixed  nitre,  cfacpofêd 

to  the  moift  air  of  a  cellar,  will  run  fer  deliquium^  into  a  liquor,  which 

confifts  of  no  more  aqueous  particles  than  are  neceflTary  to  keep  the  faline 

ones  in  the  agitation  requifite  to  fluidity.     The  fluidity  it  is  capable  of, 

without  a  liquor,  may  be  of  two  kinds  :  for,  firft,  if  itr  be  beaten  into  zn 

impalpable  powder,  this,  when  it  is  poured  out,  will  refemble  a^  liquor, 

though  its  fluidity  be  imperfcft.     But  if,  with  a  ftrong  fire,  this  powder'd 

nitre  be  melted,  then  cach  of  the  faline  corpufcles,  being  fub-divided,  and 

varioufly  agitated,  the  whole  body  will  appear  a  perfeft  liquor  :  and  fuch 

is  the  fluidity  of  melted  metals.     And  not  only  fire  is  abl«^o  make  hard 

bodies  fluid  •,  for  fome  may  be  render'd  fo  by  othcrs,  which  to  the  touch 

feem  cold,  if  they  are  but  fitted  to  change  the  texture  of  the  hard  body,  and 

put  its  parts  into  a  convenient  motion  ;  as  appears  in  turning  camphirê  into 

an  oil,  by  letting  it  lie  upon  Aquafortis.     Camphirê  may,  alfo,  by  a  dex- 

trous  application  of  beat,  be  brought,  in  clofe  glafles,  both  to  flow,  and  to 

boil  almoft  like  oil.     It  is  tnie,  fuch  liquors  taken  from  the  fire,  quickly 

grow  folid  2^in  ;  but  the  duration  of  a  thing  is  not  always  neceuary  to 

denominate  it:  for  the  leaf  of  a  trce,  whilft  it  flourifhes,  may  be  as  truly 

green,  as  an  emerald  -,  though  the  leaf  will,  afi:er  a  while,  wither  and  cum 

yellow,  which  the  ftonc  will  not.     And,  in  cold  climates, .  lakes,  fefr.  aifc 

fi-ozen  hard,  iiotwithftanding  the  famé  portion  of  nutter  was,  a  litdc  befbré, 

a  fluid  body,  and  will  be  thaw*d  into  a  liquor  again. 

It  may  be  requifite  hère  to  obferve,  that  the  fluidity,  acquired  by  fak-petre 
upon  fufion  by,  fire,  feems  of  kin  to  that  which  it  acquires  by  Solution 
in  water  ;  for  both  will  appear  to  bc  caufed  by  the  pcrvafion  of  a  fo- 
reign.body  :  only  in  diflblution  the  fluid  is  a  liquor,  and  confèqtiently 
more  grols  ;  whereas,  in  fiifion,  the  fluid  fubftance,  that  permeates  it,  is 
more  thin,  divides  it  into  much  fmaller  parts,  and  adds  very  lirde  to  its 
faulk.     And  it  is  a  notabk  experimenc  to  this  purpofe,  which  J  hâve  niade 
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wîth  fincly  powder^d  alabafter,  or  plaifter  of  Paris  ;  for  puttîng  ît  îna  ba-  Ph  ysics, 
fon  over  a  fire,  it  will,  when  hot,  affume  the  appearance  of  a  fluid,  by  rolling  ^  '<,~""^ 
în  waves,  yielding  to  the  touch,  fteamîng,  Ùc.  ail  which  propcrties  it  a- 
gain  lofes  on  thq  departure  of  the  heat  ;  and  being  thrown  upon  paper,  will 
notât  ail  wet  it,  but  immediately  dîfcover  itfelfto  be  as  movelefs  an  incohé- 
rent powder,  ns  before  it  was  fet  over  the  fire  :  \chereby  it  appears,  that  a 
heap  of  fuch  little  bodies,  as  arc  neither  fpherical,  or  otherwife  regularly 
fliaped,  nor  fmall  enough  to  be  below  the  difcernment  of  the  eye,  may, 
without  either  fufion,  or  being  pouredout,  be  made  fluid,  barely  by  a  fuf- 
ficîently  ftronp  and  varîous  agitation  of  the  partiales  which  compofe  it  ;  and, 
moreover,  lofe  its  fluidity  immediately  upon  the  ceflation  thereof  *. 

Hcnce  we  fee  how  much  it  conduces  to  the  making  of  a  body  fluid,  xJaTxTntepnemoii' 
îts  fmall  parts  be  aduall y  moved  ;  but  whence   this  motion  proceeds,  yj^^i^r^quifiti  to 
Ihall    not,  at  prefent,  venture  to  détermine  :  fince  not  writing  éléments  of^*'  '^' 
phîlofophy,  but  concerning  fluidity,  which  is  only  a  fecondary,  or  deriva- 
tive  quality,  it  is  fuflîcient,  that  we  deduce  it  not  from  the  unintellîgible 
fubftantial  forms  of  the  bodies,  but  from  thofe  fimple  and  gênerai  propcr- 
ties of  matter,  the  figure,  fituation,  and  motion  or  its  fmall  parts  "f. 

There  is  yet  one  thing  more,  to  be  learnt  from  falt-petre,  as  to  the  nature  ^'  différence 
of  fluidity,  and  that  is  the  difliinâion  between  a  fluid  body,  and  a  wetting^^2*'tfw'îi'^*'^ 
lîquor  ;  which,  becaufe  they  agrée  in  many  things,  are  ufually  confounded  iiueuingliquor. 
for  tho*  every  wetting  liquor  be  fluid,  yet  every  fluid  body  does  not  wet. 
The  air,  the  sether,  and  even  flame  itfelf  may,  properly,  be  called  flirîd 
bodies  ;  yet  will  fcarce  by  any  one  be  termed  moift  liquors  :  falt-petre,  whilft 
in  fufion,  is  really  a  liquor,  and  fo  is  every  melted  métal  ;  yet  thefe  wet 
not  the  ix>dies  they  touch,    likc  water  and  other  liquors  which  are  fluîds, 
wîth  this  peculiar  qualification,  that  they  fl:ick  to  and  moiflien  the  dry  bodies 
în  contaft  wîth  them  :  fo  that  the  humidity  of  a  body  is  but  a  relative  thing, 
and  dépends  chiefly  upon  the  congruity  or  incongruîty  of  the  componcnt  ' 

particles  of  the  liquor,  wîth  regard  to  the  pores  of  thofe  bodies  ît  touches  ; 
as  may  be  exemplified  în  quick-filver,  which  cannot  be  faid  to  be  a  humid 
body  in  refpeâ:  of  almoft  ail  other  bodies,  upon  whofe  furfaces  it  will  roll, 
without  leaving  any  of  its  particles  lodged  in  their  pores  ;  but  with  regard 
to  feveral  metals,  efpccially  gold  and  tin,  itmay  be  called  moift,  for  it  in- 
fmuates  itfelf  into  their  pores,  and  thereby  mollifies  their  bodies,  as  other 
liquors  do  to  other  dry  fubftancés.  And  cven  water,  which  wets  almoft  ail 
animal  and  vegetable  bodies,  feems  not  a  humid  liquor  in  refpeâ  to .  the 
feathers  of  water-fowl.     And  it  is  obfcrvable,  that  upon  the  change  of  ttx- 


*  ^Tisremarkable,  that  Af.  Homherg^  ha- 
vÎBg  fet  fome  oil>olive  to  digeft,  fer  two 
months,  upon  quick-filver,  the  oil,  in  that 
rime,  became  fo  thick  and  hard,  that  the  mer- 
cury  underneath  wanting»  as  he  fuppofeSy  that 
freodom  of  motion  which  is  necefikry  to  its 
fluidity,  became  like  a  perfeâ  folid  mafs,  tho* 
eiïtklfït  was  not  fixed  ;  but  appear*d  Huid  a- 

Vol.  L 


gain,  apon  being  taken  oat  of  the  veflel.  HiftM 
rAcad,  A.  1708.  p.  So. 

f  We  muû  hère  obferve,  that  what  Sir  IfasK 
Ni^ton  demonftrates  of  flaids^  (èems  to  make 
againfl  the  neceflary  exiftence  of  any  fach  aÔual 
motion  in  their  parts»  as  is  hère  fuppoiêd.  Sec 
Newton,  Prittcif*  p.  360»  z6i. 
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Physics.  turc  in  a  liquor,  it  may  be  brought  to  ftick  to  thc  furface  of  a  body,  on 
^^^^mj  which  before  it  would  not  faften  ;  for  tho*  quickfilvcr  aloae  will  not  adhère 
to  glafs,  yet  if  there  be  mixed  with  it  a  due  proportion  of  Icad,  tin,  and 
tin-çlafs,  tho*  neithcr  of  thefe  will  ftick  to  glafs,  yet  their  liquid  mixture 
readily  does,  even  without  the  afliftance  of  beat. 
Fartherproo/s  jf  j^  be  objeûed,  that  this  various  agitation  of  the  infenfible  parts  of 
^tiwinfiuid^  water,  and  the  like  bodies,  wherein  we  make  the  nature  of  fluidity  chiefly 
to  confift,  is  but  an  imaginary  thing,  and  precarioufly  afferted,  fmce  the 
particles  themfelves  are  fo  fmall,  that  they,  and  the  diverfity  of  their  motions 
are  imperceptible  by  fenfc  ;  it  may  be  replied,  that  the  particles  whercof 
liquors  confift,  being  too  fmall  to  be  vifible,  and  being  not  only  voluble, 
but  in  aôual  motion,  the  pores  or  vacant  fpaces  between  them,  muft,  alfo, 
be  too  little  to  be  difcerned  by  the  eye,  and,  confequently,  a  fluid  body  muft 
appear  an  uninterrupted  or  continued  one.  'Tis  true,  a  heap  of  grains  of 
nitre,  tho*  upon  its  effufion  eut  of  the  veflel,  it  fomewhat  refembics  a  fluid 
body,  does  yet,  when  it  refts  in  the  vefle],  appear  to  be  but  an  aggregate 
of  many  licde  incohérent  bodies  laid  together  ;  becaufç  the  intervais  left 
between  them,  are  great  enough  to  affc6t  the  fenfe  :  but  if  the  famé  fait  be 
reduced  into  an  impalpable  powder,  the  particles  and  intercepted  fpaces, 
being  then  extremely  leffened,  the  body  they  make  up  will  much  more  re- 
femble  an  entire  mafs,  tho*  vicw'd  at  a  lefs  diftance  -,  and  fo  when  this  pow- 
der is,  by  the  fire,  farthèr  broken  into  parts  incomparably  fmaller  than  thofe 
of  the  powder,  and  which,  confequently,  intercept  extremely  litde  pores» 
why  Ihould  we  deny  that  thefe  may  be  little  enough,  not  any  where  to  dif- 
continue  the  body  as  to  fenfe  ?  And  that  the  inchoherent  parts  of  fluids  are 
alfo  varioufly  agitated,  tho'  our  fenfes  cannot  difcern  it,  may  be  proved  by 
their  fenfiblc  opérations.  For  without  fuch  local  motion,  how  could  the  par- 
ticles of  water  penetrate  into  the  recefles  of  bodies,  and  occafion  thofe  pu- 
trcfaâive  altérations,  ufually  imputed  to  fuperfluous  moifture  ?  And  how 
comes  it  elfe  to  pafs,  that  aqueous  liquors  fo  readily  mix  with  one  another  ? 
And,  without  this,  how  could  fugar,  orfilt,  caft  into  them,  be  inftantlyfo 
perfectly  dîflblved  and  difFufed  every  way*  ?  This  is  évident  particularly  in 
Ica-falt  ;  which,  when  the  fuperfluous  liquor  is  fufficiently  exhaled,  begins 


*  Thîs  folutîon  of  faits  în  water  Sir  Ifaac 
Ue^^ton  accounts  for  from  another  principle. 
•*  If,"  fays  hc,  "  avery  fmall  quantity  ofany 
*<  fait»  or  vitriol,  bediffolyedin  a  great  quanti^ 
^'  of  water,  thc  particles  of  the  f3t,  or  vitriol, 
**  will  not  fink  to  the  bottom,  tho*  they  behea- 
*•  vier  injpecti  than  the  water  j  but  will  evenly 
**  diflufe  themferves  into  ail  the  water,  ib  as  to 
^  make  it  as  ikline  at  the  top  as  at  the  bottom. 
*'  And  does  not  this  imply,  that  the  parts  of 
*•  of  the  fait,  or  vitriol,  recède  from  one  ano- 
**  ther,  and  endeavoar  to  expand  themiêlves, 
*'  and  get  a&lâr  afaader  as  the  quantity  of  wa- 


**  ter  wHl  allow  ?  And  does  not  thîs  endeavov 
"  imply,  that  they  hâve  a  rcpolfive  force, 
•*  by  which  they  fly  fi-om  one  another,  or  at 
"  leaft,  that  they  attraâ  the  water  more  flrong- 
"  ly  than  they  do  one  another  ?  Foras  allthings 
*'  afcend  in  water,  which  are  lefs  actraâed 
**  than  water,  by  the  graviuting  power  of  the 
"  earth  ;  fo  ail  the  particles  ofialt  which  float 
*'  in  water,  and  are  lefs  attraâed  than  water,  by 
"  any  one  particleof  fait,  muft  recède  firom  that 
**  particle,  and  give  way  to  the  more  at- 
"  traftcd  water.*  *A3fw/w.  Oftic.  p.  362,  363. 
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▼ifibly  tô  coagulate  tipon  the  furface  of  the  water.  And  not  only  fait,  but  even  Ph  ys  i  es. 
gold  itfèlf,  may  hâve  its  parts  fo  difRifed  by  the  agitation  of  thefe  liquors  ;  as  y 
may  be  eafily  try'd,  by  puttîng  a  little  of  the  folutîon  of  gold  made  in  jlqua 
régis  into  1 5  or  20  times  as  much  fair  water  ;  which  will  ail,  thereby,  be  im- 
mediately  ennobled  with  a  golden  colour.  That  the  little  bodies  whercef 
flame  confifts,  are  fiercely  agitated,  often  appears  even  to  the  eye,  and  wilI 
fcarccly  be  denied  by  him,  who  confiders  its  opérations.  And  that  the  par- 
tiales which  compofe  our  common  air,  are  alfo  varioufly  agitated,  we  arc  in- 
duced  to  believe,  by  feveral  particulars  -,  as,  by  thofe  little  motes  we  fec 
ftoatîng  up  and  down  in  the  fun-beams  ;  by  the  tremulous  motion,  whidt 
that  of  fwarms  of  little  bodies  in  the  air,  feems  to  impart  to  diftant  objeéls, 
view*d  after  fun-rife  through  a  good  telefcope  ;  and  by  the  fiidon  of  fait 
of  tartar  in  the  air  ;  which  would  not  happen,  if  the  moift  vapours,.  that 
hcJp  to  conftitute  it,  did  not  move  about  thcrein  ;  and  were  not  thereby 
brought  to  the  fait,  and  enabled  to  infinuate'  themfelves  into  its  pores,  and, 
by  that  means,  diflblve,  and  reduce  it,  with  themfelves,  into  a  liquon 
And,  even  in  fummer,  when  the  air  is  drier,  than  at  other  feafons,  we  may 
difcover  plenty  of  aqueous  corpufcles  floating  in  it  ;  from  their  gathering  in 
drops  upon  glafs,  and  fuch  hard  bodies,  wherein  any  cold  thmg  is  con- 
tain'd.  Whence  ufeful  hints  may  be  taken,  of  catching  a  fait  and  liquor 
out  of  air,  barely  by  glafs  veffels  of  a  peculiar  and  (kilful  contrivance.  And 
expérience  has  taught  us,  that  it  is  not  difficult,  by  a  convenient  furnace^ 
to  make  even  lead  afcend  to  a  very  great  height  in  the  open  air,  in  the  form 
of  fmoak.  And  tho*  quick-filver  be,  excepting  gold,  the  heavieft  known 
body  in  the  world  -,  yet,  when  it  is  reduced  into  vapour,  it  feems  to  be 
carried  to  and  fro,  like  other  particles,  which  fwim  in  our  air  :  for  an 
expert  gilder  complained  to  me,  that  its  fumes  would  often  lay  hold  of  his 
gold  rings,  and  change  them  white. 

But  let  us  return  to  vifible  liquors,  and  fee  whether  their  infenfible  parts 
may  not  be  every  way  agitated,  tho'  their  motion  be  feldom  vifible.  Dif- 
folvc  any  quantity  of  ordinary  coin'd  filver  in  Aquafortis^  pour  the  folution 
into  twclve  or  fifteen  times  as  much  fair  water  -,  and  then  decant,  or  filtre 
the  mixture,  that  it  may  be  very  clear.  If  you  look  upon  this  liquor,  the 
parts  of  it  will  feem  to  be,  ail  of  them,  as  perfeftly  at  reflc^  as  thofe  of 
common  water  :  nor  will  your  eye  be  able  to  diftinguifh  any  corpufcles  of 
filver  fwimming  in  the  liquor  ;  yet,  that  there  are  fuch  metalline  corpufcles 
agitated  to  and  fro,  with  and  by  thofe  of  the  water,  will  quickjy  appear, 
if  you  immerfe  into  it  a  flat  pièce  of  clean  copper  ;  for  you  fteill  fee  the 
particles  of  filver  faflen  themfelves  in  fwarms  to  the  copper-plate,  and  cover 
it  with  a  loofe  café  of  filver,  eafily  to  be  fhaken  ofF  in  the  form  of  a  metal- 
line powder  :  and  if  feveral  fuch  plates  be  left  ail  night  in  the  bottom  of 
the  velTel,  you  may,  the  next  day,  find  ail  the  particles  of  filver,  that  were 
difperfed  through  the  whole  body  of  the  liquor,  fetded  upon  them  ;  adeep 
bluifh  green  tinfture  appearing  in  the  water,  and  proceeding  only  from 
fome  little  parts  of  the  copper  diflblved  by  the  menflruum.  And,  to  com-. 
plcat  the  cxperiment,  I  havc  made  even  thefe  fall  to  the  bottom  of  the  vef- 
^  Tt2  fel. 
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fel,  by  leavîng  a  lump  or  two  of  fpclter  there  for  two  or  threc  days:  For 
not  only  thofe  mctalline  corpufcles,  that  werc  juft  over,  or  near  to  the  dc- 
terminate  place,  where  I  put  the  fpelter  ;  but  ail  the  reft,  into  how  remote 
parts  foever  of  the  liquor  diffufed,  fettled  upon  it  ;  as  appear'd  both  by 
its  increafe  of  bulk,  and  by  their  leaving  the  water  clear  and  colourlefs  : 
which  plainly  feems  to  hâve  proceeded  from  hence,  that  the  partiales  of  the 
water  were  reftlefsly,  and  every  way  agîtated  •,  and  fo,  by  frequently 
gliding  along  the  furface  of  the  fpelter,  carry'd  thither  the  corpufdcs  of 
the  copper  mixed  with  them,  fome  at  one  time,  and  fome  at  another,  till, 
at  length,  ail  were  brought  to  it,  and  detained  there. 

But  farther,  to  try  this  agitation  in  fpirit  of  wine  ;  I  let  fall  into  a  widc- 
mouthed  glafs,  fiU'd  with  that  liquor,  a  little  common  cil  of  turpentine  ; 
and  t;he  drops  fwimming  at  the  top,  continued  to  move  to  and  fro,  in  an 
irregular  pleafing  manner,  for  above  half  an  hour  -,  till  the  fpirituous  parts 
being  flown  away,  they  refted  ûpon  the  remaining  fluid,  as  they  would  up- 
on comnion  water.  I  repeated  the  experiment,  with  the  lame  fuccefi,  in 
another  inflammable  liquor  ;  and  found,  not  only  that  the  oil,  but  fome 
fmall  ftraws  alfo,  gcntly  let  fall  upon  the  furface  of  the  fpirit,  were  tumii- 
tuoufly  carried  about  thereon.  And  this  agitation  of  the  minute  parts^ 
not  only  holds  in  light  and  fpirituous  liquors  ;  but  that  the  infenfible  parts, 
even  of  the  heavieft  fluids,  are  alfo  in  aâual  motion,  will  follow  from  what 
has  been  deliver*d  of  the  nature  of  fluid  bodies  :  and  may  be  confirmcd  by 
this  ;  that  as  three  of  the  heaviefl:  liquors,  we  yet  know,  are  quick-filver, 
oil  of  tartar  per  deliquium^  and  oil  of  vitriol  ;  the  firfl:  will,  even  in  the 
cold,  enter  the  pores  of  gold,  and  deftroy  its  texture  ;  the  liquor,  alfo,  of 
fait  of  tartar,  will,  in  the  cold,  draw  tinétures  from  fevcral  bodies  ;  and 
ïhe  agitation  in  oil  of  vitriol  appears,  from  its  corroding  metals,  and  dif- 
folving  camphire  without  heat.  Whoever  yet  doubts,  whether  the  parts 
of  thefe  two  oils,  as  they  arc  caUed,  are  fiercely  agitated^  may,  probably> 
be  foon  fatisfied,  by  fhaking  a  little  of  them  together,  and  obfcrving  the 
heat,  hiÛing,  ebullition,  and  fparkling  that  will  fuddenly  enfue. 

But  though  it  be  eflential  to  fluids,  that  theîr  parts  eafily  fhift  places  ; 

yet  thJs  is  to  be  undcrftood,  only  as  to  the  parts  of  the  famé  fluid,  as  water  v 

or  of  fuch  différent  ones^  as  are  difpofed  to  admit  each  other*s  particles,  and 

unité  together  as  water  and  wine  r  otherwife,  they  may  be  of  fuch  diife- 

•rent  natures,  that,  whentwoor  more  of  them  are  put  together,  they  will 

•not  mix,  but  each  rctain  its  own  difl:in6t  furface  ;  as  is  obvious  in  oi!,. 

which  mures  not  with  water  >  and  quick-filvcr  will  not  incorporate  withany 

of  the  common  liquors. 

tvh  dtff^nnt      As  to  the  caufe  why  thefe  liquors  retain  diftind  furfaces,  I  Ihall  herc 

éOKtiju.us^^     only  obftrve^  in  gênerai,  that  it  feems  to  dépend  very  much  upon  the 

^hlirfurfJu^  texture  of  them,  and,  perhaps   too,  upon  the  peculiar  motions  of  their  mi* 

difiiua^        nute  parts.     For  though  pore  fpirit  of.wine,  and  fait  of  tartar  rcfolv-ii 

into  a  liquor  by  the  air,  will,  when  put  together„  retain  diftind  farfacesy 

or  prefcntly  regain  them,  tho'  you  fluke  the  liquors  cver  fo  firoagly  t<^e- 

ther  5  yet,  by  addirîg  a  little  fair  water  to  eitlier  of  them,  the  texture  p'* 
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iiigthcreby  altered,  it  will  cafily  incorporate  with  the  othcr,     AndAus,  Physics. 
tho*  common  fpirit  of  turpentine  will  not  mix  with  fpirit  of  wine  -,  y  et,  if* 
flcilfully  drawn,  with  a  very  gentle  fire,  they  may,  by  fhaking,  be  united. 
And  again,  tho*  lixiviate  faits  and  oils  will  not  join  ;  yet,  by  digefting,  for 
fomc  timc,  a  folution  of  fait  of  tartar  with  oil  of  almonds,  I  could  reduce 
them  to  a  foft  foapy  fubftance. 

A  farther  différence  obfervable  in  contiguous  fluids,  is,  that  fome  of  them 
noc  only  refufc  to  unité  withothers,  but  fafliion  tbeir  furfaces  to  detcrminate 
Ihapes  ;  for  having  pour'd  fpirit  of  wine  upon  oil  of  tartar  per  deïiquiumj 
1  found  that  the  fuperficies,  wherein  they  touchcd,  was  flat,  or  parallel  ta 
the  horizon  :  but  if  this  were  done  in  a  very  narrow  glafs,  with  the  mouth 
/)pcn,  tho'  the  lower  furface  of  the  fpirit  oï  wine,  which  touched  the  other 
liquor,  appcar'd  very  level  ;   yet  the  upper  fuperficies,  contiguous  to  the 
air,  was  very  noanifeftly  concave.  And  if  to  thcfe  two  liquors,  in  a  broader 
glafs,  oil  of  almonds  were  poured,  it  would  fink  to  the  bottom  of  the  fpi- 
rit of  wine  ;  and,  floating  upon  the  oil  of  tartar,  feparate  the  two  liquors, 
and,  bothabove  and  below,  retain  a  flat  or  level  furface.     But  if,  inftead  of 
oil  of  almonds,  I  dropped  into  pure  fpirit  of  wine,  fwimming  upon  oil  of 
tartar,  fome  commwi  oil  of  turpentine,  this  oil  would  gather  into  parccls  ; 
which,  in  café  they  fwam  in  the  fpirit  of  wine,  and  touched  neither  of  its 
furfaces,  feemed  globular  ;  and  continued  fo  (the  glaffes  being  ftopped)  for 
many  hours  :  but  if  they  emerged  to  the  upper  part  of  the  fpirit  of  wine, 
as  much  of  them  as  lay  immerfed  in  the  fpirit,  app^ared  round  j  and  con- 
tinued fo  as  long  as  I  pleafed  ;  the  upper  parts  only  of  thofe  little  globes  ap-r. 
pearing  to  hâve  the  famé  furface  with  the  fpirit.  I  farther  obferved,  that  fomc 
fmall  drops  would  conftantly  reft  upon  the  fuperficies  of  the  oil  of  tartar,touch'^ 
ing  it  but  in  a  point,  and  continuing  to  the  eye  fpherical  -,  tho'  the  furface 
of  the  liquor  were,  now  and  then,  purpofely  fhaJcen.     But  I  more  parti- 
cularly  obfcrv'd,  that  having,  into  pure  fpirit  of  wine,  let  fall  fome  large 
drops  of  oil  of  turpentine  i  they,  at  firft,  funk  to  the  bottom  of  it,  and  lay- 
upon  the  furface  of  the  oil  of  tartar,  almoft  like  hemifpheres,  whofe  coa- 
.-vex  part  was  ail  above  the  oil  of  tartar  :    but,  after  a  while,  they  were 
prefs'd  on  ail  fidcs,  and  falhion'd  into  round  bodies.     I  took  equal  quan* 
tities  of  common  oil  of  vitriol,  and  common  oil  of  turpentine  ;  andy  very 
gradually  putting  them  together,  obtained  an  opake,  and  very  deep-colour'd 
mixture,   whofe  confiftence  was  much  thicker  than  either  of  the  liquor^ 
which  cornpofed  it.     And  to  ihew,  that  the  difpofuion  of  tjiefe  liquors,  to 
unité  thus  foon  together,  depcnded  much  upon  their  texture  s  we  .warily 
diftillcd  the  mixture,  and  obtained  a  certain  grofs  fubftance,  which  feemed 
to  médiate  the  former  union  betwixt  them  :  for  this  fubftance  beiing  iepa^ 
rated,  and  .thercby  the  texture  of  one  of  the  fluids,  ar  perliaps  both,  be- 
ing changed,  the  liquors,  which  came  over  very  clear  .^nto  the  receiver, 
fwam  upon  one  anothcr  :  nor  hâve  I  fince  been  able,  by  Ihaking  them  10 
gether,  to  confound  them,  forany  confiderable  tir\ic  ;  but  thçy  prefently 
part  again,  and,  to  this  day,  remain  both  diftinâ,  and  tr^nfparent,    Now, 
drops  of  watcr>  quick-filvcr,,  and  ôther  fluids,  feeming  to  be  fafliioned  into 
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3 1 8  Fluidity  and  Firmnefs. 

Fhysics.  a  round  figure,  by  the  equal  preflure  of  the  ambient  aîr  ;  I  thoughtpro- 
*^  """^^  per  to  intimate,  how  fome  experiments  might  be  made  to  account  for  the. 
figuration  of  the  more  confiderable  fluids,  which  make  up  much  the  greater 
part  of  the  univerfe  ;  efpecially,  fincc,  'tis  probable,  that  fuch  fteams  of 
the  terreftrial  globe,  as  may  well  be  fuppofed  the  chîef  ingrédients  of  our 
atmofphere,  may,  like  aliquor,  rctain  a  fuperficies  diftinft  from  that  of  the 
furrounding  and  contiguous  body. 

Diflblve  one  ounce  of  clean  common  quick-filver  în  two  of  pure  J^ua 
fortis^  fo  that  the  folution  may  be  clear  and  total  ;  whilft  *tis  yet  warm, 
pour  141,  by  degrees,  half  an  ounce,  or  an  ounce  of  lead  filings  ;  and  if  no 
error  has  been  committed,  or  unlucky  accident  intervened,  the  lead  will 
immediately  be  precipitated  înto  a  white  powder,  and  the  mercury  reduced 
to  a  mafs  of  running  quick-filver,  over  which  wîU  fwim  the  remaining  part 
of  the  Aquafortis.  Whence  we  fee,  that  liquors,  being  reduced  to  very 
minute  parts,  may  unité  ;  the  corpufcles  of  the  one  fupporting  thofe  of 
the  other  ;  whilft,  the  texture  of  the  one  being  varied,  they  rerain  diftind 
furfaces. 

ÎJefore  we  quit  this  fubjeft,  rt  muft  be  farther  obferved,  that,  net  only 
in  fluid  bodies,  but  in  fome  alfo  of  thofe  which  are  confiftent,  there  may, 
perhaps,  be  more  motion,  than  ourfenfes  difcern.     A  clufter  offwarming 
bées,  viewM  at  a  diftance,  fcems  to  be  one  intire  body  -,  yet  each  parti- 
cular  bee  has  its  diftinft  and  peculiar  motions  :  but  thefe  motions  of  them 
ail  deftroy  not  the  cohérence  of  the  clufter  ;  becaufe,  when  one  of  the 
•innermoft  bées  removes,  as  fhe  lets  go  her  hold  from  thofe  whereon  flie 
refted  before,  and  quits  thofe  which  refted  upon  her,  fo  fhe  meets  with 
others,  on  which  to  faften  \  and  cornes  under  others,  which,  in  like  man- 
ner,  fct  their  feet  on  her  :  fo  that,  by  this  change  of  mutual  fupports,  their 
cohérence,    and  removes,  are  made  confiftent  :    and  if,  inftead  of  becs, 
the  fwarm  confîfted  of  extremely  minute  Aies,   their  particular  motions 
would,  perhaps,  be  inconfpicuous.     And  that  fome  fuch  thing  may  happen 
in  confiftent  bodies,  feems  probable^  becaufe,  in  wainfcot,  and  other  hard 
wood,  we  often  fee  little  heaps  of  duft,  produced  by  putrefàftion  :  and  not 
only  in  cheefe,  but  in  apples,  and  other  fruits,  we  often  find  maggors, 
tho'  the  rind  be  whole  -,  which  could  not  happen,  unlefs  the  ^arts  ot  the 
matter  were  varioufly  tranfpofed,  and  connefted  aftcr  a  manner  fuitable  to 
the  nature  of  the  infeft  to  be  produced.     And,  by  the  growth  of  bones  in 
the  bodies  of  perfeéber  animais,  as  alfo  by  the  growth  of  the  fhclls  of  oyf- 
ters,  and  fnails,  from  a  fize  inconfiderable  at  firft,  in  regard  of  what  they 
afterwards  attain  to  -,  and  by  fome  other  refembling  particulars,  it  ^^rx& 
that  the  fmall  particles,  which  conftitute  even  the  folid  parts  of  animais, 
are  not^  whilft  the  créature  lives,  exempt  fi-om  fome  local  motion.  It  hath 
been  affirmed  to  me,  by  a  very  diligent  obferver,  that  he  faw  feveral  pièces 
xÂ  gum  fweat  out  of  an  old  wainfcot,  that  had  ftood  above  twenty  years  ; 
and  I  hâve,  feveral  times,  feen  vifcous  cxfudations,  like  drops  of  turpcn- 
tine,  upon  deal^boards,  which  had  been  ufed  in  buildings, 
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Wc  might  now  difcourr:  of  thc  advance,  or  hînderance,  in  re^cft  of  Physic».^ 
fluîdity,  that  one  bôdy  may  rcceive,  by  being  mixed  with  another  ;  but^"^v7**^ 
we  fliaJJ,  at  prefent,  only  obferve,  that  it  is  not  fo  fafe,  to  foretel  the  ^^^' ofMriet!^ 
fiftence  of  a  mixture  oftwo  or  more  bodies,  from  the  bare  confideration  ofmixturi,  bard 
the  confiftence  of  thofe  whereof  it  is  to  be  compounded.     And  to  txàmm^*^  déterminé  à 
what   many  chymifts,    without  limitation,  teach,  as  to  the  addition  ofP™"' 
faits,  to  metalline  and   minerai  bodies,  to  facilitate  their  fufion,  I   dif- 
(blved  crade  copper  in  fpirit  of  nitre  ;  and,  by  evaporation,  reduced  thc 
Iblution  to  a  vitriol.     We  alfo  corroded,  with  two  parts  of  fpirit  of  nitre, 
one  of  good  tin,  and  lufFercd  the  mixture  to  reduce  itfelf  to  a  fubftance, 
almoil  like  meal  j  of  this  mixture,  we  put  a  parcel  into  a  crucible,  and 
made  it  red-hot  :  we  alfo  expofed  fome  of  it  to  a  ftrong  naked  fire,  with- 
out finding  it  fiife  at  ail  ;  tho*  falt-petre  be  a  fufible  fait,  and  tin  very  eafy 
to  melt.     And  tho*  copper  be  of  much  harder  fufion,  not  only  than  tin, 
but  even  than  filver  ;  yet,  being  joined,  per  minima^  with  the  famé  kind  of 
nitrous  corpufcles,  that  had  fuch  a  contrary  efFeft  upon  tin,  fo  ftrangely 
difpofcd  it  to  fufion,  that  the  vitriol  would  melt  with  the  heat  of  one*s  hand. 
Nay,  we  hâve  made  fuch  a  vitriol,  eitherwith  fpirit  of  winc,  or  jlqua  for fis^ 
as  would,  even  in  winter,  ftand  melted  for  feveral  hours  together,  by  the 
heat  of  the  fun  .  fhining  on  it  thro*  a  window.     So  fit  it  is,  that  we  confi- 
der,  as  well  the  new  texture,  whichjnixed  bodies  obtain  by  the  aflbciation 
of  their  particles,  as  the  confiftence  of  the  parcicular  bodies,  before  they 
are  mixed. 

S  E  C  T.     IL 

THE  chymifts  afcribe  the  firmnefs  of  bodies  to  fait  ;  and  tell  us  that  js  Fîrmne/s, 
the  principle  of  coagulation,  and  the  caufe  of  folidity.  But  tho*  this  ***'^^^ 
opinion  be  fo  generally  receiv'd,  that  it  may  feem  fuperfluous  to  enquire  af- 
ter  other  caufes  of  thefe  ijualities  i  yet  we  fhall  venture  to  confider  the  mat- 
ter.  And,  having  already  taken  a  gênerai  view  of  fluidity,  let  us  try  what 
light  it  will  afford  us,  to  difcover  the  nature  of  firmnefs.  Now,  fince 
fluidity,  and  ftability,  are  contrary  qualities,  they  muft  be  apprehended 
under  contrary  notions  ;  we  may,  therefore,  conceive,  that  the  firmnefs,  or 
ftability  ofabody,  confifts  principally  in  this-,  that  the  particles  which 
compoie  it,  being  fomewhat  grofs,  are  alfo  at  reft,  and  hâve  a  mutual  co- 
hefion,  wherebythey  arerendered  unapt  to  diffufe  themfelves  every  way  : 
fo  tfiat  its  three  principal  caufes  appear  to  be  grofTnefs,  quiet  contact,  and 
an  implication  of  the  component  parts. 

Astothefirft,  larger  corpufcles  being,  c^eteris  paribns^  harder  to  be  put  ^^'''f*'/'^^ 
into  motion  than  lefs,  when  they  are  once  at  reft  %  it  is  obvions,  that  a  body,  ^^-^    §„]rs 
confifting  of  fuch  particles,  is  lefsdifpofed  to  become  fluid,  andconfequent-^'^i^f 
ly  more  apt  to  continue  firm,  than  if  its  component  parts  wcre  fmaller, 
and  thereby  more  eafy  to  be  difplaced.     By  grofs  corpufcles,  I  underftand 
fuch  as  are  fcarce  divifible  into  lefs,  by  the  agitation  of  the  ambient  air» 
ovmy  Qther  caufes  of  fluidity,    And  in  fpcakiftg  of  the  fitncfs  of  groffer 

cor- 
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3  20  *  Vluidity  and  Firmnefi. 

Ph  vs I  es.  côrf>«fclcf  W  mâke  a  firm  body,  I  add  Cétteris  paribus^  becaufc  Ms  poffiblc, 
^— "-V-*^  that  the  breaking  of  the  fmall  parts  of  a  body  înto  minute  particles,  majr 
the  more  fit  them  to  contribute  to  the  firmnefs  of  the  body  whertto 
they  belong.  For  the  parts  of  the  dividcd  corpufcles  may,  by  their  com- 
minution,  acquîre  a  new,  and  perhaps  a  more  irregular  Ihape  than  bc- 
fore  \  upon  which  account,  they  might  be  more  difpofed  to  be  cntangled 
among  the  neighbouring  partiales,  or  be  better  fiteed  to  get  înto,  and  fill 
the  pores  of  fome  kindof  bodies.  And,  in  fuch  little  partiales,  not  o/iiy 
the  minutenefs  may  make  them  lie  clofer  together,  and  confequently  the 
better  exclude  the  air  ;  but  the  greatnefs  of  the  furface,  in  proportion  to 
the  bulk  of  the  matter,  may  perhaps,  in  fome  cafés,  occafion  a  fuUer  con- 
taft,  and  fo  fkcilitate  the  conftitution  of  a  very  firm  body,  in  café  thefe  mi- 
nute parts  (hall  be  difpofed  to  the  beftadvantage  for  a  full  conta6t  withonc 
another.  But,  from  what  was  delivered  of  the  fize  of  parts,  in  treating  ol 
fluidity,  it  may  eafily  be  underftood,  how  much  the  magnitude  of  them 
will  conduce  to  firmnefs.  We  now  pafs  on  to  the  two  other  rcquificcs  of 
confiftent  bodies,  the  one  whereof  is  the  bare  reft  of  the  parts  which  com- 
pofe  the  firm  body  ;  and  the  other,  the  intricate  texture  of  fuch  parts.  And 
cither  of  thefe  feems,  alone,  fufficient  to  render  a  body  ftabie  ;  tho*  nature, 
perhaps,  often  makes  ufe  of  both,  to  faften  the  parts  of-theiame  body 
more  firmly  together. 
Reft  andcobe-  If  ^wo  bodies  be  once  at  reft  in  contaft,  they  muft  continue  in  that  ftate, 
j»9.  till  fome  force,  able  to  over-power  their  refiftance,  difturbs  them.    And, 

whatever  is  faid  of  the  conftant  mobility  of  atoms,  yet,  that  feveral  parts  of 
matter    may   compofe  bodies,   which  need  only  juxta-pofition  to  unitc 
them,  whereby  the  air,  or  other  fluids  that  might  diffociate  theni|,are  ex- 
cluded,  I  am  inclined  to  thînk,  by  what  I  hâve  obferved  in  grinding  of 
g^afles  :  for  hère  fometimes  the  convex  furface  of  one  body  being  ground  up- 
on the  concave  furface  of  another,  the  two  furfaccs  will  be  fo  clofely  fitteJ 
to  one  another,  that  a  man  is  not  able,  without  breaking  one,  or  both,  to  puu 
them  direôly  afunder-,  but  if  you  will  fever  them,  you  muft  be  obligea  w 
make  one  flip  along  the  furface  of  the  other:  which  makes  the  glafs-grindcrs 
often  complain  of  the  trouble  they  meet  with  in  fcparating  fuch  bodies. 
Nay,  if  you  lay  two  flat  glafles,  ground  very  true,  and  well  polifted,  upon 
one  another,  fo  that  their  furfaces  may  almoft  cvery  where  touch,  you  ni^y 
by  lifting  up  the  upper,  raife  the  lower  with  it,  as  if  the  two  plates  of  g  i^* 
madc  but  one  body.     And  I  hâve  often  taken  up  four  or  fivc  pièces  of  g'^^^ 
at  once,  thus  laid  and  prefs*d  one  upon  another  ;  and  might,  perhaps,  w^ 
taken  up  a  greater  numoer.  Expérience  alfo  affures  us,  that  if  a  looking-g»^" 
be  beld  very  level,  with  the  unfoliated  fidc  downwards,  and  you  rub  a  pi^cc 
of  other  very  flat  fmooth  glafs  a  little  agaînft  it  ;  you  may  eafily  by  ^^}^^ 
only,  faften  them  to  one  another,  fo  that  the  lower,  tho*  large,  wiH  w 
ftrangely  fufpended  between  the  uppermoft  and  the  ground.    And,  by  t  c 
famc  way,  we  hâve  made  one  confiderably  thick  pièce  of  marble  take  up  an^^ 
thcr^  having  firft  caufed  their  flat  furfaces  to  be  carefully  ground.  ^^^ 
requifite,  that  the  glafles  be  flat,  to  make  them  adhère  very  clofdy  toff^' 


Digitized  by 


Google 


Fîuidity  and  Fitmnefs.  3  2  r 

-pronded  their  itfimediate  contaA  be  made  in  a  large  fur&ce:  Tor^  having,  Physics. 

piapofely,  applied a lon^ glafs-ftopple, of an almoft conical  figure,  and  well  ^-v*"-^ 

ground^  to  the  mouth  o?  a  thkk  quart-bottle,  whofeneck  was  long,  of  a 

figure  convenient  to  receiye  the  ftopple,  and  ground  within  fit  for  it  ;  we 

found,  that  thefe  two  glafs-bodies,  touching  onc  another  in  a  multitude  of 

parts,  adhered  togcther  fo  clofely,  that,  whcn.the  ftppplc  was  carefwUy  put 

in,  we  could  eafily  lift  up  the  boctle  by  it,  with  above  a  poand  of  liquorin 

il  *.    Yet  hère  we  muft  obferve,  that  the  fticking  togetber  of  fuch  bodies  as  "ïhe  preffure  <f 

are  of  a  fenfible  bulk,  and  whofe  fmooth  furfaces  immcdiately  touch  one^^'  atmo/pherE 

another,  may,  poflibly,  notproceed  fo  much  £rom  theîr  parts  being  ^t  ^^^hl^tnbfJ^ 

among  themfelves  \  and,  by  their  immédiate  contaét,   making  up,  as  it 

were,   onc  body;    as  frotn  the  preffure  of  the  atmofpfaere,   proceeding 

Irom  the  weight  of  the  ambient  air,  and  from  a  kind  of  fpring,  by  virtuc 

of  which,  the  air  continuajly  prcffeç  tjpon  the  bodfes  contigaous  to  it  ; 

though,  thro*  négligence,  and,  perhaps,  :  fome  other  caufes,  we  neither  feel 

it  in  our  own  bodies,  nor  take  notice  of  it  in  others.     Now  this  preflure 

of  the  air  every  way,  being  fuppofed,  l  think  the  mutual  adhefion  of  the 

ûnooth  bodies  we  Ipeak  of,  may,  probably,  be  afcribed  to  this;  ..that  when 

the  fmooth  furfaces  of  two  .pièces  of  glafs,  fo  exquifitèly  touch  onc  another, 

thac  aone  of  the  ambient  air,  is  either  intercepted,  or  admitted  between  them, 

the  under  glafs  will  fufFer  no  preffure  on  that  fide,  which  touches  the 

upper^  the  parts  of  the  upper  glafs  having  no  fenfible  fpring  in  them  ;  whilft . 

tifiat  fide  of  the  under  one,  which  is  expoied  to  the  air,  will  be  preffed  upon 

thereby  :  and  there  being,  as  we  faid,  no  elaftical. preffure  on  the  other. 

fide  of  the  glafs  to  ballance  this,  no  wonder  that  the.  lower  glafs  fiiould 

not  fall  off  fi-om  the  other,  fmce  the  weight  that  would  carry  it  down- 

wards,  is  much  too  fmall  to  overcome  that  force  of  the  air, .  which  thrufts 

it  againfi^  the  upper  glafs.    .Thus  if  a  mao  ifaould)  with  his  hand,  thrufi:  a 

plate  of  iron,  îroad-wife,  againft  the  fjat  ceilîng  of  a  chamber  ;  the  iron- 

would  not  fall,  as  long  as  the  force  of  thie  hand  continues  to  prcfs  a^infi: 

it.     Nor  is  it  material,  that,  in  our  café,  the  preffure  of  the  atmofphere 

is  fuppofed  to  force  the  lower  gîafs  upwards  :  for  it  we  fuppofe  the  air  to  con- 

fiil  of  innumerable  little  fprings,  bearing  upon,  and  fupporting  one  another, 

the  lower  whereof  are  bent  by  the  weight  of  ail  the  rcft,  incumbent  on 

them  s  it  will  be  eafy  to  conceive,  that,  near  the  furface  of  theeartb,  itmay 

prefs  almoft  equal  every  way  ;  and  by  a  kind  oif  recoil,  from  the  tcrfcftrial. 

globe  upwards,  ftrongly  force  any  body,  upon  whiçh  it  jcan  J3ean,  againfl: 

any  other,  which  has  no  fuch  eUftic  power  to  repel  a  body  fo  prefiièd  a- 

gainft  it. 

Wefhallnowproceedto  confirm  our  conjedureas  to  the  reafonwhy  fmooth 
bodies  ftick  togethcr,  barely  by  juxta-pofition,  or  contaâ.  '^  And,  firfl:,  tho*  a 
pièce  of  liât  glafs  may  be  fufpended  by  a  looking-glais,  held  parallel  to  the  ho- 

*  This  ihx>ng  cohcfign  of  the  parts  of  mat-  |  ta£t,  îs  exceedîng  ftrong,  but  reaches  not  far 
ter,  is  by  Sir  IJaac  Newton  attributed  to  a  prin-  I  from  the  partides  with  any  fenfible  ef&â.  See 
cipie  of  attra^ion,  whiihy  in  immédiate  con-  |  Newton,  Optîc.  p.  351 — 372. 
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32  »  Fi»iditf  and  Finimifî^ 

Pu  rsf es*,  rî^^^  3^  t^^f  ^9  ^  încrinittg:  tlse  lôokî«g-|^aii^.  icloftfrtteteK  kvii,  thé  ffirfaBdr 
gla&  wiU  âîdedownwar&  a^OK  the  liiffacfe  ^  x^  gftM^.     The  reaibrr 
vliereof  febms  tô  be,^  that  tlvi  gravity  of  di^  k>^9«r  g]!à&  does  not  confî-- 
dcrably  refift  the  horizontal  motion-  of  it,  only  the  motiôii  «pwards  ;  but 
cMefiy^  becaufe  tbe  ambient  air  is  contiguott^  to  thé  edges  of  the  glafs, 
aB  well  on  the  one  fide,  a^  on  the  othcr  :  and  fii>  the  ptiel&ire  c^f  the  air  be- 
ing  cqual  on  eveiy  part  of  the:  edg^,  ùnt  gravicy  of  the  fmalkr  ^a&  is  not 
bindered^by  ttieair,  fromfliding  dolfH  the  flidvirtg  furfate  of  tne  grearer: 
vhereasy  of  the  broad  and  ftatt  HkIc^  of  the  Ib^ôr  gla6,  the  oné  k,  as  wc 
fiiidi,  prefièd  by  ther  fpring  of  the  air  ;  whilft  fhe  othcF  fuffcrs  no  fach  prcfr 
itire  from  the  lôoking-gla^r  tô  whith-  ît  ^m^  slpplied.     Artd  fe,  if  y  ou  takc 
d  fmall  open  mouthi^  glafs,  and  piuttge  ft  inro  à  V'eïftl  fiil  of  qukk-fiiver^ 
with  the  rnouth  ûpwairdv  that  .the  qaick-fiJvef  rtivj  ftïl  il,  wîthôift  leasing 
aiiy  air  in  it  $  and  if  thdn^  t^hrlâr  ît  ».  tindeY  t1\^  ^ftak^k-filver,  you   turn 
the  nnc^tb  downw^dB^  âiAd  fi>,  keeping  it  tçrigl^^  tiff  k  x$py  %\\\  tbe 
nioHth  be  aJmoft  ctonie  €©•  the  tôp  rf  tbe  fnen?ary  \  the  gkfs  wiJ!  remairi 
afetoft  full  of  quîck-fitver,  riu^'  the  uppef  fiarfaicé*  of  the  liquid  meta!  in  rhe 
glaiV  be  liiuch  hfghtr,  thari  tbelevrl  of  t*Be  furface  of  tbe  quick-fiîver  în  the 
vefTel  :  xnd  dvis  wtU  cMttÎAi^  fd^  tbo*  yoa  i^liïte  thé  glafs,  provided  you 
Hecpthc  rnoTïtfc  of  it  witttfi  lîhe  meïtwy.  The  experîfiient  wfU  alfô  fucceed, 
ivhen  niade  wifch  ^witer.     Thd  reafow  bereof  feemà  to»  br,  that  the  glafs 
bïhdcrs  dw  i^ick.fîhrî*  iii  ît  from  the  pteffiire  of  the  incUmbeM  air  ;  wherc- 
as^  the  quicK-fklvef  m  the  veflfel  bèfrig  expolèd  to  k,  nnfirft,  thefeby,   be 
neoeflferily  forced  iq>  agsifnft  the  fartace  <yf  the  irtv€rred  bottom  of  the 
glàfsy  wftere  k  ttmx&  rto  eJaftié  power  tc^  cir i\^  k  do*^n%ards  :  for  that  k 
is  no6  naturels  abhdrwifc*  <^f  2  v^idïùrfl^  which  kèeps  the  quick-filver  iVam 
dcfecndirigy  tiril  Ibane  âif  cm  Cttme-  to  focewd  iti  ît^  roôm,  feems  elear  fi-om 
the  TotTîcelUan  «|>ef imen*.     And  f©  flieiv^^  ihât  it  is  nof  fe  lYiuch  rhe  mère 
contaô  of  bodies;  m  a  krgp  futfeCe,  âs^  ks  beittg  ordmarily  feffuifrte  to  the 
cichafion  of  air,  '^hifdt^  *t  kâl^  hérebekjw,  kecp»s  bodies?  from  felling  afnn^ 
dcr  \  kwringr  <mc  of  %  t^f^  gla^ï  <îâufed  a  CeFtain  qtentîfy  of  air  to  bc  cx- 
traftcdy  wc  foûnd^  rhat,  by  immedîately  applyîng  d  bôok  fo  the  narfow  ori- 
fice of  the  veffcl,  the  bôôk  Was  rfterWÀfds  readily  lifted  np,  and  ftïftaîncd  in 
the  air,  as  long  ad  <^  pi^fed  ;  thô*  Thé  furface  df  the  fufpended  body  could 
be  totiched  bue  ky  tbe  rtttg,  Iv1*rch  încirckd  the  ôrifiee  of  the  velîel  ;  and 
rho*.  the  wc^it  akeW  «p  65ftîeéded  twe/ity  Ottnces^  The  carfe  vhcteof  feemsr 
plainly  this  \^ÙM^  by  the  éMfyftîon  of  ibrile  âir  dliC  of  tflé  glafs,  the  ekftic 
porter  of  tbe  rérmiiling  part  was  much  weàken*d,  ih  comparifon  of  rhe 
fpring  of  the  external  air  ;  which  being  able  to  prefs  the  book  againft  the 
orififre  of  tbe  >^eflfel  virîtb  gféater  fdfce»  ihan  th€  internai  air  cxfald  refift^ 
the  moatb  aftd  lips  of  thé  veflfel,  dft  this  occafîon^  pcrform*d  chc  parr  of 
an  in^irefuiffâce,  êXa<ÎUy  fittOOtb.     Andj.  by  fh^  way,  upon  tbis  principle 
may,  poffibly,  dépend  the  folidity  of  glafs  :  for  though  its  parts  feem  not 
at  ail  irttérwoven»  and  appeftr  very  fniooch  ttnd  flippery  ;  yet,  fince  rhe  fire^ 
Irhich  brôoght  them  to  furton,  tnay  well  be  {\v^i^ùit&  to  hâve  fufa-divided 
them  into  very  fmall  partidcs,  and  fo  hâve  thereby  aflifted  to  exclude  the 
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ftlr  &om  belwttn  tkem,  'cis  no  wonder,  if  the  îmmBdiate  ^ccntA  4£  (fudi  fnvsies, 
fmal}  GorptffdeBtfuffices  ^  wiake  tiiefn  hold  togdther  ;  for  cbat  tiieir  uoton  is  < 
ftri^  ^nough  te  keep  opt  ftie  air,  appcàfs,  .fiïK:e  tàe  gla^-ibdoirers,  iknid 
thofe  who  diftil  in  glaffes,  find  not  riiat  ît  can  tenter  tkeir  pores.  ^Twerc 
siWb  yroper  t©  confider,  how  •mucii  the  jiixta-^poficits»  of  coitoulcles, 
crowded  togefher  by  ^fion,  may  contribute  to  fh«  ^onMonoe  and  brittier- 
4i^s  ef  falt^etre,  and  ^0(A\&r  bodîes,  ^hidi,  from  a&  iocofaerent-powder^ 
^ire  tseadijy  reduc^bk  into.one  nsafs^  as,  likewife,  thow  ûrxhc  ftickiog  4xa^ 
■grtSier  ot  die  fmaU  parts  of  f)end«lou8  di»ops  -of  water,  and  ibch  4Ki&er 
IVquors  as  as^e  fvot  (fhcnaglvc  to  conftft  of  <;orpi»lk\t;f  hoo4ced,  prbraueiied, 
inaf  (be  afcrtiMd  co  i^  contai  of  t;heir  fmtA  parts,  and  the  ^KckaGxm  -éf 
-the  air.  But  to  return  :  tho'  it  ht  hence  mamféft,  diat  ûic  air  hacfa  a 
AroRg  fpriflg-,  yet,  there  appears  no  great  neceflity  fqr  it  to  ihmr.vlij 
Ae  two  fmooth  glaflbs  were  abfc  to  adhère  ib  «cloiely.  »Fpr  a  prdbïMe  rea- 
fon  of  thflt  {^honomenon  may  be  afllgoM  fpom  the  f^reâure  of  tbe  aîr,  coa- 
lidesed  as  a  veigbt.  And,  ^rijt,  we  nulft  dPeipember  chat  a  oydinder  of 
air,  whidi  is  not  ^irhout  ics  ^n^ity,  r«coiling  from  the  «arch,  x»  the 
£xfpendod  pièce  of  glafs»  %>efng  hindred  by  fke  r«fiftingfufi^aoe  of  4he  ter*- 
i^rial  gl€tt>e  fnom  falUng  lower,  «muft  diffufe «itfeif,  and,  oonfequetitiy,  ^rel^ 
as  well  i^wards,  as  any  other  way.  N^xt,  we  mufl:  t^itfider,  ^faaC  «rdieii 
xhe  effaces  of  two  flat  bodies,  or  any  oonfider^ble  breadtfh,  inxiMMËarely 
touch  each  other,  and  lie,  430t!h  of  them,  4evel  «with  4iie  horizon  ^,  finfce  the 
•air  eannot  naove,  inw\ti0tmtj  fronFi  the -edges  toah^^middle,  cbe  lower 
xraimot  be  drawn  »way  downwards,  in  a  perpendicixlar  linetfrom  Jftkt  fOppcr^ 
Init,  byreaibn  of  fhe  ftifividfs,  and  contai  of  theitwo  bodîes,  tt  •nAUU:  ne^ 
x:eâkri}y  happen,  that,  acthe  hfféatnt  4^  tt^éii"  feparation,  IboUld  it  ibe  ef- 
jfeâed,  the  lowdl  glafe  witl  ?be  preilêd  «pon  by  the  «irholepillar  of  air, 
fnppoied  to  reach  from  Hhe  top  of'Ûit  atmofphere,  and^to  ha^e  fior  its^bafis, 
thefuperficiesofthe'undèr  glafs.  For,  at  -diat  inftant,  the  air  îhaving  not 
^ime  to  get  m  between  the  two  ^laflfes^  tfiére  îis  nojhing  feotween  i^iem, 
^uring  that  irtftant,  to  refift  the  preffure  of  f hat  air^  -Which  bears  againlb 
ithe  lower  fuperficîes  of  the  undermoft  •,  and,  cortfequeptly,  fueh  a  re- 
.vujfiôn  of  the  lower  glafe  eannot  be  eflfefted,  but  by  a  -weight,  or  fQrcc, 
^blc  toiunnoimt  the  power  of  the  wéî^'ctf  fhe  stboye-noentioned  cylindor 
tJf-thc  atmofphere.  Hènce,'  wefee  it  is  not  neceffary,  that  the  contiguous 
Xurfaces  of  fhe  two  Bat  glaflès  be  parallel  to  the  horizon  -,  «for,  if  held  per^ 
.penjdicular  to  tt,  their  divulfion  woiild  not  ceafe  to  bedifficult,  provided 
it  were  attempted  by  fuddenly  pUUing  one  <tf  the  broad  furfaces  from  tbe 
4ïther,  in  a  level  line,  and  not  by  making  onc  of  the  furfaces  ïlide  <upon'the 
other  :  for,  in  ithe  former  café,  the  feparation  of  the  <:ohtiguous  bodies 
wiïl  be  hindred,  bytheweight,  or  preffure  of  the  latéral  air,  whichbeaits 
againft^the  broad  fides  of  fhe  gklTes  contiguous  to  it.  But  as  in  thefe  cafés, 
•^e  fuppoiê  the  fuper£des  of  the  two  ^fles  to  be  fo  exaftiy  flat,  that  no 
^aircan  corne  be^/v^en  ^ihem  ;  expérience  "has  inform'd  us,  that  it  isex- 
tremely  difficult  to  procure,  from  our  ordinary  tradefmen,  ^ ither  glafies,  or 
marbles  ground  rtear  fo  true.     We  very  hardly  obtain'd  a  pair  of  round 
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Fhysics:.  marbles,  ofan  inch  or  two  in  diameter,  which*  would,  for  two  or  thre« 
minutes,  hold  up  one  another  in  the  air  by  contaâ  ;;  tho'they  wouldeafily^ 
raife  each  other,  if  the  uppermoft  was  drawn  up^niinUy»  before  the  air 
had  time  to  infinuate  itfelf  betwixt  them.. 

But  to  make  fome  eftimate  of  this  powcr  in  the  air  ;-  having  provided  a 
pair  of  marWes,  an  inch  and  half  in  dktmeter,  and  as  flat  and  fmooth  as> 
pofiible;  and  confïdering,  that  it  was  the  infinuation   of  the  air  between 
them>  which  hindered  them  from  fticking  ftrongly  togcther  •,,  fothe  accefs 
afforded  toit,  was,  for  the  moft  part;  owingto  that  inequalityoftheir  fur- 
faces,  tho'  polilhed  ;  Mje  fuppoièd  that  the  intrufion  of  the  air  might^  for 
fome  time,  be  prevented,.  by  '  wettingthe  furfacçs  to  bc  jpined,  with  pure 
fpirit  of  wine;.   whilft  this  liquor,    which  feems  the  frceft  from   tcna- 
city,  would  not  prove  a  cenient  to  faftcn  the  ftones  together,  othenwrife,. 
than  by  keeping  but  the  air.     But  becaufé  the  eafy   feparation  of  fuch 
fmooth  bodies»,  which  adhère  but  by  contaét,  may  procecd.from  the  leaft: 
angular  inclinaticm  ;:  wetry'd,  in  the  firft  place,  to  faften  to  the  upper  mar- 
ble  certain  wires,.  and  a  button,.  fo'  that  the  lower,:  when  joined,.  mîght 
freely  fall  direâly  down^.but  not  flip  afide,  being  hindered  by  the  wirc. 
And  thus   the  dry:  marbles  were  made  ta  take  up,  and  fuftain  one    an- 
other V  fo  that  once,.,  by  fuddenly  drawing  up  the  upper  marble,  we  took. 
up*'  together  with  the  lower  marble,  a  fcale  with  a  pound  weight  in   it. 
After  this^.  we  moiftened  the  furfaces  of  the  marbles  with  pure  fpirit  of; 
wine  V  and. k<epîng  them,.  by  our  wires,.  from  flipping  afide,,  we  ca(LintO' 
a:  fcale,  faftencd  to  the  lôwer  of  them^  ièveral  weights,  at  feveral  times  ;  and^ 
by.  fuddenly  puUing  up  the  higher  ftone^  often  try*d  howi  much  we  could 
-draw:up^with  the  lower  ;  and  fometimes  took.  up  above  an  huodred  ounces, . 
and  once  one  hundred  thirty-two  ounces  troy,  bcfides  the  féale  that  oontained 
them i  and  the  marble  itfelf-,  the: diameter  of  whofe  fiirface  was  only  an 
inch  and  two  thirds.     But,  becaufe  die  fpirit  of  wine  proved  too  fugitive 
and  fubtile  for  our  pwrpofe,,  we  moiften*d  the  furfaces  with  a  due  propor- 
tion of  oil  of  fweet  almonds  •».  and  thus  we  took  up  above  four  hundred 
ounces  troy,  hanging  at  the  lower  mar-ble,  It  wasnot  by  glewing  the  marbles^- 
together,. that  the  oil  enabled  them-to  make  fb  much  greater  refiftance,, 
than  the  fpirit  of  wine  5  foR  in  café  the  flat  furfaces  of  the  joinéd  ftones 
.  were  hetd  perpendicular  to  the  horizon,,  fo  that  the  air  might  immcdiàtely  • 
fucceed, .  as  the  loofer  marble  fhould  flide  ofF,,  the  weight  of  feveral  ounces 
was,  fometimes,,  rcquifite  to^draw  them  down,  when  they  had  nothing  but 
•  fpirit  of  wine  between  them  i,  tho^  they  would  eafily   flide  oflT  from.one 
another, . when  join'd  together   with  oil-,  pcrhaps,  becaufe   the  fpirit  of 
wine,,  by  reafon  ofthe  fmallnefsand  penetrancy,  of  its  parts,  and  fîigitive 
nature,,  did  not  fo  well  fill.ap  the  litde  pores  of  the  furfaces  f  whereby 
the  fmali  protubérances  of  the  one,. .  gçtting  into  the  fmall  cavities  of  the 
other,,  might  riiore  reftft  the  fliding  of  the  marbles  upon  one  another*s  fur* 
faces,  thanthe  oil,  whofe  texture  is  bctter.  fitted  to  rendcr .  their  furfaces 
foiooth.  andHippcrj, . 
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AncTto  Ihcw,  that  the  refiftance  of  fuch  contiguous  marbles,  to  fepara-  Ph  ysics. 
ûoriy  is  grcater  in  thofe  which,  bcing  broader,  are  prcffed  againft  by  a  ' 
column  of  the  atmofphere  proportionably  larger  -,  we  caufed  two  marbles 
to  bc  noadc,  thrce  inches  in  diameter  :  and  having,  after  the  manner  above- 
Riention'd,  employai  fpirît  of  wine,  to  keep  out  the  air  from  between 
them,  wc,  after  fome  tryals,  with  the  uppermoft  of  them  took  up  the 
lowcr,.  and  four  hundred  and  feventy  ounces.  But  making  ufe  of  oil  of 
almonds,  inftead  of  fpirit  of  wine^  we  did,  with  our  own  hands,  twice  fuc- 
aflively  raife,  with  the  undermoft  ftone^  thirtcen  hundred  and  forty-four 
ounces  troy  ;  and,  at  the  famé  time,  manifeftly  perceived  the  marble,  at 
whîch  k  hung,  to  ftick:  firmly  to  the  other  :  yet  the  interpofed  oil  was  fo 
fiu"  from  being  able^  as  a  cernent,  to  make  thefe  marbles  adhère  thus  dofe 
together,  that,,  in  tbis  laft  experiment,  I  made  them  very  freely  flide  up- 
on  one  another,.  by  impelling  the  upper  to  the  right  hand,  or  left,  with 
my  finger  ;  and,  having  fome  time  before,  raifed  a  weight  not  much  in- 
fcricMr  to  the  laft,  we,  prefently,  held  the  marbles  with  their  edges  down- 
wards,  and  fourid,.  that,  tho*  in  an  horizontal  pofition,  they  could  not  be 
ibparated  by  fogreatan  additional  weight,  they  now  prefently  fell  afunder 
by  their  own. 

I  know  that  the  Perifatetùs^  and  generality  of  fchool-philofdphers, . 
wîll  afcribe  this  adhefion  ofmarbles-^to  naturels  abhorrencè,  and  dread  of 
a  vacuixn.  But  if  nature  did  fo  violendy  oppofe  a  vacuum,  it  is  not  like- 
ly,  that  any  force  we  could  cmploy,  would  be  able  to  produce  one  i  yet,  m. 
our  café,  we  ând,  that  a  little  more  weight  added  to  the  lower  of  the  two 
marbles,  will  furmount  their  reluâanceto  feparation,notwithftanding  the  fup- 
pofed  dang^  of  introducinga  vacuum  thereby.  But,  without  having  recourfe 
to  any  fuch  difputable  principle^.  a  faîr  account  may  be  given  of  the  phe- 
nomenon,.  by  the  preflure,  or  weight  of  the  air.  Let  us  fuppofe,  that 
when  the  marbles  ftick. firmly^  together,  the  lower  of  them  were  faftened  ta 
the  ground  5  tho*  herc  there  appears  no  reafon,  why  their  power  to  relUb 
fepaiatîon,  Ihould  be  lefs  then  before,  yet,.  it  feems  évident,  that  the  up^ 
permoft  marble  could  not  be  perpendicularly  lifted  up,^  but  by  a  force,^. 
that  was,  at  leaft,  able  to-  raife  a  weight  equal  to  that  of  this  marble  ;  and 
of  a  pillar  of  air,  having  the  ftone  for  its  bafe,,  and  reaching  to  the  top  of 
the  atmofphere  :  fince,-  at  the  inftant  of  revulfion,  before  the  air  can  get  in 
between,  there  is,  for  ought  appears^  no  body  under  the  upper  marble,  to  ^ 
help  the  hand  to  fuftain  the  weight  of  that,  and  the  incumbent  cylinder 
of  the  atmofphere,  which  then  gravitâtes  upon  it,..and,xonfeqiiently,  upon 
'  the  hand  ;  becaufe  there  is  no  air,  or  other  équivalent  body  underne^th, 
to  fuftain  its  part  of  the  weight,  as  the  lower  air  does,- with  regard  to 
the  heavy  bodies,  which  reft  on  it,^  and  to  the  weight  of  theLincumbent  air. 
We  need  not  therefore  wonder,  if  when  only  a  lefs  weight  than  that  of  the 
mentioned  column  of  the  atmofphere  hangs  at  the  lower  marble,  it  (hould 
bc  capable  of  bcing  drawn  up  by  the  upper,  rather  than  fufFcr  a  divulfion 
from  it.  Thus  when  two  bodies,  being  faftened  together,  are  endeavoured 
to  be  drawn  afunder  by  forces  not. able  to  feparate  them,  they  will  ufually 
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Phîtskm.  b©*  «lO^e  thkt  •way^  Trwxrds  wJiich  chher  of  thcm  àsthe  tïioft  'fl-rwiglv 
drarwn.  And  I  hwve  foraetimcB  obfcrved,  in  trying  îhe  ftpeirgch  of  loaii- 
fton^  if  xhe  load  -îftone  bc  able  to  take  irp  more  than  its  own  we^ht,  yoa 
mwy  as  ^di  iHftnp  the  load-.ftone  by  a  knifc,  as  a  inife  by  the  ioad-Âone. 
And  thfo*  one  accaftom'd  to  judge  onJy  by  his  cyes,  would  haye  iruagin'd, 
that  Tç'heû  I  held  the  great  'weîghts,  formerly  merrticm'd,  fufpondcd  in  the 
air,  there  was  no  ftrong  endeavoor  to  pull  the  upper  nurble  frofli  the 
lot^er,  becaufe  my  hand,  being  for  a  trme  held  ftcady,  feemed  tobe  at  tc&:\ 
yet  he  ^\\\  eafily  find  a  grcat  mittakc  therein,  whtD  ihall  confider,  that  nci- 
tber  did  the  weight  fenfibly  appcar  ro  pull  the  lower  nvutbie  ^downwar dg, 
tho*  my  hand  a^nred  me,  that  the  weight  had  not  loft  its  gravitaa;îon.  And 
once,  when  the  weight  was  cafually  fo  loofencd  fnom  the  i^permarblc,  as 
fuddenly  to  drop  down,  my  hand,  unawares,  was,  by  tlie  endcavour  ît  cm- 
ploy'd  to  fuftain  the  fallcn  weight,  çarried  up  wjth  iiich  a  violence,  tfcat  ï 
braifed  it  agaidft  the  face  of  a  by-^ftander^  who  chanced  to  hold  his  liead 
everthemarblcs. 

A  brafs-valvc,  an  inch  in  diameter,  being  cemcnted  to  the  ihotter  Jcg  of 
1  long  glals  fipbon,  left  opcn  at  the  end  of  the  Dther  4  this  valve  was  let 
down  to  the  bottom  of  a  long  glafs  body,  full  of  water  -,  till  it  was  betv^en 
a  foot  and  half  a  yard  bencath  the  farface  of  the  water,  when  the  water  in 
the  pipe,  rcach'd  as.high  as  that  fur  face.     Then,  an  oonce -weight  wq8  jwrt 
into  the  fcale  of  a  balance,  qppofire  to  that  whcreto  one  ^nd  of  a  ftrfng 
was  faftned  -,  its  other  being  connedied  with  the  valve,  whole  ]>ans  were 
thereby  to  be  drawn  afondcr.     Now  wbcn  the  wsitcr  was  em^ied^out  4Â 
the  pipe^  and  the  valve  let  down  to  the  former  deptH,  fbar  ^imnces  .of  «icfc- 
tional  weight  were  requifite  to  disjoin  the  parts  of  the  Talve,  and  let  the 
water  get  between.     And  when  the  valve,  the  liphow  43eing  frecd  from 
water,  was  raifed  gradually  iiighertogether  with  the  pipe,  lefs  and  lefs 
weight  was  requtred  to  maloe  the  feparation  ;  an  additional  ha}f  wmx 
provingfafRcient  to  disjoin  the  parts  of  the  valve,  when  held  4>ut«  iitde 
below  the  furfiicc  of  the  watcr.     From  this  cxperimcnt,  attcntively  confi- 
der'd^  it  appear>s,  that  there  certainly  may  bc  a  great  repugnancy,  barély 
on  raccowrrt  of  the  gravity  of  the  médium,  to  che  feparation  of  fmoottiïo- 
dies,  jcin?d  by  immédiate  contaâ.    Butfarther,  Jiavingat  length  fv^ndcd 
two  cohérent  marbles,  in  a  lai^g^e  glafs,  whence,  by  a  certain  contrivanoe, 
che. air  tnight  \x  gradually  exhaufted^  we  found,  whilft  any  confiderable 
quantity  ofair  remain'd  in  the  glafs,  the  lower  marble  contnnued  to'ftidcto 
the  other  ;  but  if  Jthe  air  was  iarrher  withdrawn,  the  lower  feil  from  the 
upper  :  m\}ûtn^   if  the  latter  were  lot  xkvwn  upon  the  iopmer^  whilft  the 
glafs  remain'd  exhaufted,  the  upper  macble  might  eafily  k^  raHed  w^out 
taking  up  theilower  ;  yet  when  the  air  was  let  in,  the  marbles  wepe  agaiH 
ftrongly  preffied  togcther,  and  made  to  cohere. 

From  the  whole,  rt  appears,  that  tho*  in  bodies  df  a  fenlible  4>uHc,  whofe 
iîxiooth  furfaoBs  toikîh  one  another,  the  force  of  che  air  îs  the  principal 
x:aiife  of  cohefion  ;  yet,it  fcems,  in  gênerai,  afufficient  caufe  theraof,  that 
die  partss  of  the  J^ody  be4it  reftby  oneamthcr  \  thotfgh,  ^rhaps,  «be  en- 
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tkt!  Mhcrrtbnr  be  removed  6t»xi  pface  to  plaet .     For  bodiés  oF  fêni9)Ie  Fh  rsre^. 
bBJk».*beînçeitlicr  fluid  or  confiftent;  and  it  being  thc  chief  reqtrifitc  of  a' 
i^id  body^  that  kafmail  parts  be  in  motioa^  ndthing  feems  necefHny  to 
keêp  a  body  from  being  fluid,  and  confequently  ce  keep  it  fir m»  but  that  rx& 
coutiguoua  parts  be  in  a  ftate  of  reft. 

Another  requiftc  to  firmncfe^  is  the  texture  of  the  parts  that  conftitute  "^l^^^  ^^ 
abôdy;  for,  tho^  the  juxta-poiition,  and  reft  of  thefe  parts,  may,  poffi-^^^^*'-^'* 
Uy,  alone  fuffice  to  noake  the  body  ftable  ;  yet  texture  feems  to  be  thc 
moft  ttfual  cairfe  of  ftabiiity  v  and  fbtnetimes  aMb^  it  may  fuperadd  a  de- 
gjrec  of  that  qoality  to  what  bodies  hâve  upon  the  former  account  only .  For 
tho%  whilethc  parts  of  the  body  are  aâually  at  reft,  it  cannot  be  fluid  v  yet 
tkofe  pareil  if  they  cofaere  to  one  anocher  but  by  reft  only,  may,  caHerh 
p^ariiusy  be  muck  more  eafily  diflbciated,  and  put  rnto  motion  by  any  cx- 
temal  body,  aftuaUy  moved^  dian  they  oould  if  thcy  wcrc,  by  tooks,  or 
other  kinds  of  faftemngs,  entangled  with  one  another  ;  it  betng  often  ne- 
cefiàry,  in  thi$  caiê,  vioècndy  to  break  off  thefe  faftenings,  beforc  the  little 
bodies^  join*d  together  by  them,  cao  be  fet  free,  and  put  rnto  fuch  a  fepa- 
rjttc  motion^  as  is  requi&cc  to  conftitute  a  fluid  body.  We  formcriy  iîluftrated 
the  nature  of  flxiîdity  in  the  whice  o(  an  egg  *,  let  us  now  try,  whether  it 
will  alfc)  afliîft  us  în  our  fearch  after  thc  caufe»  of  ftabi-lrty.  When  an  egg, 
b  made  hard  by  boîiiiig,  fince  nothing  appears  to  get  in  at  thc  fhell,  unle^ 
fpme  caiortfic  atornSy  and  perchance  tam/t  fmàW  particles  of  water  ;  it  is  not 
eafy  to  difcovcr  from  wbence  dûs  charyge  of  confidence  proceeds,  unJeft. 
from  a  change  io  the  texture  of  thc  parts,  whereby  they  areconncâredanddif- 
pofed  afrer  a  new  maniier,  fit  to  makc  them  reciprocally  hrndcr  the  freedom 
et  câch  othert  motions.  But  if,  inftead  of  hardening  the  whites  of  eggs 
by  thc  heat  of  thc  fire,  you  beat  them  into  a  froth,  you  may  pcrceive  that 
firoth  to  rctainthenaicupc  of  a  ftable  body  ;  for  it  may  l^  raifcd  up  into  a 
pyramid  rt  a  confidcrabte  height.  And  1  havc  madc,  wîth  a  litrie  care,  a 
long  and  proportionabty  tbick  body  of  thefe  bvrbbks,  hangdown  Kke  an  ificfe 
from  my  fingcr,  wirtiout  falling  :  yet  in  thefe,  therc  appears  no  aheratioii 
Iliade  in  the  âuid  body,  except  a  mère  medianical  change  of  the  difpofition 
of  its  parts  :  whîdi  may  be  confirm*d  by  water  agiratcd  înto  frorh  ;  for 
hcrein  thc  babblcs  will  qoickly  fabfide,  and  fall  back  into  water,  of  the  ve- 
ry  âxnroonfiftciice  it  was  of  before. 

Now  thcreare  fcTcral  ways,  whereby  a  body  nay  be  put  rnto  a  texture,  Severa/^wayr 
proper  to  niake  it  firm  j  tho%  for  the  mcrfl  port,  one  of  them  is  not  em-  0/  produdng 
ploy'd  a- part,  but  two  or  more  in  conjunélion.     The  firft  and  chiefeft  of'^"  textur^r^ 
thefe;,  fccnTs  to  be  thc  fitncfs  and  ftiapes  of  the  componem  particles^  to  faften» 
them  to  cach  othcr  ^  as  if  foou:  were  figur*d  like  tlie  handies  of  buckets,  and 
otherslikc  thc  hoolcs employa  todrawthem  ;  fome  likebuttons^  otherslike 
loops  ;  fome  like  mak,  otherslikc  female  fcrews:  or,  as  if  many  togtther,, 
were  fo  varioufiy  branchcd,  that  their  parts  may  be  imierwoven  one  within 
aBother,  and  not  prove  eafily  fcparaWe  -,  thus  only  by  twiflring  thread's  to- 
gcther^  they  are  fo  wdl  faften'd  to  one  another^  as  to  conflritute  a  cable, 
W'hich  is  noito  be  tnoken  wHhouta  iraft  force. 
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And  fo  numerous  may  be  thc  correfpondent  figures,  fit  to  fitfkcn  6dScliet 
to  one  another,  that  it  is  very  poflible  for  two  Suids,  opon  thcir  conjun- 
ûion,  to  intangle  theîr  parts,  and  thereby   accjuire  fuch  a  ncw  texture^ 
that  thcy  cannot  diflbciate  themfclvcs,  nor  flow  aftcr  the  manner  of  liquors^ 
but  remain  fo  connefted,  and  unaftive,  as  to  become  one  cntire  firm   bo- 
dy.  .  Something  like  this  appears^  upon  mixing  the  diftilM  liquor  of  nître» 
and  that  made  pçr  deliquium  omioï  fixed  nitre,  which  will  thus  prefent- 
ly  coagulate  into  faline  and  ftable  bodies.     But  this  feeming  only  a   re- 
union of  the  faline  partiales,  that  fwam  in  die  aqueous  parts  of  the  mixed 
liquor,  which,   after  this  feparation,  remains  both  in  greater  plenty  than 
the  faline  parts,  and  as  fluid  as  before  -,    we  fhall  add   another  inftance, 
to   fhew  how  much  the  firmnefs  of  bodies  dépends  upon  thcir  texture. 
If  you  take,  then,    the  redified  fpirit  of  wine,   and  dephlegmcd   (pi rit 
of  urine,  and  mix  theni  in  a   due  proportion,  you  may,  in  a  minute, 
turn  thefe  two  fluid  liquors  into  a  confiftent  body  -,    and,  I  hâve  imme- 
diately,  upon  the  fhaking  of  them,  feen  them  fhoot  like  fnow,  and  ac- 
quire  fuch  a  confiftence,    that  1  could,  ^ithout  fpilling  the  mixture,  turn 
the  veflel  upfîde  down.     But  this  experiment  will  not  fucceed,  unlefs  both 
the  fpirits  are  exaftly  dephlegmed.     Yet  fo  much  doth  this  coagulation  dé- 
pend upon  the  fait  of  urine,  as  beîng  of  a  paiticular  texture,  and  not  as 
barely  urinous,  that  fufficiently  reâified  fpirit  of  harL's-horn  may  be  hère 
ufed  in  its  ftead  ;  tho*  even  a  reébified  fpirit,  drawn  from  unfermented  urine, 
bath  failed  of  producing  the  famé  coagulation.     But  it  is  farther  remarkable 
in  this  experiment,  that  the  white  fubftance,  bcing  put  into  a  glais-veflel, 
exadtly  ftopp'd,  and  kept  in  a  gentle  hcat  for  fome  months,  will,  for  the 
greatefl:  part,  refume  the  form  of  a  limpid  liquor  ;  as  if  either  allthecrooked 
particles,  that  connefted  the  fmall  coalitions,  were,  by  this  mcans,  broken 
ofF  ; .  or  the  famé  little  concrétions,  after  various  attempts  to  get  clcar  of 
each  other,  at  length  extricated  themfelves,  and  became  able  freely  to  fliift 
their  places,  and  form  a  liquor.     And  having  digefted  a  convenient  pro- 
portion of  pure  Saubarum  Saturnin  made  with  fpirit  of  vincgar,  and  rec- 
tified  fpirit  of  wine  together,  I  found  the  mixture  fo  changed  in  point  of 
confiftence,  that,  upon  inclining  the  containing  veiTel,  none  of  it  would 
run  down  the  fides  :  yet,  by  the  bare  addition,  even  of  a  very  fix*d  and 
very  dry  body,  this  coagulum  may,  in  a  few  hours,  be  reduced  to  a  pcmu- 
nent  liquor.     But,  becaufe  it  is  noteafy  to  procure  fpirits  pure  enough  to 
make  this  experiment,  we  will  fet  down  another  quick  way  of  hardening 
one  fluid  body  by  another.     If  you  beat  the  white  of  an  egg,  tilt  it  be- 
come thin,  and  then  fliake  well  into  it,  about  half  its  quantity  of  truc 
fpirit  of  fait,  the  mixture  will,  in  a  few  minutes,  be  fo  coagulated,  that 
not  a  drop  of  liquor  will  run  from  it.     Another  experiment,  of  the  làme 
nature,  we  hâve  from  Sir  Francis  Bacon ^  of  coagulating  thc  whités  of  eggs 
witk  fpirit  of  wine  i  and,  by  Ihaking  the  two  ingrédients   well  together, 
I   hâve    found  jt  fucceed.      He  fuppofes,  indeed,  .that  this  coagulation 
proceeds  from  the  beat  of  the  fpirit  of  wine  •,    but  that  fpirit,   doubt- 
lefs,  abounds  with  a  piercing  fait,  which   fnay  very  well   fuffice  for  this 
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tfOBfdk.  Afid  wt  hâve not  ùnXj  produced  the  like elfeâ witfa  add  ^kits,  Physics. 
bue  even  by  a  crade  fait;  for,  by  kmg  beating  the  wkke  of  an  ^,  with  u-*»y-*«»#^ 
a  lump  of  al«m,  you  may  bring  the  greateft  part  of  it  to  a  white  curd. 
So  that  îf  wc  -mxW  allow  thîs  coagulation,  to  be  performed  by  the  heat  of 
fpînt  of  wirîe,  this  heat  mnft  bc  only  fuch,  as  may  be  afcrîbed  to  the  âèHvc 
partides  of  faline  boclîes,  which  yet  are  comTflonly  accounted  rather  cdd 
thaft  hot.  But  bccanfe  I  doiibt  how  juftly  they  are  reputed  fo,  I  purpofcly 
t(x>k  the  ferum  of  huiîian  blood,  and  cndeavo»jfd,  thongh  in  vain,  to 
coagalate  it  with  fuch  fpirit  oFwîne,  as  would  coagulate  the  whitcs  of  eggs^ 
7ctthis  fenim  will  coagulate  by  a  gentle  heat  of  embers,  as  foon  as  they: 
which  makes  it  fufpîcious,  that  the  effcû  pFOceeded  from  the  greater  cor* 
refpendcnce  in  texture,  of  the  fpirit  ofwinc,  with  one  of  the  liquors,  than 
wirh  the  other,  rather  than  from  rhe  heat  afcribed  to  it,  which  did  not  ac 
^i  co.iguIate  the  ferum. 

Thus  the  effcntial  oil  of  anifeeds,  which,  in  the  heat  of  fummer,  remains 
4!s  perfeét  a  liquor  as  other  chymical  oik,  contrary  to  thcm,  during  die 
cold  of  winter,  coagulâtes  intoa  body  like  camphîre,  and  not  without  fomc 
degree  of  t)i4ttlenefs.  We  may  add,  that  the  li(|Uor  diftilM  from  benjamin^ 
is  mbjeét  to  much  more  fréquent  viciflitudes  of  ftuidity  and  firmnefs  ;  for 
part  oF  It,  ail  the  year  long,  continues  in  the  form  of  a  blackifli  oil,  and 
the  reft,  according  as  the  feafon  of  the  year,  or  the  time  of  the  day,  makes 
fheweatfaer  ccfld,  or  hot,  frcquently  (Ranges  ks  texture;  (bmetinies  ap* 
fearing  ttie  famé  with  the  oil  juft  mentioh*d  ;  Ibmatimes  fliooting  intoclcar^ 
and  varioufly-fliaped  cryftals  ;  which  faftoi  thcmfelvcs  to  the  bottom  and 
iîdcs  «f  the  vcflcl,  till  a  warmer  part  of  the  day,  or  of  the  feafon,  diflblves 
tbem  aginin  into  a  liquor.  And  this  may  alfo  ferve  to  confirm,  that  the 
ftuidîty  of  fome  bodics  dépends,  àlmoft  wholly,  upon  the  various  agita- 
tion of  thcîr  parts  4  for,  in  thefe  înftances,  the  parts  of  the  anifeeds,  and 
thofe  of  the  benjamin,  upon  the  opération,  or  abfence  of  the  languid  heat 
«f  the  air,  conftituted  a  fluid,  or  a  confident  body. 

And,  as  we  hâve  (hewn,  that  two  fluid  bodies  may  be  aflbciated  into  a 
confîftent  one,  fo,  on  the  other  hand,  a  fluid  body  may,  by  the  change  of 
texture,  be  divided  into  two  confîftent  ones  ;  as  in  drawing  the  more  vo- 
latile parts  of  fallad-oil,  whefe  neither  the  liquor  that  cornes  over^  nor  the 
fubftance  which  remains  behind  in  the  retort,  is  fluid,  tho*  the  oil  which 
yielded  them  were  fo.  But  before  difl:illatioH,  putting  to  the  oil  a  con- 
venîent  quantity  of  common  fak,  and  another  thing  or  two,  fit  to  change 
the  texture  of  the  branched  particles  whereof  it  confifls,  I  then  obtain'd  aa 
oil,  that  dropt  into  the  receiver,  in  the  formofa  liquor,  and  contijiued 
fluid.  I  havc,  likcwife,  praftifed  a  way  to  purify  the  dark,  muddyoffl  of 
aniber,  drawn  per  fe^  fo  that  a  lai^  proportion  of  it  wôuld  come  ovcr  ve- 
ry  tranfparent,  and  finely  colour'd  ;  and  the  liquor  thus  prcpar'd,  will 
fwim  cven  upon  fpirit  of  wine.  My  method  is,  to  takft  two  pounds  of  ' 
igood  trandy,  one  of  fca-falt,  half  a  pound  of  the  oil,  and  inix  them,  and 
diftil  them  together. 

Vol..  I.  X  X  Sait- 
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pHYsics-     Salt-petre,  by  bcing  diflblved  in  a  fufficient  quantity  crf"  common  w^r, 
will  feem  to  be  loft  therein  \  and  to  conftitute  with  it,  one  uniform  fluid 
fubftance  ;  but,  if  a  compétent  quantity  of  that  water  be  exhaled,  the  faline 
particles,  by  re-uniting  themfelves,  form  into  fiable  cryftals  of  determinatc 
figures.     Which   will   fuggefl:  a   way,    whereby   fome   bodies  may  be^ 
corne  firm  and  folid,    by  the  admixtqre  of  a  due  proportion  of  water, 
or   fome  other  licjuor.     For  though  the  fmall  parts  of  fuch  fluids,  being 
themfelves  in  motion,  are  apt  to  communicate  fuch  an  agitation  to  othcrs  v 
as  fluidity  principally  dépends  on  ;  yet  an  equal,  or  a  double  weight  of  oiJ 
of  vitriol,  diftiird  from  running  mercury,  will,  when  far  the  greateft  part 
of  the  liquor  is  come  ôver,  leavc  a  very  white  powder,  confiderably  fix'd; 
bchind  it.     And  in  preparing  the  beft  Mercurius  dulcis^  the  quick-filver  is. 
fo  intermix'd  with  the  faits  it  carries  up  in  fublimation,  that  the  dry  and 
brittle  body  they  compofe,  may  contai n  much  more  mercury  than  fait. 
And  other  experiments    may  Ihew,    that  the   mixture  of  a  conveniem 
liquor  may  cernent  bodies  into  one  lurd  concrétion,  which  would  fcarce 
otherwife  happen  :  for,  différent  qualifications  may  be  requir'd  in  a  bo- 
dy, whilfl  it  is  conflituting,  and  when  it  is  conflituted.     And  though  tlic 
motion  of  the  parts  that  make  it  up,  oppofe  the  firmnefs  of  a  formcd  body^ 
yet  it  may  conduce  to  make  a  firm  body  :  for,  when  a  great  many  hard 
corpufcles    lie  together,    loofe  and   incohérent,    they  refemble  a  fluidr 
whereas,  by  the  mixture  of  a  liquor,  thofe  loofe  corpufcles  being,  for  a- 
while,  diflbciated,  and  put  into  motion,  they  may,  after  many  évolutions, 
apply  themfelves  to  one  another,  after  the  manner  nvoft  requifite  to  make 
them  touch  in  larger  furfaces.     Thus,  in  the  burning  of  alabafter,  if  th: 
powder,  after  it  hath  donc  boiling,  and  been  fufikiently  calcin'd,  be  well 
beaten  fome  hours  afterwards,  and  temper*d  up  with  fair  water,  almoft  to 
a  thîn  confiflence,  that  fluid  fubflance  will^  in  a  few  minutes,  begin  to  ex- 
change îts  fluidity  for  firmnefs  ;  fo  that  if  it  were  before  cafl  into  amouWy 
it  will  perfeftly  retain  the  impreffion  thereof.     And  that  herethercis,  for 
a  while,  fuch  an  agitation  of  the  hard  parts,  produced  upon  the  aflîifion  o\ 
the  water,  and  afterwards  an  exclufion  of  the  fuperfluous  water,  appcais 
from  hence  ;  that  when  any  confiderable  quantity  of  burnt  alabafler  is  tem- 
per'd  with  water,  the  mixture  foon  grows  fenfibly  hot»  and  fbmetimcs  con- 
tinues fo  for  apretty  whilc:  and  having  purpofcly  fiird  a  new  half-pint 
vial  with  this  liquid  mixture,  and  ftoppM  it  up  clofe,  in  kfs  than  haïr  an 
hour  it  crack*d  the  vial  in  feveral  places,,  and  difcharg'd  itfclf,   at  the 
crevifes,  of  about  a  fpoonful  of  clear  water  -^  the  reraaining  mixture  re- 
taining  perfeûly,  the  figure  anddimcnfionsofthe  vial,  and  growinghardcr 
ifltaB<lfaMc     And,  let  me  add,  that  fome  other  fubftanccs  may  thus  aflford 
much  more  folid  bodies»  than  burnt  alabafler  :  whence  it  would  be  of good 
ufc  to enquire  what othersare,.  by  this  mcans,  reducible  to.  a  lafling  foli^i- 
ty.     Fournier^  after  having  told  us  that  the  Ro^nans  made  the  faireft  har- 
bpurs  in  the  world,  by  the  help  of  a  certain  fand,  to  be  met  with  AtCum*u 

and  Puieoli^    in  the  kingdom  of  Naplesy    which,    inixM  with  a  thiw 
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partofquick-lime,  acquîres,  in  the  water,  the  hardnefs  of  flint,  fubjoins,  Physics. 
thzt  in  PjanJerSj  ncar  Tournaj^j  hc  faw  a  certain  fort  of  aihes,  made  with  v-i  ^-^'^  «^ 
marblc-lime,  that  was  excellent  for  any  work  in  the  water.  For,  havîng 
herc  made  a  bed  of  great  ftones,  they  caft  upon  them  large  quantifies  of 
thcfe  aJhes,  inftead  of  mortar  ;  and  the  watcr,  bctwixt  the  ftones,  having 
temper*d  them  up,  fo  petrify'd  them,  that,  in  a  fhort  tîme,  they  became  as 
hard  as  marble.  That  the  various  motions,  and  juftiings  of  the  Rard  par- 
ticles,  conduces  to  thcir  unitingiirto  one  ftable  concrétion,  fecms  confirmM, 
by  what  we  hâve  obferv'd  in  fbme  faline  liquors,  cfpecially  certain  par- 
cels  of  fpirit  of  hartVhorn,  wbich,  whatever  were  the  conftitution  of  the 
ambicnt  air,  remain'd  fluid,  fome  of  them  for  many  months  -,  after  which, 
the  fkline  corpufcles  began  to  (hoot,  at  the  bottom  of  the  remaining  lîquor, 
into  exquifitely  figur'd  cryftals.  For  this  fpontaneous  coagulation,  hap- 
pening fo  late,  fcem*d  to  be  preceded  by  numerous  évolutions  ;  whence,*  at 
fength,  the  litde  bodies  came  to  turn  thofe  parts  of  themfelvcs  to  cach 
other,  by  which  they  might  be  beft  faften*d  together,  and  conftitute  a 
lirm  body.  For  this  coagulation  proceeded  not  from  the  evaporatîon  of 
the  fuperfluous  liquor,  becaufe  the  glaflès  were  carefully  ftopp'd  ;  and  if 
any  thing  could  get  away,  it  muft  hâve  been  a  fubtile  fpirit,  which  would 
onîy  hâve  left  the  remaining  liquor  more  aqueous:  and  it  is  wcll  known, 
to  thofe  who  deal  with  fuch  kinds  of  liquors,  that  the  more  aqueous  they 
are,  the  lefs  they  tend  to  cryftallize.  And,  having  in  a  cryftal  vial,  carefplly 
kcpt  a  quantity  of  well-colour'd  tinâure  of  ambcr,  made  with  pure  fpirit 
of  winc,  it  remain'd  fluid  for  a  year  or  two  ;  but,  after  two  or  three  years 
more,  I  found  fev^ral  yellow  lumps  of  amber,  almoft  like  beads,  with  one 
fide  flat,  hère  and  thcrc  faften'd,  partly  to  the  bottom,  and  partly  to  the 
fidesofche  glafs. 

Another  caufe  of  ftability  in  bodies,  is,  the  admilfion  of  advenritious^/^M/i/f^ar 
corpufcles  into  their  pores  :  of  the  ways  whercin  this  may  happen,  thefe/*^'^^'  «€r 
appcar  to  be  the  chief.     i.  By  expelling  thence  thofe  voluble  particles,^^^V* 
which,  by  thcir  fhape,  or  motion,  oppos'd  the  coalition,  or  difturb'd  the 
reft  of  the  other  particles,  whereof  the  body  confifted.     2.  By  hindring 
the  motion  of  the  little  bodies  that  compofe  it.     And,  3.  By  conftituting 
with  the  particles  it  confifts  of,  corpufcles  more  unapt  for  motion,  and  fit 
for  mutual  cohcfion.     To  thefe  feems  reducible  the  way  of  coagulating 
milk  by  ninnet,  whofe  faline  particles  pervading  the  body  of  that  fiuid, 
flotonly  make  a  commotion  in  the  parts  of  it,  but  faften  the  branched  par- 
ticles thereof  to  one  another,  and,  with  them,  conftitute  a  body  of  another 
texture  :  when  the  weight  of  thefe  curdled  bodies,  reducing  them,  by  de- 
grees,  into  a  dofer  order,   fqueezes  out  the  thinner  liquor,  which  the. 
runnet  was  unable  to  coagulate  ',  and  which,  being  thus  fever'd  from  the 
groflèr  parts  of  the  milk,  may  well  be  more  fluid  than  the  milk  itfclf. 
And  that  there  is  fome  coalition  of  the  particles  of  the  runnet,  with  the 
coagulated  ones  of  the  milk,  appears  by  the  complaints  made  of  cheefes 
tafting  too  ftrong  of  the  runnet.  And  tho*  we  herc  alcribe  the  coagulation  of 
niilk,  to  the  faline  particles  of  runnet,  yet  oil  of  vitriol,  the  juices  of  fevc- 
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Physicsw  rai  herbfi^^and  other  things,  will  do  tbt  famé.     I  hâve  prépared  a  fait  of 
die  famé  oature  wkh  the  5^/  mirabilis  of  Glauber^  which  fecm*d  to  havc  a 
gower  of  coaguîating  common  watcr  ;  for^  being  diffolv*d  in  a  convenicnt'- 
quantity  of  it,  almoil  the  whole  mixture  will  fhoot  togçther  into  fine  cryf- 
tals,  apparently  of  an  uniform  fubftance,  and  fo  brittle  as  to  be  pulvera- 
ble  i  tho'  the  concrétion  may  hâve  fuch  a  proportion  of  water  in  it,  that 
whcn  the  experimcnt  haà  fucceedcd  well,  I  hâve,  from  three  parts  of  wa- 
ter, and  but  one  of  fait,  had  about  four  parts  of  cryftals.  .  I  hâve  alfo  pre- 
pared  a  whitifti  fubftance,  which  would  not  cnly  deftroy  the  fluidity  of 
iome  other  liquors,  but  give  à  confiftencc  to  a  large  proportion  even  of  oH 
ol  vitriol  \    the  parts  whereof  are  fuppofed  to  be  vchemently  agitafêd. 
And  ar  the  bottom  of  a  well-ftopp'd  viaJ,  I  havc  kept  a  little  of  this  pow- 
der  uijdcr  a  confiderable  proportion  of  oil  of  vitriol,  which  appear^l  con- 
fiïlent,  without  having  affeéted  the  powdcr,  whereon  it  had  been  only 
pouredj  and  fuffer'd  to  ftand  in  the  cold  for  a  day  or  two.     And  if  upoH^ 
whole  cryftals  of  nitre,  vqry  well  dricd,  and  contain^  in  a  vtal,  you  gentiy 
pour  good  oil  of  vitriol,  till  it  fwim  about  haif  aa  inch  abovt  the  fait, 
and  leave  the  vial  cover'd  with  paper,  at  reft,  in  a  cool  place  ;  the  liquor 
will,  if  the  experiment   fucceed,    flowly  fcttlc  itfelf  about  the  nitre,.  f» 
that  the  vial  being  inclined,   it  will  not  run  out.     And  that  in  cOàgulating^ 
quick.*(ïver,  by  the  vapour  of  melced  lead,  fome.  metaUine  iforn^  really 
enter  the  quick-filver,  feems  probable,  from  the  wafting  ôf  lead  by  (u(k>i^,. 
and  the  eifeâs  afcribed  by  chymifts  to  the  fume  of  lead  lipon  gold.     And 
g  phyfician  of  my  acquaintance,  keeping  fbme  lead  long  iû  fofidn^  tô  re« 
duce  it  per  fe  into  a  calx,  and  holding  his  head  often  ovftr  tbe  itiehing- 
pot,,  to  obferve  the  altérations  of  the  mecal,  wal  ftrddenly  pur^d  feveraî 
times  upwafds  and  downwards;  which  both  lie  and  I- afcribed  to  the  me- 
taUine exhalations.    And  tho^  I  fufpeéted  tlie  congélation  might  proœed 
tTom  the  ipfî  of  fomc  fubtik  fubftance,  that  fbrmerly  àgitated,  but  af- 
terdeferted  the  qaercurial  corpufcles  ;  yet  that  the  concrétion  of  the  qiiick- 
îTilver  might  he  effeâed  by  fomc  bcnumbing  vapour  of  the  lead, .  feems 
confirm*d  by  an  observation  of  thatgreatgeomecrician,  Dr.  K^aUis>,^ni^où^t^n 
at  Oxford  \  who  in  making  the  cjcperiment  under  confideration,  found, 
fhat  upon  the  firft  fuTion  of  tfat-kad,  die  quick-filver,  being  tied  up  in  a 
rag,  and,,  before  k  grew  txxx  oool,  immers'd  dierein,  was  vtry  well  coagu- 
lated  by  it  î  biK  whcn  thcy  came  to  itielt  it  tiie  (econd  tkne,  and  put  other 
C|uick-f}lver  Into  it,,  the  experiment  wcnild  not  fucceed:  which  feems  to 
prove,  that  there  is  in  lead  a^^oaguiatîr^  fteam,  or  fptrit  ;.but  in  fo  fmall  a 
proportion,  that  itaknoft  totally  diâodges,.  ohr  fpend^icfclf,  upon  the  firft 
opportunicy.  it  môet*  with^.of  paffiag  into  qyick-filvcr.  ^ouring  fome  com- 
mon &Uad-'oU  upon  Aquafi/rtis^  it  at  firft  fioated  togcther  on  tJic  top  of  it,. 
but  after  fome  hours,.  had  its  tcxrwe  fo  ohwig'd, .  by  tbe  afcending  fteams, 
that  it  wasXttm'd  iAtoa  white  confiftejK  body,.refembliiig, butter.     Tiic 
Uke  W;e  hâve  perfoi^m'd  wtch.  expf eâed  oil  of  fweet.almond».     And  fome 
times'  {X>uriftg  oflT  the  famé  Aquafortis^  or  fpint  of  nicre,  wherewith  I  had 
ûoagulked  otl-ttUye^^'^TOfli  thtbiiltcrrUkc.&bft^       IjMie  caA  camphire 
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xnto  a,  wtûcb,  wlthooc  hear,  wâs  ihcrcbjr  reducM  ta  an  oll,  reeiinmg  aPitysicâ, 
cliâinâ  iurfacc  from  the  Tnenftnium  whcreon  it  floated  ;  fo  thac  the  famc  ^  ' 

roenftruum,  utiaflifted  by  fire,  tum'd  a  brittle  body  into  a  liquor,  and  vite 
verfâ  ;  for  common  oil  fiifTer'd  to  float  long  enough  upon  k,  will  be  brittle. 
Aad  this  brittle  fubftance,  feemM  to  receive  a  mofc  durable  altération  frotn 
the  menftruunir  than  we  expeAed  :  for»  when  meked  with  beat,  k  would, 
i^x>n  coofing,  beoome  again  confident  %  and  I  could  not  reduce  it  to  a  li^ 
quor,  by  mixing  it  with  oil  of  tartar  fer  iiUquium\  which  has  a  grcat 
powcr  to  mortify  acid  fpirits,  fiick  as  Aquûfortis^  aod  (pirit  of  nitre.  Tho 
laft  way  whertby  cirternal  coroufcks,  entring  into  a  body^  may  give  it  af 
ftable  oonfiftence,,  is,^  by  caurnig  fbch  a  commotion  in  the  parts  of  k»  as 
tnay  make  them  apply  theitifelves  one  to  another,  in  a  greaier  furiàce,  or 
otfaerwiiè  complicate  and  difpofe  thcm  afttr  the  manner  re<{aifite  to  make 
tbem  Aick  together.     This  way  of  rendrîng  bodies  confiftcnt,  is  feldom  or 
never  employ'd  by  nature,,  wkhout  the  concurreïicc  of  foaic  of  the  other 
means  already  mentîon*d  :  but  we  hâve  diftinguifli'd  it  from  the  two  laft, 
bccaufe,  in  mem,  we  fiippo^e  fome  of  the  adventitious  corpuicles  to  be 
ffiopp'd  in  the  body»  to  whofe  firmnefe  thcy  conducej  bot  nerc  we  fopî^ 
pofc,  thaï  without  materially  concurwng  to  conftituee  the  body  they  work 
en,  they  only  agitate,  and  varioufly  move  die  particles  it  confifts  of  ;  fbthttË 
the  parts,  which  formcrfy  either  mov'd  feparately,  or  adher'd  togetlier  but 
lôofely,  are  now  reducedto  aciofer  order,  or  more  implicated  texture,  and 
theveby  more  firmly  conneôed  to  one  another.     That  the  bare  dîfpofitiofc- 
of  the  garts  of  a  body,,  with  regard»  each  other,  without  any  additio» 
of  fbieign  mateer,  will  grcatly  conduce  to  ftability,  we  may  fee  both  'm 
icme  exampks  tbrmerly  mention'd,  and  in  ofier  wands,  which,  when  lying. 
k>ol«ly  in  a  ieap  together,  may  each  of  thcm  vefy  eafily  be  diffociatedi 
from  the  rcft  \  but,  when  they  are  breaded  into  a  baflcct,  they  coho^e  fo 
ftrongly,  that  if  you  takc  up  any  ©ne  of  them,  ycu  raife  ail  the  rcft^ 
We  might  add  thofe  many  obvious  inftances,  wbereir,.  by  difi  bare  texttire 
of  the  flcnder  hairs,.  or  threads  whereof  wool  or  filk  confifts  •,  eloth,  ftock- 
itïgs,  and  many  other  durable  garments,  arc  made.     We  may,  alfo,  ob* 
fcrvc  the  force  of  bare  motion,  in  altcring  the  texture,  and,  thereby ,  the  con* 
fiftcnce  of  bodies  in  the  common  way  of  churning:  for  there  the  eitternal 
impulfe,  makes  a  great  commotion  in  the  parts  of  the  cream  ;  whence  the- 
more  branched  c6rpufcles,  meeting  with  one  another,  are  inmngled,  and 
theneby  l^rated  from  the  reft  :  and,  after  many  occurfion*,^  ail  tbefe parts 
arc,  atlength,  faften'd  to  one  another  ;  and  excluding  thofe  of  the  thinner 
fluid,  which  feerti  not  fo  conveniently  Âiapedfor  mutual  cohefiort,  conftinrte 
buteer  ;  which  is  made  yet  more  conflftent,  or  compaô^  by  being  com-- 
prefs'd,  as  the  parts  thereby  reduced  into  a  ck>fcr  order,  fquee^e  o«l  the 
liquer  which  was  interceptcd  amongft  them.     It  will^  pcrhaps,  be  thought 
more  ftrange,  that  a  fluid  body,  nay,  a  diftilM  liquor,  which  is^very  rolai/^ 
tile,  and  paflcs  for  fimple^  and  homogeneous,  fhould^  by  motion,  witïiout 
tiie  miKtore  of  any  new  matter,  be  made  dohet^ent  ;  yet,  evcn  t!he  chymical 
oil  of  turpentine^  may,  in  a  gwat  meafure,  if  pot  «^Mb<&l*y,  be  coagulate^^' 
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Pu  y  s  I  es.  -without  addition.     A  vcry  expert  chytnift  Ihew'd  me,  in  t  rcccîvcr,  famé 
^"^v^  -^  oil  of  turpentine,  which  he  had  often  diftill'd  over  per  fe^  vcry  much  coa- 
gulated  into  a  whitifli  and  confiftent  body-,  affirming,  that  he  had,  fomc- 
times,  by  frequ  !nt  diftiilations,  withcxit  addition,  obtain'd  from  clear  oil  of 
turpentine,  a  far  greater  proportion  of  fuch  a  ftable  fubitance  ;   whofc 
confiftence,  whether  it  ihould  be  afcribed  to  the  fire's  breaking  the  oily  cor- 
pufcles  into  parts  nK>re  fit  for  nnitual  cohefion  i  or  whether  it  procecd 
from  a  new  texture  of  the  famé  corpufcles,  happening  from    thofe  yarious 
évolutions,    to  be  difpofed  after  ûich  a  manner,    as   to    complicate,  or 
otherwife  conneft  them,  I  need  not  now  enquire  :  it  is  fufficient,  that 
we  hence  fee  how  much  even  motion,  without  the  addition  of  any  fcnfiblc 
fabftance,  may,   in  fome   cafés,  conduce  to  firmnefs.      I  hâve  obferv'd, 
that  oil  of  wax,  diftill'd  in  a  retort,  with  a  proper  addition,  tho'  at  firft 
it  chiefly  came  over  in  the  form  of  a  butter,  yet,  by  ftanding  in  a  cool 
place,  and  in  cool  weather,    it  would  graduai!  y  refolve  into  a  tranfpa- 
rent  oil. 
Firmnefs  may      But  what  if  fluidity  and  ftability  dépend  fo  much  upon  the  texture  of 
bc  the  refult    pjtrts,  that  by  the  change  of  that  texture,  the  famé  parts  may  bc  madc 
ia^fe^^urT   P^rmanently  to  conftitute  either  a  fluid,  or  a  dry  body  ?     An  inflance  of 
this  is  afforded  us  by  quick-filver  ;  for,  if  fome  ounces  of  that  fluid  mine- 
rai, be  put  into  a  convenient  glafs-veflêl,  and  that  veffel  be  firft  exaâiy 
ftopp'd,  and  kept  for  fix,  eight,  or  ten  weeks,  in  a  fand  furnace,  whofc 
beat  may  be  flrong  and  conftant,  the  corpufcles  that  conftitute  it,  will, 
after  innumerable  révolutions,  be  fo  connefted  to  one  another,  that  inftcad 
of  a  fluid  body,  they  will  appear  in  the  form  of  a  red  powdcr,  which 
chymifts  call  precipitate  per  fe.  But  to  do  this  nK>re  expeditioufly,  takc  half 
a  pound,  or  a  pound  of  quick-filver,  and,  with  a  ftrong  fire,  diftil  it  out 
of  a  glafs  retort  ;  and,  for  the  moft  part,  there  will  remain  in  the  bot- 
tom,  and  about  the  fides  of  the  veflel,  a  little  red  powder,  which  fecms 
to  be  nothing  but  part  of  the  fluid  body  turn'd  into  a  dry  one,  in  eight 
or  ten  hours  rime.     After  what  manner  the  fire  produces  fo  odd  a  change 
in  the  quick-filver,  I  prefume  not  to  know.     It  is  truc,  that  tho*  the  cor- 
pufcles of  liquors  touch  one  another  but  in  part  of  their  fupcrficics,  yct 
they  ail  of  them  feem  to  hâve  fome  degree  of  vifcofîty,  flight  complication, 
or  adhefion  of  parts  \  as  appears  by  their  being  fo  eafîly  reduccd  into 
thofe  thin  membranes,  or  films,  which  we  call  bubbles  :  fo  that  nc^  only 
fpirit  of  wine  will  affbrd  them,  but  even  quick-filver,  notwithftanding  ic 
ponderofity,  being  fuffer*d  to  fall  in  a  flender  ftream,  into  a  veflel  almoft 
fuU  of  the  famé  minerai,  yields  numerous  and  lai^e  bubbles,  though  they  ait 
jiot  Jafting.    Hence  it  might  be  imaginkl,  that  in  this  opération,  Ibine  fuch 
change  is  made  in  the  quick-filver,  as  we  formerly  obferv'd  in  the  white 
of  an  e^  5  when,  a  new  difpofition  of  its  parts,  caufed  either  by  hcat,  or 
\^oncuflion,.makes  it  a  kind  of  ftable  body  .*  or  elfe  it  may  bc  argued,  that 
there  is  a  variety  of  parts,  in  quick-filver,  from  the  great  variety  of  its  a- 
fe6ts  upon  other  bodies  ;  and  that  by  the  fréquent  évolutions,  which  tnc 
fire  makcs  of  thofe  parts  among  thçmfclvcs,  they  corne,  at  iength,  to 
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&  applied  to  one  another,  as  either  to  lock  intoeach  other,  or  filp'uponpHTsics; 
ooe  anocher's  farfaces,  fo  that  as  much  of  their  furfaces  immediat^fy  touch,  u> 
as  is  requifîte  to  make  them  cohere.  Thcfe  conjectures,  and  many  others, 
may  be  propofed,  but^  I  fear,  ail  of  them  will  not  folye  the  phenomenon. 
Nor  wçrc  we  much  inftruéted,  from  viewîng  our  mercurial  precipitate  in 
an  acceOent  microfcope  :  we  hence  only  difcover*dy  that  the  red  powdcr 
had  in  it  many  corpufcles  of  various  other  colours  ;  and  that  the  little*  ' 
grains  had  no  determinate  (hape,  but  appear'd  like  flender  fragments  of 
rcd  coral.  And  having  put  fome  fmall  duft  of  a  Ihining  précipitât^  of  gold 
and  mercury,  into  the  lame  glafs,  ail-  we  could  diicern  was,  that  the 
Utde  grains  of  this,  differ'd  from  thofe  of  the  other  ;  being  fo  tranfparent 
throughoot,  that  any  one  would  hâve  thought  he  beheld  the  beft  fort  of 
thofc  precious  ftones  call'd  granats.  But  tho*  we  prétend  not  to  fliew, 
how  the  new  texture  is  produccd  in  the  quickfilver,  yet  to  make  it  ftilï 
more  évident,  that  its  change  of  confiftence  proceeds  from  its  change  of 
texture^  we  will  add,  that  having  a  defîre  to  try  whether  our  powder  could 
QOt  be  made  fiuid  again,  I  procur'd  fbme  precipitate  per  fe  %  which  being 
weigh'd,  and  put  into  a  convenient  gkfs^  was  carefiiUy  urged  with  a  naked 
fire;  and,  atlength,  itrofe,  bydegrees,  in  fumes,  which  fettled  in  the  neck 
oftheglafs,  in  many  drops  of  running  mercury  *,  ail  which,  being  coUeéted 
into  one,  we  found  that  there-  wanted  but  about  a  fixth  or  feventh  part  of 
vhat  we  had  put  in  ;  and,  perhaps,  we  had  not  wanted  that,  only  the  ve- 
liemence  of  the  fire  melted  the  glafs,  which  took  up  fo  much  of  the 
powdcr,  as  made  a  great  ihew  thro*  it,  afrer  we  had  remov*d  what  was 
lufcd,  from  the  fire.  Having  holf  an  ourtce  of  a  certain  mercury,  which 
I  took  for  that  of  lead,  I  found  I  could,  barely  by  Ihaking  it  long  together, 
reduce  it  to  a  black  powdcr  •,  in  which  form  it  would  continue  as  long  as 
I  p]eas*d  :  and  barely  by  dextroufly  rubbing  it  in  a  marble  mortar,  I  could 
immediately  rcduce  it  to  a  running  mercury  again  ;  which  quick  paflfage 
from  one  to  anotber,  being  made  without  the  help  of  fire,  or  without 
adding,  or  taking  away  any  vifible  fubftance,  (hews  how  greatly  motion 
and  rcft,  and  the  texture  of  the  component  parts  of  matter  thence  reful^- 
ting,  may  contributc  to  fluidity  and  firmnefe.  Hence  we  learn  what  t© 
think  of  the  doctrine  of  fome  modem  philofophers,^  who  teach,  that  a  fluid 
bodyisalwaysdivifible  intabodiesequally  fluid,  as^  quantity  is  into  quan^ 
tities;  as  if  the  particles  of  fluid  bodies  mufl:  alfo  be  fluid  themfelvcs:  for, 
itappcars,  that  quick-filver,  and  fome  other  aÛually  fluid  bodies,  greatly 
cônM  of  hard  corpufclcs,  fince,  by  the  change  of  their  texture,  they  may 
pe  deprivM  of  their  fluidity,  and  become  ftable.  We  fee,  alfo,  that  the 
ftifFand  foJid  particles  of  faits,.  dilTolved  in  common  water^  and  of  filvcr 
diffolv^d  in  A^ikfertis^  being,  by  thofe  liquors,  fuflîciendy  dïflfociated,  and 
feparately^itated,  with  them  conftitute  fluid  bodies.  And,.by  puttîng  to- 
gçther,  in  a  glais  retort,  one  part  of  quick-filver,  and  four  of  common  oil 
of  vitriol,  and  diftilling  them.  in  a  fand  furnace,  with  a  fl:rongfirô,  therc 
rcmain'd  in  the  bottom  of  the  veflTel,  a  pondérons  calx,  fo  far  froni  fluid, 
that  it  was  but  in  part  diflblidîle  in  water.     And. what  fçcms  to  provc,  that^ 
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Pyhsics.  in  the  verjr  liquld  oU  of  vitrîot,  tho*  a  diftili'd  liquor»  the  £dine  corpafdet 

.^"""v^ '.  which  çhiéifly  .compofe  it,  retain  thcir  (lifFnefs  ;  by  fteepûig  our  caiz  in  fàîr 

water,  wc  could  feparate   from  it  a   conGderable  quantity  of  parrides, 
which,  upon  the  cvaporation  of  the  v/atcr,  coagulated  into  numercms  Ikline 
and  brittle  bodies  :  and  that  thefe  prôceeded  rathcr  from  the  menftîUQm 
than  the  métal»  we  were  ioduccd  ro  dûnk,  by  obferving,  that  tlie  dry  cali, 
before  any  water  was  poured  on  it,  weigh'd  a  great  dcai  more  than  tlie 
quick-filver,  when  it  was  put  in  ;  and  the  ail  of  vitriol  that  was  abftraded,  a 
great  deal  Icfs  than  before  it  was  committed  to  diftiilation.      Nay,  I  ob- 
ferved  in  a  glafs,  where  I  kept  a  quantity  of  oil  of  vitriol,  that  therc  fpon- 
taneoufly  faftcn^d  themfelves  to'  the  fides,  little  faline  cryftals,    whidi  ï 
found  hard  and  brittle  ;  but  when  I  had  expofed  them  to  die  air,  tfaey  pre- 
fently  refuincd  a  fluid  form,  and  appear'd  to  be  oil  of  vitriol.     In  the  ob- 
fcrvation  alfo,  lately  mention'd,  of  the  fpontancous  coagidation  of  fpirit  of 
hart*s-horn,  it  feems  évident^  that  bodies,  which  are  ail,  or  vao^  of  thcm, 
iiard,  and  appear  Ib  when  they  are  commodioufly  conneâed  to  each  other, 
may  yet  conftitute  a  âuid  body»  when  rcduced  to  a  fufficient  ihulinefs,  and 
put  into  a  convenient  motion.     And,  indecd,  if  the  leaft  particles  of  fluid 
4x>dic$  were  not  endowed  with  their  deteroiinate  bigndfs  and  fliapes,  but  fuch 
iluid  bodies  could  be  always  divided  into  particles  alib  fluid  ;  how  cornes  it 
co  pafs,  that  fome  liquors  cannot  pierce  into,  or  moiften  ibme  bodies 
which  are  eafily  pervious  to  other  liquors  ?  For  if  the  parriclcs  of  the  eïdud* 
^d  liquor  wa-e  ùf  neceflity  always  divifible  into  fluid  ones,  thenc  feems  n© 
reafon  why  they  fliould  not  be  fubdivided  into  fuch  very  imail  ones,  that 
no  pores  can  be  fuppofed  little,  or  oddly  enoi^h  figured,  to  keep  triera  out. 
It  is  true,  the  matter  whcreof  fluid  bodiçs  conM^  is  capable  of  bcingin- 
definitely  divided  s  and  it  may  be  granted  too,  that  the  finaller  the  parts 
into  which  a  body  is  divided,  the  more  caûly  they  may,  deteris  pariks^ 
beput  in  motion:  but  this  divifibility  of  a  fluid  body  into  perpetualiy  lc6 
parts,  belongs  notto  it  prop^ly,  as  a  fluid,  butas  it  is  a  body  ;  fuch  divi- 
fibility, if  fuppofed  true,  being  a  primary  property  of  matter  it-felf,  and 
bek)nging  as  well  to  thofe  pwtions  of  it  which  are  hard,  as  to  thofc  which 
are  fluid.     And  tho*  it  were  admitted,  that  fuch  an  endleîs  divifion  might 
t)je  mcntally  made  i  yet  it  would  remain  «  queflion,  whether  natwre,  in  lad, 
divides  bodies  fo  far  :  however,  it  js  not  only  requifite  to  the  conftitutioB 
0f  a  iiuid  body,  that  the  parts  ofît  befmall  enough,  but  that  tbeybe  alfo 
mdkually  mc^ved.     For  wc  lately  obfervcd  that  the  duft  of  akbaftcr,  pot  in- 
to motion^  rdfeffnbled  a  fluid  body  ;  and  innnedistd^  ceaièd  to  be  Swà^ 
when  it  ceafed  to  be.agitated  ;  whereas  the  particles  of  watcr,  as  minute  and 
>apt  as  they  are  to  conftitute  a  fluid  fubftance,  do  yet  make  that  hard  and 
tiritde  body  we  callice,  when  thofe  litde  pardcles»  upon  what  account  fo* 
ever»  are  reduced  to  a  ftate  of  relt. 
ni  cbymicai       From  what  îs  herc  dclivcr'd,  we  may  alfo  be  ai^bed  to  judgé  of  the 
— r#o/««*  «/"A^'"  doôrinc  of  the  chymifts,  who  tcach,  that  ia  ail  bodies, ""coagolao^A,  A»- 
2;v*^*''^*'bîlity,  hardnefi,  and  britricnefs».  d^endiiponfalt  ;  for  tho' what  has  bcen 

"^1"  '  iaid  of  the  cuixUing  of  milk  by  faline  liquors,  and  the  Jupdads^î^ /" 

faits 

Digitized  by  VjOOQIC 


Fluidtiy  and  Firmmfs.  337 

iàlts  themfelves,   may  keep  us  from  denying,  dut  the  faline  principle  h  Ph  ysics. 
vaj  powcrflil  in  the  coagulation  of  fome  bodies,   that  is,   produces  much 
firmi^fs,  or  cven  brittlenefs,   in  many  of  the  concrètes  wherein  it  îs  pré- 
dominant ;  yer  this  hardeniug  power  feems  not  to  proceed  from  any  pe- 
culiar  propcny  to  coagulate  other  bodîes»  or  make  them  compaû  ;    but 
from  the  fliape  and   motion  of  its  corpufcles,    which,    it  fecms,  are  more 
fitted  by  nature,  than  thofe  of  many  other   concrètes,    to  infînuate  them- 
fclves  into  the  pores  of  bodies,  and  faften  théir  particles  to  themfelves,  and 
to  one  another  j  as  wjien  many  pièces  of  paper  are  kept  from  fcattering, 
by    a  wîrc  run  thro*  them.     But  whenever    there  is  in  the   conftituent 
parts  of  a  body,  a  fufficient  fitnefs  and  difpofition  to  adhère  firmly  to  one 
another,    nature  may  of  thofe  parts  compofe  a  fiable  body,    whether  they 
abound  in  fait,  or  no  ;  it  not  beîng  (b  much  upon  chymical  principes,  or 
cven  upon  the  predominancy  of  any  one  ingrédient,   as  upon  die  Ihape  and 
motion  of  the  component  parts  of  bodies,   that  their  fluidity  and  firnfinefs 
dépend.      I  will  not  hère  urge  that  faits  are  generally  reducible  by  an  eafy 
mixture  with  water  into  the  form  of  liquors  ;  nor  that  fea-falt,  lait  of 
tartar,   and  many  other  forts  of  faits,  will,  of  themfelves,  even  in  the  air, 
affume  the  form  of  fluids  ;  nor  yet  will  I  prefs  the  example  of  coral,  which 
is  confidently  affirmed  to  be  foft,  whilft  it  remains  in  the  fait  water,  and  to 
grow  hard  when  taken  out  of  it  :  but  I  ihall  rather  demand,   what  fait  can 
be  made  appcar  to  pafs  out  of  the  body  of  melted  lead  into  that  of  quick- 
filvcr,    to  perform  in  it  the  coagulation  above-mentioned  ?  What  acceffioa 
of  faltis  to  be  obferved,  when  running  mercury  is  precîpitated /^r  y^  into 
a  powder  ?    And  how  will  it  be  proved,    that  when,    in  a  well-ftopped 
glais,  the  whole  body  of  water  is,  in  frofty  nights,  turned  into  firm  ice  by 
thecoldof  the  air  ,  that  coagulation  is  performed  by  fait  :  for  chymifts  hâve 
not  yet  madc  it  appear,  that  either  faits,  or  even  the  diftilled  fpirits  of  them« 
can  pcnetrate,    without  a  kind  of  prodigy,    the  narrow  pores  of  unheated 
glafs?  It  îs  ufually  obferved  in  eggs,  that  tho*  at  their  being  firft  laid,  the 
ihcUs  are  foft,  yet  they  foon  after  grow  hard  and  brittle  ;  yet  it  appears  not 
how  the  faline  ingrédient  is  increafed,  to  effeft  this  fpcedy  induration  :  and 
tho'  the  coldnefs  of  the  outward  air,  and  its  imbibing  fome  of  the  moift 
parts  of  the  foft  fhells,  may  concur  herein  ;  yet  there  are  many  obfervations 
of  cgg-lhells,  found  hard  in  the  hen.     And  I  myfèlfhave  fôund  fcveral 
c^,  at  one  time,  in  the  body  of  the  famé  hen,  which  were  each  of  them 
furnifhed  with  a  compleat  and  britde  fliell.      I     farther  demand,    what 
quantîty   of  fait  can  pierce  the  hard  Ihell,    and  clofe-wrought  membrane, 
that  both  lincs  it,  and  involves  the  egg,  efpecîally  fince  eggs  may  be  hatched 
by  a  tcmperate  extemal  heat  without  the  hen  ?   Yet  we  may  hère  otjfervc, 
that  the  lame  internai  fubftance  of  the  egg,    which  at  firft  was  fluid,  is, 
upon  the  exclufion  of  the  chick,  turned,  almoft  whoUy,  into  confiftent  bodies, 
j  fome  of  them  tough,    as  the  membranes  and  griftles  of  the  bird  -,  fome 
*  of  them  harder,  and  alnioft  brittle,  as  its  bones  and  beak  -,  and  ail  this  without 
the  acceffion  of  new  fait.  It  would  be  difficult  for  chymifts  to  prove,  that 
diamonds  and  rubiçs  coniain  fait  :  and  it  may  be  alfo  queftioncd,  whether 
VoL.L  Y  y  tlie 
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HYSics/^h^  blood  of  anîmah,  when  it  is  freeft  from  ferum,  does  noty  tho*  a    liquor, 

as  much  abound  with  fait,  as  their  fkins  or  flelh. 

And  fince  it  is  with  chymifts  tftat  I  now  argue,  I  farther  demand  of  them, 

whence  it  happens  that  one  grain  of  the  powder  of  proje6tion  can  turn  a 

whole  pound  of  mercury  into  true  gold  or  filver  ;  and,  confeaucntly,  change 

a  very  fluid  body  into  îi  very  firm  one  -,  tho*  the  proportion  or  fait  employ'd, 

would  not  amount  to  the  fix  or  feven  thoufandth  part  of  the  liquor.    To 

this  I  Ihall  add,  what  Helmont  relates  upon  his  own  expérience,  and  that  of 

Raymond  Lully^  concerning  his  alkaheft,  that,  being  abftraéted  from  common 

quick-filver,  it,  in  a  quarter  of  an  hour,  coagulâtes  it,  yet  leaves  nothîng  of 

itfelf  with  the  mercury  on  which  it  Works,     I  remember  alfo,  that  a  phyfi- 

cian  of  great  veracity  told  me,  that  at  the  Duke  oiHolftein's  he  took  notice  of 

a  glafs  of  fpirit  of  urine,  which  in  warm  weather  remained  in  the  form  of  a 

liquor,  but  was  in  cold  weather  totailly  coagulated  into  cryftalJine  fait  ;  in 

the  préparation  of  which,   he  faid,  the  Duke  caufed  fpirit  of  urine,  ex- 

ceeding  rich  in  volatile  fait,  to  be  very  often  diftill'd  ;  after  cvery  diftiJlation 

uniting  ail  that  came  over  în  a  liquid,  with  that  which  remain'din  afa- 

line  form,  till  by  very  fréquent  cohobations,  ail  the  parts  of  the  urinous 

fubftance  were  brought  to  the  coalition  above-mentioned. 

And  on  this  occafion,  we  will  annex  a  few  other  particulars,  tendlngasi 

well  to  render  the  chymical  hypothefis  doubtful,  as  to  confirm  our  own.  And 

firft,  in  the  art  of  making  fugar,  very  great  care  is  taken^  that  nothing  acid 

fall  into  the  caldrons,  (efpecially  the  juice  of  lemmons)  wherein  thejuiceof 

the  fugar-cane  is  to  coagulate  :  for  tho*  acidity  be  generally  by  the  chymifts 

afcribed  to  fait,  yet  thefe  faline  bodies  are  hère  fo  far  from  prômoting  the 

coagulation  of  the  faccharine  fyrup,    tliat  they  would  utterly  prcvent  ir. 

To  the  authorities  of  Pifo^  and  others,  for  thjs,  I  might  add  what  has  bcea 

confirmed  tp  me  by  perfons  who  prétend  more  than  ordinary  knowledge  in 

the  art  ;  but  ail  agrée,  that  the  juice  fqueezed  out  of  the  fqgar-canes  is  firft 

boiled;  and  purified  in  vaft  veflels  of  copper  or  hrafe,  whence  it  is  afterwards 

convey *d  to  be  farther  purified  and  coagulated  in  fmaller  -,  and  that  whilft  it 

is  in  the  former,  they  pour  upon  it  fome  very  ftrong  lixivium  to  facilitatc 

the  fçparation  of  its  feculencies  ;.  as  in  the  fmall  ones>  it  is  ufual  to  pour  a, 

litfle  oil  or  butter,  upon  the  boiling  juice  to  kcep  the  fyrup  from  boiling. 

ovér.     They  farther  déclare,  that  if  the  oil  were  added  to  the  liqMor  in 

the  larger,  veflels  wherein  it  is  firft  clarified,  or  the  lixivium  put  to  it  in  the 

fmaller,  in  either  café,  it  is  abfqlutely  imppinble  to  make  fugar.    So  greatly 

do  the  fluidity  and  firmnefs  of  bodies  dépend  upon  their  te;cture,  how  much 

foever  the  chymifts  would  bave  them  dépend  upon  fait. 

To  this  borrpwed  obfervatipn,  we  will  add.  two  or-,three  ejçerunents  of 

our  own,  rnade  on  purpofe  tp  give  liglit  into  this:mat;ter.  Firft  tbcn,.wepre- 

pa^ed  a  liquor  as/aJjne  as  Aqùajoriîs^  and. yet  when.we  laid  fragments  of 

jblid  lurt's-horh  pf  feveral  fizes  tp  fteep.  in  it,.  the  menftruum  was  fofaf 

from  hardening,  that  it.  wpuld  piercc  into -and  foft^n  them  ;  fo  that  in  about 

two  or  three  days,  it^reduced  thcin  to  a  kind  of  white  mucilagînous  % 

ftance.     We  took,  alfo,  good  fait  of  tanar,  and  poured  on  M  fpirit  ofv^ 
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negar,  as  long  as  the  affufion  would  produce  anyebuUidon  ;  then  we  diftill'd  Ph  tsics. 
oIFthe  Jîquor,  which  came  ovcr  almôft  infipid  ;  the  faline parts  which  make 
the  (pîrit  of  vinè^r  fo  fliarp,  beîng  retained  by  the  fait  or  tartar:  upon  the 
remainijig  dry  mixture,  we  poured  frefh  fpirit  of  vinegar,  as  long  as  any 
hiflTing'cnrucd,  and  aftcrwards  abftrafted  the  aqueous  parts  of  this  parccl  ot 
Jiquor  alfo  ;  and  fo  we  proceeded,  till  having  fufficiently  impregnatcd  the 
fixed  fait  with  the  faline  parts  of  the  diftill*d  vinegar,  we  obtained  a  mix- 
ture, which,  tho*  wholly  confifting  of  faits,  requirednotthe  heatof  thefirc 
to  turn  it  into  a  lîquor.  Laftly,  we  took  common  oil  of  vitriol,  and  caft  in  - 
ro  ît  feveral  Uttle  pièces  of  camphire,  which  floating  upon  it,  were  by  de~ 
grees,  in  fome  hours  time,  whoUy  reduced  into  a  reddifh  oil,  which  ap- 
peared  togcther  upon  the  top  of  the  other  liquor  :  then,  having  formerly 
found,  that  oil  of  vitriol  would  eafily  mix  with  common  oil,  we  tried  alfo, 
by  fhaking  the  faline  andcamphorate  liquors  together,  to  unité  them,  and 
eafily  conibunded  them  into  one  high-coloured  liquor,  which  feemed  very 
uniform,  and  continued  fo  for  many  hours  ;  tfàen  we  added  to  this  mixture 
three  or  four  times  as  much  fair  water,  and  the  camphire  immediately  be- 
came  a  white  confident  body  again,  and  by  degrees  fetded  at  the  top  of  the 
liquor  :  where  we  may  obferve,  that  the  camphire  is  not  made  hard,  but 
fluîd,  by  mîxing  with  the  faline  corpufcles  of  oil  of  vitriol  ;  and  that  it  ex- 
changes its  fluidity  for  firmncfs  upon  the  efftifion  of  infipid  water. 

And  thus  much  may  fuffice  to  hâve  faid  of  the  ftability  of  bodîes  from 
fait.  As  for  the  hardnefs  and  bitdenefs  which  the  chymifts  alfo  afcribe  to 
the  famé  principle,  how  much  they  may  be  increafed  or  diminifhed,  without 
the  addition  or  decreafe  of  the  faline  ingrédient,  appears  in  the  cxperiment 
of  tempering  a  flender  pièce  of  fteel  :  for  when  this  hath  been  fufficiently 
heated,  you  may,  by  plungine  it  red-hot  into  tair  water,  which  is  more 
likely  to  diffolve  than  increafe  its  fait,  make  it  both  very  hard  and  very  brit- 
tle  -,  but  by  too  leifurely  cooling  in  the  air,  it  will  become  much  lefs  hard, 
and  more  tough  :  and  if,  after  having  quenched  it  in  cold  water,  you  agairt 
heat  it,  till  it  hâve  attained  a  decp  blue,  it  ivill  become  foft,  and  very  flex- 
ible ;  and  that  not  from  any  wafte  nude  of  the  faline  ingrédient  by  the  fire  : 
for  îf  this  foften'd  fteel  be  again  heated  red-hot,  and  fuddenly  cooled,  whe- 
ther  in  water,  or  otherwife,  it  will  regain  both  hardnefs  and  brittlenefs.  And 
that  by  procuring  a  clofer  order,  and  more  immédiate  contaft  of  the  parts 
of  a  body,  we  may,  without  increafing  the  fait,  increafe  the  hardnefs  of  it, 
is  alfo  olnrious  from  compreflîng  fnow,  as  was  formerly  obferved. 

I  know  that  feveral  philofophers,  entirely  afcribe  the  induration,  and 
cfpecially  the  petrifaftion  of  bodies,  to  a  fecret  internai  principle,  by  fome 
of  them  called  a  form,  andby  others  a  petrifying  fpirit,  lurking  commonly 
in  fome  liquid  vehicle  -,  and  from  confideringfeveiul  cryftalline  bodies,  ana 
rcgularly-maped  ftones  and  other  minerais,  which  I  hâve  feen  and  known  to 
be  dug  out  of  the  earth,  I  am  forward  to  grant,  that  it  is  a  plaftic  principle 
împlanted  by  the  wîfe  creator  in  certain  parcels  of  matter,  which  produces 
in  fuch  concrétions,  as  well  the  hard  confiilence,  as  the  determinate  figure. 
But  the  difficulty  confifts  in  concéiving  hbw  that  internai  principle  produces 
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its  effefts  •,  which  thefe  writers  not  prctending  intelligibly  to  cxplain,  we 
thought  proper  to  furvey  fome  of  the  principal  ways,-by  which  nature  feem* 
to  make  bodies  firm  and  ftable  ;  whence  we  may  be  aififted  to  judge  whc- 
ther  it  is  neceflary  to  hâve  recourfe  to  a  plaftic  principle,  or  petrifying  fpi- 
rit,  in  the  hardening  of  fùch  bodies,  whofe  curious  and  determinate  textures 
argue  their  having  been  fafhioned  by  fbnfie  one  formative  power,  or  by  fe- 
veral  feminal  principles  convened  together.  And  becauie  hardnefs  is  a 
high  degree  of  firmnefs,  we  fhall  fliew  by  fome  eicamples,  how  fmall  an  ex- 
ternal  opération  may,  without  any  apparent  adventitious  fait,  render  a  (oït 
body  hard,  and  even  brittle,  whcn  there  appears.no  other  change  to  be  madey 
than  in  the  texture  or  difpofition  of  its  component  patticles. 

It  is  a  tradition  that  coral  grows  foft  at  the  bottom  of  the  fea  ;-  but  when 
it  is  brought  up  into  the  open  air,  tho*  it  retains  its  bijlk  and  figure,  yct  it. 
then  hardens  into  a  flony  concrétion  j  accordingto  thatof  OwV,. 

Sic  &f  corallium  quo  primum  coniigit  auras 
Temporcy  durefcit  ;  mollis  fuit  herba  fub  undis. 

Now  as  to  the  truth  of  thts  tradition,.  GaJfenduSy  in  the  life  of  Piereskm^^ 
has  this  paffage  concerning  that  gentleman's  fiAing  for  coral  near  Tculm 
**  The  plants  which  were  plucked  up,.  appeared  neither  red  nor  beautifiil, 
**  till  their  bark  was  taken  oflf;  in  fome  parts  they  werc  foft,  and  would 
"  give  way  ta.  the  hand,.  as  towards  the  tops,  which  bcing^broken  and 
"  fqueezed,.  they  yielded  milk  like  that  of  figs/*  Fournier  likewife,  aftcr 
Kaving  particularly  defcribed  the  way  of  fifhing  fotr  coral  Aear  ^oukn^  adds, 
"  thefe  plants  are  neither  red  nor  fmooth*  when  drawn  out  of  the  water^, 
"  till  their  rind  has  been  taken  off  ;  nay,  they  are  foft,  and  being  fqueezcd 
**  between  the  fingers^  throw  out  a.kind  of  milk  rcfembling.that  of  figs- 
**  and  when  the  preflure  ceafes,,  the  fmall  holesx)r  pores,. that  harbourcd 
"  the  milk,  are  vifible*.*'  The  credibility  oftheféaccounts  has  been  con. 
firmed  tome  by  a  phyfician,who,  in  his  return  from  the  Eaji  Indies,  having 
made  fome.ftay  on  the  ifland  of  MehiUy  near  that  of  Madagascar ^  whcre 
white  coral  is  rcported  to  grow  in  plenty,  affured  me,  he  had  often  gathcrcd 
eoral  upon  the  fand  of  that  ifland,  .and  found  it,  when  firft  taken  up,  ex- 
ceîbding  white,  and  (jo  ufe  his  own  exprefRon)  as  foft  as  an  onion  \  adding, 
thatjhd*  it  would  foon  grow  hard  in  the  air,  yet  if  it  be  not  gatheredara 
feafonable  tin)e  of  the  ycar,  it  will  not  keep  long,  but  either  crumblc  awr.y, 
or  otberwife  decay.     And  Pifp^  in  his  natural  hiftory  of  Brafd^  fpeakingot 


♦  M.  Geoffroy  tells  us,  that  Count  MarftgU . 
fatisfied  himlelf,  coral  was  a  plant,  by  placing 
ît,  when  newly  fiihcd  up,  in  (ea-watcr  ;  where, 
âkfter  ibme.cime,  hetperceived  that  the.]ittWred 
tubercles  upon  the  fur^ice  of  its  bark  gradually 
exptindcd,  and,  at  Icngth,  appeared  in  the  forai 
ftf  white  flowers,  ftir-falhîoned,  with  cight 
points^  and  a  fmall  6a]iâ^  divkifd  iate^  eight 


parts  :  but  taking  the  branches  ont x)f  the  watcr, 
thefe  flowers  prefently  clôfcd.  up, .  and  forinea 
thcmfelves  inta  red  tuberdcs  again,  which  bc- 
ing.fqucczed,  afForded  a  milky  juicc.  Puttirg 
,^he  branches  acain  into  fca-water,  thcfc  tuber- 
cles 
or 


flowcred  agliin,  and  continucci  thus  for  cighj 
«n  days.     Memoir.  ii  V^^^-  ^'  '7^^ 


ten  dayj 
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places  upon  tliat  coaft,  where  many  ftony  plants,  fome like fittle  trees,  fome  PHY^csi 
etherwife  figured,  may  be  feen  in  clear  wcathcf  growing  at  the  bottom  of  ^ 
thc  fea,  tells  us,  that  if  they  are  plucked  up  from  the  bottom,  they  prefent- 
ly,  by  being  expofed  to  the  fun  upon  the  fhore,  bccome  exceeding  hard,  dry, 
amlwhite.  And  ^^^/^g^^r  tells  us,  upon  his  own  knowledge,  of  a  ftiining 
natter  voided  by  urine,  which  in  thc  air  coaguiated  into  a  firm  fubftancfe 
likc  glafs.  It  is,  alfo,  affirmed  of  ambcr,  that  it  hardens  in  the  air  after  be- 
ing  draggedout  of  the  fea  ;  which  fcems  the  more  crédible,  becaufe  I  havc 
iècn  a  whole  ipider  pcrfeéUy  inclofed  in  a  pièce  of  hard  and  tranfparent 
yellow  amber.  It  is  not  impoflible,  that  the  contaft  of  the  external  air 
may  put  the  parts  of  fuch  fmall  '  bodies  into  a  new  motion,  whereby  fome 
voluble  coipufcles,  which  hinder  their  reciprôcàl  àdhefion,  may  be  exclud- 
cd,  and  the  particles  themfelves  prefs'd,  or  otherwife  di^olbd  into  a  clofer 
order:  and  we  find,^  that  fome  oil-colours^  after  they  are  brought  to  their 
due  tcmper,  may  be  prefcrved  very  long  in  the  famé  degree  of  foftnels,  if 
thcy^  and  the  (hcUs  that  contain  them,  be  kept  ail  the  while  under  water  ; 
tho*'  in  the  air,  they  would  quickly  change  their  texture,  and  become  dry 
aad  hard.  But  rho*  in  the  laft  example,  the  removal  of  a  bbdy  out  of  the 
water  into  the  air,  feems  manifeftly  to  contribute  towards  its  growing  hardi 
yet  it  is  not  fo  eafy  to  détermine,  what  ihare  the  air  hatb  in  efFefting  fuch- 
indurations:  for  Gaffendus  rektes  of  Piereskiusy  that  it  being  hïs  cuftom 
in  th^  fummer  time  to  wafli  himfelf  in  one  of  the  leffer  ftreams  of  thfe 
Rbefne^  he  there  once  felt  the  ground,  which  he  ufed  to  find  even  andfoft,  • 
grown  hard  with  little  round  balls,  like  hard  boiled  eggs  without  their 
ihells  ;  fome  of  which  he  took  up,  carrîed  home,  and  in  a  féw  days  after, 
retuming  to  the  river,  he  found  thofè  liftle  balls  or^  lumps  turiled  intb  ' 
perfefb  pebblc'ftones  v  which  he  obferved  likewife  befel  thofe  which  he  had 
carrîed  away,  and  laid  up.  I  hâve  known  two  or  three  fpoonfuls  of  burnft 
alaballer,  mix^d  up  thin  with  water,  in  a  fhort*tîme  coagvikte  at  the  bot- 
tom. of  a  veflTel  full  of  water,  into  a  hard  lump,  notwithffandiftg  the  water 
that  furrounded  it  -,  which,  it  feems,  by  the  texture  of  the  mafs,  was  kept 
out  of  its  pores, -as  it  is  out  of  thofe  of  the  oils  of  cinnamon  and  cloves, 
which,  tho*  fluid  bodies,  that  will  fink  in  water,  fuffer  not  its  particles  to 
infinuatc  themfelves  between  theirs:  and  artificers  obferve,  that^the  coagut. 
lâting  propcrty  of  burnt  alabafter  will  be  very  much  impaired  or  loft,  if 
the  powdcr  be  kept  too  long,  efpecially  if  in  the  open  air,  before  it  is  madt 
ufc  of  ;  and  when  it  hath  been  once  temper*d  with  water,  and  fufFer'd  to 
grow  hard,  they  tell  me,  theycannot,  by  any  burning  or  pôwdering  of  k 
again,  make  it  ferviceable  for  their  purpofe  as  before:  fo  much^doth  the 
coagulation  of  thefe  pow3ers,  mixed  with  water^  fcem  to  dépend  upon 
their  texture,,  and-other  mechanical  qualities.  Iremember  aHb,  that  tho* 
the  bones  found  in  the  hearts  of  deer,  foexroll*d  by  phyficians,  do,  inthfc 
air,  acquirc  a  hard  confiftence  ;  yet  having  confider*d  one  of  them  in  the  heatt: 
of  a  deer  newly  kill'd,  I  found  it  there  of  a  cartilaginous  foftnefsand  flexibi-  ■ 
lity.  And  I  hâve  often  doubted,  whethcr  not  only  confiftent  bodies,  but 
fome  of  the  inoft  folid,  may  not  bave  been  fiuid  in  th/&  fopm  either  ©f-fteams 
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or  liquors,  before  dieir  coalition  into  ftoncs  or  other  minerai  bocHes.  There 
arc  many  who  think,  that  ftones,  marcafites,  and  fuch  other  durable  bodies» 
were  made  togetiier  at  the  création  -,  and  will  not  admit,  that  fuch  concré- 
tions can  now  be  generated  :  tho'  it  would  not  be  difficult  to  fliew,  that  fuch 
parcels  of  matter  are  now  to  be  niet  with  in  the  form  of  ftones,  a$  did  not 
before  appear  under  that  form  %  but  whilft  it  wasdivided  into  minute  parts, 
either  was  itfclf  fome  fluid  body,  or  at  leaft  did,  as  a  material  part,  cod- 
c\XT  to  conftitute  one  that  was  fo.     I  hâve  feen  a  flat  ftone,    in  wbich  was 
moft  lively  ingraven  the  figure  of  a  fmall  filh,  with  ail  the  fios,  icales,  iâc. 
which  was  affirrned  to  hâve  been  inclofed  in  the  body  of  tliat  ftone,  andto 
hâve  been  îiccidentally  difcovered,  when  the  ftone,  chancing  to  rcccirc  a 
blow  uppn  its  edge,  fplit  afunder.     A  fervant  of  mine,  in  the  country,  in- 
.form'd  me,  that  whilft  he  caufed  one  of  my  walls  to  be  repaircd,  the  vazr 
fon  breaking  a  ftone  to  ufe  about  the  building,  found  in  it  a  pièce  of  wood, 
which  fcem*d  part  of  the  branch  of  fome  tree.     And  this  appears  to  me  a 
more  cogcnt  proof  of  the  increafe  of  ftones,  than  feveral  others,  on  which 
cmiûçnt  naturalifts  rely. 

And  uulefs  we  will  fuppofe,  there  were,  from  the  beginning,  made  togc- 
ther  with,  or  in  the  midft  of  great  maffes  of  one  kind  of  minerai,  little  par- 
cels of  another,  of  a  quite  différent  fort,  either  whole  quarries  of  ftone,  or 
heavy  and  fliining  minerais,  or  both,  may  hâve  been   fluid  bodies.    The 
.pbfervation  whereoniground  this  conjecture,  is,  not  only  that  we  havcmet 
with  in  leadrore,  and  alfo  in  minera  antimonii,  parcels  of  a  whitc  ftone,  or 
Ipar,  furrounded  with  a  metalline  body  -,  but  chiefly,  thar  l  havc,  with  my 
own  hands,  taken  a  hard,  pondérons,  Ihining  minerai,  like  a  marcafite,  of 
the  ftiape  of  a  pear,  and  of  about  the  bignefs  of  a  walnut,  out  of  the  very 
body  of  a  ftone  which  environ'd  it  on  ail  fides  ;  and  this  I  took,  not  out 
of  a  fnuU  and  loofe  ftone,  but  a  large  one,  dug  for  ftatues.     And  one  of 
ihofe  who  wrought  upon  it,  told  me,  that  in  falhioning  it  into  ftatues,  they 
found    it  contain  more  minerais.     And  a  ftatuary,    having  taken  mucb 
pains  to  faw  afunder  a  very  large  ftone,  when  he  came  to  the  middlcof  it, 
found  he  could  go  no  farther;  the  ftone  being  broken,  he  perceived,  that 
what  fo  obftinately  refifted  his  faws,  was  a  round  marcafite,  which  he  brought 
jfne }  but  I  caufed  him,  for  my  fatisfaélion,  to  bring  alfo  that  part  of  tbc 
ftone,  wherein  the  marcafite  lay,  and  by  comparing  them  togedier,  I  dif- 
cem'd,  that  as  much  of  the  ftone,  as  was  contisuous  to  the  marcafite,  had  a 
leind  of  ruft  about  it,  and  fitted  the  marcafite  fo  clofe,  as  if  either  that  had 
been  formerly  liquid,  and  afterwards,  as  it  were,  moulded  in  its  réceptacle, 
or  the  ftone  had  been  originally  of  fome  foftor  fluid  matter,  which  cxaftiy 
accommodated  itfelf  to  the  fliape  of  the  other  body  ;  or,  laftly,  as  if  botA 
the  matter  of  the  ftone,  and  that  of  the  marcafite,  had  been  at  once  fluids  ; 
each  preferving  its  own  furfacc  diftinft,  till  one  of  them  firft  growiflg  h^rd, 
fhc  other,  as  being  yet  of  a  more  yielding  confiftence,  accommodatâ  itfcu 
to  the  figure  of  the  former. 

But  the  moft  cmiient  inftançes,  to  manifeft  how  much  tbe  fluidity  and 

firiTMicfs  of  bodiiw  dépend  wpon  the  tearture  of  thcir  parts,  aie  aflbrdoi  bf 
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Aoiê  waters,  whicb»  beîng  pennkted  to  rcft  a-while^  ceaie  to  be  fluid,  àAd  Physics* 

Goaguiate  inco  ftone.     An  ingenious  man,  ktely  going  to  vifit  fome  lead--  ^ 

mines,  wherein  he  had  a  fhare,  found  in.  die  mountain,  where  they  were 

hid,  a  cave,  from  whofe  arched  roof,  thcre  dropp*d  down  a  petrefccnt  li- 

quor,  which  often  congealM,  befbre  it  could  fall  to  the  ground,  and  by  the 

appoiition  of  like  matter,  increafed  fo  much,  as  to  hang  from  the  roof,  like 

iûcles,  from  the  fides  of  ahonie  ;  and  of  thefe  he  gathered,  and  brought 

me  fevetal,  which  are  perfeâ  ftones,  hard  and  brittle,  eight  or  ten  inches 

long,  and  proportionabiy  thick.     Another  friend  of  mine,  being  lacely  in 

the  cave,  k>  famous  for  its  petrifying  liquor,  in  France^  and  obferving  fome^ 

àrops  of  water  to  congeal  into  ftcMie,  whilft  he  flood  by,  took  them  away 

witb  him,  and  lent  them  to  me.     And  we  fhall  fcarce  deny,  that  an  exter- 

nai  agent,  of  an  ahnoft  infenfibie  bulk,  may  tum  animal  bodies  into  ftones, 

by  introducing  a  aew  textnre  into  their  parts,  if,  with  fome  modem  wri^ 

tcrs,  wc  crédit  Aventinusr  who,  in  his  Bavarian  hiftory^,  records,  that  ztû^ 

certain  time  and  place,  above  forty  mcn  and  women,  with  their  cattlc,  kil- 

kd  by  an  earthquake,  had  their  bodies^  by  a  terrene  fpirit,  turned  into  fta- 

tues  ;  which,  he  làith,  were  feen  by  the  cbancellor  of  Auftria  and  himfelf. 

And  we  nieet  with  fome  relations  of  this  nature  in  orher  authors,  which,  if 

allow'd,  will  much  confirm  our  doâxine  %  for  in  thefe  ftrange  pétrifications,, 

the  hardening  of  the  bodies  feems  to  be  ef&âed  principally,  as  in  the  indu-** 

ration  ^  the  fluid  fubftances  of  an  egg  into  a-  chick^  by  altering  dFie  diipofi* 

don  of  their  parts  \  fince  the  petrifying  ftcam-  cannot  be  fuppofed  to  havr 

any  ûich  confiderable  proportion  in  bulk,  t6  the  body  changed  by  it,  a^to^ 

tîkà,  this  change  chiefly  as  an  ingrédient.     We  may  add,  that  Pàmphilia^ 

Fiacenùnâ  is,  by  another  author,  quoted  for  an  unparallel'd  accounr  of  t. 

woman  in  Venice^  who^  after  having  eaten  an  apple,.  fuppofed  tto  hâve  been 

poifon'd^  was  feizedwith  hideous  tortures,  and  dying  in  the  fpace  of  twenty-- 

four  hours  after,  was  turned  into  exceeding  hard  ttone.     But  left  we  fhould 

fecm  to  build  upon  the  obfervations  ofothers,  which  cannot  be  now  brought 

to  ftriâ!  examination,  we  will  produce  a  praticable-  experiment  of  our 

owi. 

Takc  then  two  ounces  of  quick-filver,  two  ounces  and  a  half  of  the  bcft 
verdigreafe,  about  half  an  ounce,  or  a-n  ounce,  of  common  fait,  apint,  or' 
pound,.  of  white-wine  vinegar,  and  as  much  fair  water  -,  incorporate  the  ver- 
digreafe^  quick-fdver,  and  the  falt^  vcry  well,  and  put  the  mixture,  with  a 
litde  of  the  vinegar  and  water,  into  a  new  pan,  and  fry  it  over  the  fire  for 
fcveral  hours,.  keeping  it  continually  ftirred,.  and  putting  in  more  Vinegar' 
and  water  from  time  to  dme,  as  that  alteady  put  in  confumes  :  then  take 
out  the  mixtute,  and,  in  fevcral  cjean  waters,  wafli  it  carefully  from*  the" 
adhering  faits,. and  dry  up  the  aqueous  moîftare  with  a'clean  lirfen-cîoth  ; 
wher«by  you  will  havc  a  bright  amalgam,  aimoft^  lîke'quick-filver:    Now, 
tho*  this  dried  mixture  be,  long  after  it.  is  perfeôly  cold,  riot  only  Ibft;. 
but  fo  nearto fluid,  that  I  hâve  caft  it  into  moulds,  and  made  imbofsM  iniiïges' 
of  itj  yetby  laying  it  a  few  hours  in  the  air,  i«4iich  leenflied  léfs  cold  thart' 
itfelf,^  it  bas  acquircd  fuch-a  hardaeÊ,  that  being^  thrownagainft^  the  floor^. 

it 
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Ph  Ysics^  it  wouldrebouad  ;  and  proved  britde,  like  <nrer-hardcn*d  ftcd  :  but  in  Êhis 
^  .example,  the  induration  of  the  amalgam  appears  not  to  procced  from  an  in- 
nate  and  inward  principle,  but  from  the  ncw  texture,  refulting  from  the 
coalition  of  the  mixed  ingrédients,  which  make  up  the  amalgam  ;  whofc 
parts,  being  varioufly  movcd  by  means  of  the  fire,  and  native  propenfity  of 
the  mercurial  corpufcles  to  motion,  were  by  degrees  fo  difpofed,  that  as  be- 
fpre,  touching  one  another  but  Joofely,  it  was  cafy  to  thruft  fome  of  them 
^,l:pwards  the  middle  of  the  body,  without  ftirring  much  of  the  mafs  ;  by  this 
change  pf  texture,  the  particles  are  brought  to  touch  one  another  more 
cJofely,  and  in  greater  portions  of  their  furface,  and  to  be  fo  complicated 
among  themfelves,  that  you  cannot  endeavour  to  thruft  one  of  them  eut  of 
its  place,  but  its  motion  fhall  be  refifted  by  many  othcrs,  whereto  it  is  fo 
faften'd,  that  part  of  the  mafs  cannot  be  moved,  without  either  moving  the 
whole,  or  manifeftly  breaking  it  ofF  from  thence,  and  thereby  deftroying  the 
cpntinuity^and  union  of  the  body.  And  that  feveral  of  the  ingrédients  did 
cpncur  to  conftitute  the  foft  mafs,  which  aftcrwards  grew  fo  hard,  appears 
from  hencç,  that  the  quick-fîiver  was  not  fo  barely  changed  in  texture,  as 
that  formerly  faid  to  hâve  been  cos^lated  by  the  mçre  fume  pf  Icad,  but 
concealed  in  itfelf  a  great  number  of  metalUne  corpufcles,  befides  othcrs  ; 
for  we  feparated  from  the  amalgam,  merely  by  the  force  of  fire,  a  large 

Suantity  of  true  and  perfed:  copper.  That  the  faits  alfo  were  both  ingre- 
jents  of  the  mafs,  and  might  hâve  fomc  opération  upon  the  other  particles, 
feeii^  probable  ;  Jfor  having  purpofely  expofed  fome  of  this  mafs  for  a  whiiç 
to  a  moift  air,  we  found,  that  the  formerly  invifible  particles  of  fait, 
which  had  fo  infmuated  themfelves  into  the  amalgam,  that  ail  the  watcr, 
whcreîn  it  was  wafhed,  did  not  feparate  them  from  it,  had  fo  wrpught  upon 
djie  external  metalline  particles,  that  they  had,  in  many  parts  of  the  furtace 
of  the  mafs,  turned  themfelves  with  it  into  a  kind  of  verdigreafc,  which 
feemed  almoft  to  hide  the  furface  of  the  concrétion.  And  that  in  the  more 
inw.ird  parts  of  a  much  harder  body  than  our  yielding  amalgam,  whcre 
cupreous  particles  abound,  faline  corpufcles  may  havc  a  great  efFeô,  appears 
from  certain  forts  of  minerais  to  be  found  in  fome  parts  oïEngland^  and  elfe- 
where,  under  the  form  of  ftones,  of  which  they  make  vitriol  -,  for  thefe  a- 
bounding  with  vitriolate,  that  is,  both  ikline  and  metalline  particles,  wilJ, 
after  they  are  taken  out  of  the  ground,  and  laid  in  the  open  air,  by  the 
^working  of  the  inward  fait,  fome  fooner,  and  fome  latcr,  fwell  and  burft 
afunder  :  which  could  hardly  happen,  without  a  great  change  made  in  the 
internai  difpofition  of  the  parts  of  fuch  ftony  concrétions.  And  having 
laid  a  minerai,  of  kin  to  thefe  ftones,  for  fome  time  in  the  air,  tho*  but  in 
a  chamber,  I  found  its  furface  powdered  with  litde  grains  of  vitriol,  as  both 
their  colour  and  their  tafte  informed  me.  Now  whether  we  fuppofe  or  no, 
that  the  fire  put  the  parts  of  the  amalgam  into  a  lafting  agitation  ;  yet  the 
mafs  being  almoft  fluid,  after  it  was  tScen  from  the  fire,  its  parts  may,  ac- 
cording  to  our  notion  of  fluidity,  be  well  fuppofed  to  havc  fomc  kind  rf 
motion  among  themfelves  ;  and  it  wiU  not  be  denied»  that  the  fire  might 
<:oncur9  with  other  things,  tp  make  that  motion  convenient  to  caufe  the 
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ptftstofàften  diemfelves  to  one  anothcr;  for  that  the  motion,  whereinPHYsics. 

a  ibfr,  and  almoft  fluid  body,  is  once  put,  may  poflîbly  tend  to  harden  it,  ^ 

long  aftcr  that  motion  fecms  to  be  extinÀ,  appears  probable,  from  what 

has  bcen  affirmM  to  me  by  emîncnt  and  experîenced  mafons,  that  the  bcft 

fort  of  lime,  made  înto  mortar,  will  not  hâve  attain'd  its  utmoft  compaô- 

neft,  till  within  twenty-fivc,  or  thîrty  years,  aftcr  it  has  been  employed  in 

building  :  and  this  îs  given  me  as  one  of  the  rcafons,  why,  in  the  demolifli- 

ing  of  antient  fabrics,  it  is  fometîmes  more  eafy  to  break  the  ftone,  than 

the  mortar.     And,  IsrfUy,  as  to  the  texture  refiilting  from  the  blended  in- 

^edients  of  our  amalgam  ;  having  changed  the  proportion  of  the  quick- 

filver  to  the  verdigreafe,  we  found  that  it  coagulated  much  more  flowly, 

and  when  coagulated,  was  much  fofter,  than  when  we  ufed  the  quantities 

aiwve  fct  down. 

I  Aall  add  an  inftance  of  a  natural  induration,  which,  compared  with  our 
artificial  one,  may  (hew  how  nature  and  art  hâve  fometimes  refembling  ope- 
jations  in  rendring  bodies  folid. 

F.  Pierre  Pelleprat,  who  was  lately  fent,  with  fome  other  Jefuîts,  to 
Soutb'Americaj  has  this  paflàge,  in  the  ihort  relation^  he  makes  of  the 
American  continent.  ^^  It  is,"  faith  he,  <^  worthy  of  obfervation,  that  near 
'^  the  mouth  of  the  great  river  of  the  Amazonsj  there  is  found  a  kind  of 
'^  green  day,  which  is  fb  foft,  as  long  as  it  renuins  in  the  water,  that  one 
<^  may  print  on  it  ail  kinds  of  figures,  and  give  it  what  fliape  one  pleaiès  ; 
*^  but  when  it  is  expofed  to  the  air,  it  hardens  to  fuch  a  deg;ree,  that  dia- 
**  monds  are  not  much  harder  than  the  ftones  it  affords."  "  I  hâve,**  adds  he, 
**  fcen  hatchets  made  of  this  çlay,  which  the  favages  employ'd  to  eut  wood 
^^  with,  when  they  had  not  the  u(è  of  ours."  In  the  laft  place,  I  ihall 
give  a  remarkable  experiment,  to  fliew  how  much  fluidity  and  firmnefs 
may  dépend  upon  the  texture,  motion,  or  reft  of  the  iniènfible  parts  of 
bodies.  Make  a  folution  of  coral,  with  good  fpiritof  vinegar,  fo  ftrong, 
that  when  filtred  and  cooled,  it  will,  after  fome  time,  begin  to  hâve  a 
fediment  ;  gently  pour  ofF  the  clear,  when  the  experiment  îs  to  be  made, 
and  add  thereto  a  convenient  proportion  of  highly  reâified  fpirit  of  wine; 
which  if  flowly  and  warily  poured  on,  may  be  made  to  fwim  upon  it 
as  a  diftinâ  liquor;  but  if  by  a  few  fliakes  you  mix  them  together, 
they  will  prefently  concrète  înto  a  fubftance,  of  which,  when  the  expe- 
riment is  well  miade,  not  one  drop  will  fall  to  the  ground,  upon  turn- 
ing  the  containing  wide-mouth'd  glafs,  and  holding  it  upfide  down.  But 
if  you  add  a  convenient  quantity  of  fpirit  of  nitre  to  the  mixture,  and  ftir 
it  briikly  therewith,  the  whole  will  in  a  few  minutes  be  reducod  to  a  tranf- 
parent  liquor*. 

But 

*  Nodiing  caa  more  condoce  to  explain  tht  i  kiwing  paflâge  of  Sir  IJkae  Sfurtm.    *<  The 
nature  of  floidky  and  finanefi,  than  the  loi*  |  *'  parts  of  ail  homogeapd  bodies,  fays  he/* 

,  *'.  which 
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Physics.      But  I  muft  not  concludc  this  difcourfe  without  obfervîng,   that  when 

)^T'''7f7Ti  Mr.  Hobbs  difputes  againft  my  opinion  of  fluidity,  he  very  much  miftakes 

à9^tri?:^Gfflli-  ^^  '  ^^  "^^y  appear  by  this  part  ot  his  phyfical  dialogue.     **  They  gene- 

iiity  andjirm-  "  fally  diflinguifti  the  nature  of  a  fluid,  from   that  which  is  not  fluid, 

rtefsexamin'd,  "  by  the  grcatnefs  of  the  parts  of  which  any  body  confifts:  whereforc 

"  they  do  not  only  look  upon  air,  watcr,  and  liquors,  but  upon  alhes  alfo, 

'^  and  duft,  as  fluid  bodies  ;    and  deny   not  that  fluids   may  be  made 

*'  of  folids  ;  for  they  digeft  not  the  notion  of  infinité  divifibility  :  infiiiite 

"  divifion  cannot  be  conceived,  fay  they,  but  infinité  divifibility  caûly 

"  may. 


whtch  fully  touch  onc  anothcr,  ftick  to- 
gether  very  ftrongly.  And  for  explain- 
ing  how  this  may  be,  fome  hâve  in- 
vented  hooked  atoms,  which  is  begging 
the  queftioÀ;  and  others  tell  us,  that 
bodies  arc  glew'd  together  by  reft,  that 
is,  by  an  occult  quality,  or  rather  by  no- 
thing  ;  and  others,  that  they  ftick  toge- 
ther by  confpiring  motions,  that  is,  by 
relative  reft  among  them(êlves.  I  had  ra- 
ther infer  from  their  coheiion,  that  their 
particles  attraft  one  another  by  fome  force, 
which,  in  immédiate  contaâ,  is  exceed. 
ing  ftrong,  at  fmall  diftances  performs  ma- 
ny  chymical  opérations,  and  reaches  not 
fàr  from  the  particles  with   any    fenfible 

cffiîâ. AU  bodies  feem  to  be  com- 

poièd*6f  hard  particles  even  the 

rays  of  light  feemed  to  be  liard  bo- 
tlies  *  and  therefore  hardnefs  may 
be  reckonM  the  propcrty  of   ail  uncom- 

aounded  matter for  ail  bodies,  fo 

for  u  'Cxpenence  reaehes,  are  eithor  hard, 
or  may  be  harden'd  ■  ■  Now  if  com- 
pound  bodies  are  fo  very  hard,  as  we  find 
fome  of  thèm  to  be,  and  yet  are  very  po- 
rous^  ai\d  confift  of  parts  which  are  only 
laid  tc^èther,  the  fimple  particles,  which 
are  voM  of  pores,  and  wcrc  ncver.yct  di- 
videdi  muft  be  much  harder.  For  fuch 
hard  particles  being  heaped  up  together, 
can  fcarce  touch  one  another  in  more  than 
a  few  points,  and  therefore  muft  be  fepara- 
ble  by  much  lefs  force  than  is  requiiite  to 
break  a  foli^  partiék,  where  parts  touch  în 
ail  the  fpace  betwœn  them,  withont  any 
pores  or  interftices  to  weaken  their  cohe- 
fion.  And  how  fuch  very  hard  particles, 
which  are  only  laid  together,  and  touch  on- 
I V  in  a  Ihv  points,  can  ftick  together,  and 
tnat  (b  iîrmly  as  they  do,  without  the  af- 
iiftance  of  (bmething  which  caufes  them  to 
be  atcra6ted  or  preflled  towards  one  ano- 


"  ther,  is  very  difficult  to  conccivc.  — 
•*  Now  the  fmalleft  particles  of  matter  may 
••  cohere  by  the  ftrong^ft  attrapions,  and 
••  compofe  bigger  particles  oi  weaker  virtuc; 
•*  and  many  of  theîc  may  cohere,  andcom- 
'*  pofe  bigger  particles,  whoiê  virtue  i$  M 
'*  weaker,  ana  (b  on  fbr  divers  fucceiSons, 
"  till  the  progreffion  end  in  the  bîggeft  pam- 
"  clés,  on  which  the  opérations  in  cLy- 
"  miftry,  and  thé  colours  of  natural  bodies, 
"  dépend  ;  and  which,  by  cohering,  com- 
"  pofe  bodies  of  a  fenfible  magnitude."    A«c- 

ton,  Optic.    p.    364.  370.    From 

hencc    Dr.    Clarke,  treading  in  tie  ftcps  of 
^irj/aac^  thus  argues.     *«  The  primitive  and 
**  moft    minute   particles    of  matter   coh«« 
"  among  one  another,    not  by  reft,  but  by 
"  mutual  attradion  ;   and   of  thefe  folid  and 
"  perfeftly  hard  particles,  'ris  plain,  that  ail 
**  bodies,    both  fkid  and  folid,   are  equally 
**  compofed.     We  are  thea  to  cnqoiie  wiiat 
«*  muft  be  the  figure  and  compofition  of  the 
"  larger  particles,  in  ordcr  to  compofe  bodi 
"  fluids  and  foHds.     Now,  i.  when  the  par- 
"  ticles  of  a  bo<ty  are  fo  put  together,  that 
"  they  touch  one  another  in  large  foHâces, 
*'  that  body,  the  mutual  attraôon  ofits  parts 
**  being  very  ftrong,  will  be  exccedint  haro. 
"  And,    a.    as   thofc  parts  aftrrwards  onJy 
*'  tonch>  or  are  alfo  interwoven  among  them; 
"  felves,  fo  the  body  will  be  more  ot  \t» 
"  brittle,    and  mdt  wîth  a  greater  or  I^ 
"  hcat;    whence  proceeds  ice,   wa»^  g^ 
**  metals,  bones,wood,  Ofr.    3.  Thcbodje, 
"  whofc  particles  touch  in  fmallcr  ^»*^^ 
"  and  confequently  are  lefs  hard,  may  m 
"  be  fufiiciently  folid  ;   whence  gold  is  fpc«- 
"  fically  heavier  tho'  lefs  hard,  than  a  dia- 
"  mond.    4.    That    compaa   body,  who/e 
"particles,  when  prefsM  togçther,  appioaca 
«  nearer  to,  bût  yet  do  not  flidc  ovcr  one 
"  another,   is  hard  and  elaftic,  returmngto 
«*  its  figure   with  a  forte  arififlg  °^"^^ 
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^^  ma^.  But  I  do  not  underftand  the  diftinâion  of  fluids  and  not  fluids,  Ph  ysics. 
"  which  they  take  from  magnitude  ;  could  I  relifh  this,  I  muft  fay,  that  y 
«  thc  ruins  of  Ihattcr'd  ftones,  which  lie  in  PauVs  church-yard,  were 
••  fluid.  Bat  if  thofc  ruins  cannot  be  callM  fiuid,  bccdule  thc  ftones  are 
**  too  big,  tell  me  the  bigncfs  that  the  parts  of  a  loiîn'd  wall  muft  hâve, 
"  to  be  call'd  fiuid  ?  But  let  thofe,  who  cannot  underftand  infinité  di- 
**  vifibility,  tell  me  why  I  llaould  believe  it  more  hard  for  almighty  God 
*'  to  create  a  fluid  body,  lefs  than  any  atom,  that  its  parts  might  aftu- 
*'  ally  flow,  than  to  create  the  océan.  They,  thercfore,  make  me  dcfpair 
*'  of  rcceiving  any  benefit  from  them,  by  faying,  that  they  think  air,  wa- 
"  ter,  and  other  fluids,  conCft  of  folids;  as  if  a  wall,  that  began  to  fall 
"  to  ruin,  were  call'd  by  them  a  fluid  body.  If  they  may  fpeak  fo,  every 
"  thing  is  fluid  ;  for  even  marble  itfelf  may  be  broken  into  parts,  lefs  than 
"  any  atom,  imagin'd  by  Epicurus^  But  tho*  I  make  the  fmallnefs  of 
the  parts,  wliereof  a  body  confîfls,  one  of  the  requifites  to  its  being  fluid  ; 
jet  I  call  thc  various  agitation  of  thofe  particles  the  principal  qualifica- 
tion, and  the  chief  condition  of  a  fluid  body  ;  Mr.  Hobbs^  therefore, 
much  miftakes,  if  he  thînks  that  we  always  confider  aflies  and  duft  as 
fluids,  abfolutely  fpeaking  :  I  always  require,  in  the  parts  of  a  fluid, 
both  tninutenefs,  and  fuch  a  motion  along  each  other,  as  makes  them 
cafily  yicld  to  the  touch  ;  which  qualifications,  how  well  they  belong  to 
the  ruins  of   PauPs^   is  not  very  diflicult    to    détermine.     Mr.    Hobis 


'  matualattraâlon  of  its  parts.     5.   If  thc 

'  parts  ilide  upon  one  another,  the  body  is 

'  malkabie  or  foft.     6.  If  the  partides  toach 

in  ray  fmall  fuxfiices,  the  body  is  friable, 

b'ke  taow,  or  eaiîly  feparable  into  its  parts  ; 

as  two  poliihM  marbles  adhering  together 

ÎH  vacM»,    which  may  be  disjoin*d   by  a 

▼cry  fmall  force.      7.   If  they  touch  not 

'  at  ail,  or  flip  eafily,  and  are  of  a  fit  fize 

'  to  be  agitated  by  beat,  and  the  heat  is  great 

'  enough  to  keep  them  in  agitation,    (  tho* 

'  perJiaps  much  lefs  is  requifite  to  keep  wa- 

fier  from  freezing  )  or  only  fmall»  voluble, 

flippery,  and  of  a  fieore  and  bulk  difpofed 

to  motion^   the  body  is  fluid.     Tho^  the 

particles,  even  of  tM(è  moft  fluid  bodies, 

m  fome  meafure  cohere  u^ether,  as  appears 

from  hence,  that  quick-filver  will  ftand  to 

the  heighc  of  fixty  or  iêventy  inches  in  a 

glais  tube  ;  that  water  will  alcend  in  fmall, 

'  open  pipes  in  vacuo  ;  and  that  drops  of  li- 

qokis  preiêrve  their  fphericity  in  <vacuo  ; 

'  which  is  owing  to  the  mutual   attnâion 

of  their  parts.      Now  thofe  fluid  bodies, 

whofe  particles  eafily  entangle  with  one  an- 

other,  as  thofe  of  oil,  or  grow  ftiff  with 


cold,  aad  become  fixed,  as  it  were,  with 
wedges,  together,  like  thofe  of  water,  will 
eafily  grow  hard  ;  but  if  their  particles  will 
neither  entangle,  as  thofe  of  the  air,  nor 
grow  ftifF  with  cold,  as  thofe  of  quick-fiJ- 
ver,  they  will  not  cohere  together.  8.  If 
the  parts  of  a  body  are  exceeding  fmall, 
denfe,  and  fpherical,  that  body  may  both 
be  fluid,  and  much  heavier  than  others» 
which  are  harder  ;  their  particles  being  lefs 
folid,  but  touching  one  another  in  larger 
furfâces.  9.  If  the  particles  of  any  Ixxly 
may  be  agitated  every  way  by  a  yery  bride 
motion,  they  will,  whatever  be  their  fi- 
gure, conflitute  a  fluid,  as  is  the  café  of  me- 
tais  in  fufion  :  but  fuch  a  body  will  pre- 
fently  grow  hard  again,  when  that  vio- 
lent motion  ceafes.  10.  Thofe  bodies,  whofe 
particles  are  entangled  with  one  another, 
and  touch  in  large  fiimaces,  which  are  ii) 
Kbme  meafure,  feparated,  and  will  eafily 
flide  over  one  another,  prove  either  flexi- 
ble, as  leather  ;  or  very  tenacious,  as  bint 
limc,  pitch,  &ff."  See  Newton.  Optic,  p. 
370.  ûad  Clark,  Aanot.  in  Rebault.  p.  109, 
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Physics.  again  makes  ufe  of  the  like  example,  and  adds,  that  if  we  fpeak  at  this 
rate,  every  thing  is  fluid  ;  for,  fays  he,  marble  may  be  reduced  to  parts 
fmaller  than  the  atoms  of  Epicurus.     But  I  woufd  gladly  know  by  what  art 
Mr.  Hol^bs  can  divjde  marble  into  Icffer  particles,  than  luch  as  are  naturally 
indivifîble  ;  for  fuch  Epicurus  makes  hîs  atoms  to  be  :  nor  do  I  fce  how,. 
in  café  this  could  be  done,  it  proves^  that  every  thing  is  fluid.     For,  I 
lày,  that  the  blocks  of  marble,  before  comminution,  are  not  fluid,  either 
according  to  him  or   me  ;    nay,    the  greateft  comminution  imaginable 
would  not,  according  to  my  doôrine,  make  a  lump  of  marble  fluid,  un- 
lefs  the  heap,  compofed  oî  the  parts,  how  minute  foever,  werc  aâually 
and  variouffy  fet  a  moving  amongft  themfelves.     But  he  would,  perhaps, 
hâve  fpoke  more  warily,  if  he  had  confider'd  the  dîfièrence  there  is  bc- 
twixt  faying,  that  ail  things  are  fluid,  and  that  there  are  many  folid   bo- 
dîes,  which,  by  comminution,  motion,   and  other  requifltc   altérations, 
may  be  made  parts  of  a  fluid  ;  as  folid  rce  may  be  turned  into  fluid  wa- 
ter-,  and  quick-filver,  precipitat^d /^ry^  into  a  red  powder,  be  reduced  to 
running  mercury.     As  for  what  he  fays  of  an  infinité  divifibility  of  body, 
it  is-  fcarce  worth  while  to  examine  it  ;  for  I  havefhewn,  that  this  dîvi- 
fibilîty  in  no  wift  overthrows  my  doftrine  of  fluidity.     Befides,  I  do  not, 
well  underftand  what  he  means,  when  he  fays,  that  an  infinité  divifion  is 
not  conceivable,.  but  an  infinité  divifibility  eafily  -,  for  iince  he  bas  re- 
courfe,  in  this  matter,  to-  God*s  omnipotence,  I  fec  not  why  an  infinité 
divifion  cannot  be  as  well  conceived,  as  an  infinité  divifibility  :  fure  an- 
omnipotent  agent  is  able  to  do  what  is  poflîble  to  be  done,  and  why 
elfe  mould  a  oody  be  calPd  înfinitcly  divifible  ?    Befîdes,  it  imports  nor 
to  the  controverfy  about  fluidity,  to  détermine  what  the  Almighty  can 
do,  but  what  he  aâually  has  done.     And,  laftly>,  whereas  my  advcrfary 
requires  to  hâve  the  magnitude  dcfined,  which  a  part  of  a  falling  walI 
ought  to  hâve,  to  deferve  the  name  of  fluid  ;  he  fliould  firft  hai«  clcarly 
proved,  that  fluidity  belongs  to  any  one  fingie  part  of  matter,  how  mi- 
nute foever,  and  not  rather  to  an  aggregate  of  particles.     And  the  cor- 
pufclcs  that  compofe  a  fluid  body,  may  be  of  feveral  fîzes,  as  thofc  of 
water,  oil,  and  quick-filver  v  provided  tiiey  be  minute  enough  to  be  piit 
into  the  agitation  requifite   to  give  the  aggrcgate,>  they  make  up,  the 
qualitîes  neceflary  to  denomînate  bodîes  fluid  :  and  it  is  not  requifite  for 
me  to  define  precifely  the  magnitudes  of  the  parts  of  a  fluid.     NIr.  Hoih 
having  afierwards  alk'd  after  the  caufes  of  hardnefs,    is  anfwcr*d,   that 
fome  aflîgn  three  ;  to  which  he  fo  far  agrées  as  to  fay,  *'  but  the  cor- 
"  pufcles,  fuch  as  are  fuppofed  by  Lucretiusy  and  aifo  by  Mr^  Hobbs^. 
"  bcing    hard   before,    might    be  eafily   compaifted    by    any    of  thcfc 
"^  caufts  ;  fo  that  it  is  not  to  be  doubted,.  that  the  whole  to  be  made 
**  of  thofe  corpufcles  wili  be  hard.  **    But  then  he  would  hâve  us  al- 
fign  the  caufe  of  that  he   calk  durum  primum.     However,    himfeif  an- 
iwcrs  the  objeûion  he  frames.  againft  my  doftrine  of  hardnefs.     He  far- 
tiicr  .demands^   "  if  hard  bodies  arc  made  out  of  parts  originally  hard, 
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••  why  are  not  fluîd  bodies  madc  of  parts  originally  fluid  ?  Could  greatPHYsics. 

**  fluîds,  as  thc  aether,  bc  created,  and  not  fmall  ones  ?    He  who  firft  ' 

•*  made  a  body  hard  or  fluîd,  could,  if  he  had  pleafed,  hâve  made  it  gréa- 

•*  ter  or  lefe  than  any  other  body.     Now  if  a  fluid  body  be  made  of  parts 

**  not  fluîd,  and  hard  bodies  only   from  hard  parts,  doth  it  not  foUow, 

"  that  ncither  fluid  nor  hard  is  made  of  original  fluids?"    But,  firft:,  he 

fliould  hâve  told  us  what  he  means  by  his  prima  fluida^  and  how  he  knows 

there  are  any  fuch  ;  for  without  thîs,  •twill  be  as  hard  for  a  confidering 

man  to  acquieice  in  his  queftion,  as  to  anfwer  it.     For  my  part,  I  know 

no  fluid  body,   upon  account  whereof,  as  an  ingrédient,   ail  others  are 

ftuîd.     And,  I  think,  'twill  be  hard  for  Mr.  Hobbs  to  Ihew,  that  wa- 

ter,  quick-filver,  reôified  chymical  oils,  tff.  confîfl:  of  fuch  fiuida  pri^ 

mdy  as  he  teaches,  whercto  they  owe  ail  theîr  fluidity      And  *tis  plain 

from  expcrîments,  and  even  the  obvious  changes  of  water  and  ice  înta 

onc  another,  that  'tîs  the  motion,  refl:,  and  texture  of  the  corpufcles,  which 

compofe  a  body,  that  make  it  firm  or  fluid.     As  for  what  Mr.  Hobbs  de- 

mands,   whethcr  the  fmallefl:  fluids  imaginable  could  not  as  well  hâve 

been  created,  as  the  aether  ;  it  proves  nothing  againft  mr,  the  queftion 

not  being,  what  might  hâve  been  made,  but  what  is  fo.     And  he  ihould 

havc  anfwered  thc  arguments  I  alledge,.  to  render  it  improbable,  that  a 

fluid  body  is,    as  he  would  perfuade  us,   always  divifible   into  bodies 

cqually  fluid^  as  quantîty  into  quantities.      *Tis  true,  he  tells  us,  that 

♦*  tho'  many  others  do  not,  he  underftands  by  fluidity,  that  which  is 

•*  made  fuch  by  pâture,  equally  in  every  part  of  the  fluid  body,  in  fuch 

^  a  manner  as  ivater  leems  fluid,.  and  to  divide  itfelf  into  parts  perpcr 

•*  nially  fluîd.*'    But  whether  others  will  take  this  for  a  clear  notion  of 

fluidity,  I  think,  may  be  doubted  ;  and  he  fliould  not  barcly  fay,  but 

prove,  that  the  corpiifcles  of  water  divide  themfelves,  fo  as  he  teaches  4. 

fincc  we  fee,    that  they   cannot    penetratc  glafs,  and   are  unable  to  bc 

drivcn  in  at  the  pores  of  more  open  bodies,  which  other  liquors  eaûly 

enter.    And,  laftly,  to  Mr.  Hobbsh  queftion,  if  fluids  may  be  madc  of 

foiids,  (âc,  'tis  eafy  to  give  an  anfwer,  according  to  my  doâkrine  ;   tut 

aW  he  lias  explain*d  what  he    means  by  his  fluida  prima,  and  proved^ 

that  there    are    fuch,    the    queftion  needs    no    anfwer.      Befides,  what- 

cver  he,  tbro*  miftake,  ftrives  to  infer,  my  doôrine  is  fo  far  fromaflfert- 

îng  that  there   are  many  parts  of  matter,   of  which   neither  fluid  nor 

hard  bodies  can  be  made,  that  I  teach,  there  are  multitudes  of  parts^ 

which  may,  by  being  reduced  to  fufEcient  fînallnefs,"  and  put  înt^  a  cou- 

venient  motion,,  or,  by  being  brought  to  a  mutual  contaft  and  reft,  be 

made  to  conftitute  either  a  fluid  body,  or  a  firm  one.     Mr.  HoHs  thus 

dclîvers  his  own  theory  of  fluidity  and  firmnefs  :     "  The  principles  of  flu-^ 

"  idity  and  firmnefs,  are  nothing  but  reft  and  nK)tion.     Èy  rcû,  I  uader- 

«'  ftand  that  of  two  parts,  one  wîth  another,  when  they  touchy  but  not 

"  prcfs  each  other  i  for  cntire  bodies  of  fluids  may  be  in  motion,  and- 

^  their  fluidity  remaini  and  hard  bodies  bc  at  reft,  tho*^  thelr  parts  are 

«  im 


Digitized  by 


Google 


366  Flutdity  and  Firmnefs. 

Physics.  "  in  motion.**    This,  Idoubtnot,  will,  to moft  rcadcrs,  feem  a  paradox-, 
'and  as  for  his  reafoning,  I  flioll  readily  allow  him,  that   entire  fluids  may 
move,  yet  prcfjrvc  their  fluidity  -,    fincc  th.ir,  I  think,  ngroc.s  at  icaft  as 
wclî  with  my  hypothefis  a^  his:  biit  he   adds,  that  kirJ  bodi::s  may  reft, 
and  yet  their  parts  be  moved,  which,  in  onc  a-lc,  may  bc  conceived,  and 
in  another  net.     For  the   implicatcd  parts  of  a  firm  body  may  be  nndc 
to  tremble  or  vibrate,  as  thofe  of  a  founding  bel!,  or,  as   in  a  hedge,  thc 
branches  and  twigs   may  be  Ihaken  by    thc  wind,    whiift   the  trees  and 
bufhcs  themfelves  continue  rooted  in  the  ground:  but  that   in  a  hody^ 
the  conftituent  corpufcles  fliould  ail,  or  moil  of  them,   be  moved  quitc 
out  of  their  places,  in  refpeâ:  of  one  another,    as  happens  in  fluids,   and 
yet  the  body  continue  hard,   is  more  rcquifice  than  eafy    to  be  proved. 
But  Mr.  Hobbs  contents  himfcif  to   alledge,  in  favour  of  his  ftrangc  no- 
tion of  fluidity  and   firmncfs,  three  particulars,  which,  I  confefs,  afforJ 
me  not  the  leaft  fatisfaftion.     The  firft  is  drawn  from  what  he  former]/ 
taught,  of  the  fwift  motion  of  the  air  in  our  cylinder.     He  adds,    "  and 
**  hence  it  is  manifefl:,  that  there  is  a  compreflure  in  the   air,  thus  moved 
**  and  fhut  up,  as  great  as  the  force,  by  which  it  was  drivcn  in,  could 
*'  make  ;  and  alfo,  that  from  fo  great  a  comprefllire,  fome  degree  ofcon- 
*'  fifl:ence  mufl:  arife,  tho'  lefs  than  that  of  water.     Now  if  in  ail  the  famé 
*'  particles  of  air,  bcfides  the  motion  by  which  one  prefles  another,  there 
**  was  alfo  the  fimple  circular  motion,    and  that  véhément  enough,  it 
**  would  be  almoft  impoflîble  that  any  of  them  Ihould  be  moved  from  its 
*'  little  circle  ;  but  that  the  other  particles  rerifl:ing  the  whole,  would  be 
*'  prefled  together,  that  is,  become  hard  ;  for  that  is  hard,  of  which  no 
**  part  gives  place,  but  upon  the  motion  of  the  whole  :  hardnefs  therc- 
•'  fore  may  be  made  in  a  moft:  fluid  body,  hj  this^  fimple  circular  motion 
**  of  particles,  which  was  before  imparted  to  them  by  two  contrary  mo- 
*'  tions.'*     But  I  do  not  fee  how  the  fimple  circular  motion  he  talks  of, 
fliould  give  fuch  a  hardnefs  to  the  fluid  air  ;  nor  is  it  manîfeft  how  the 
air,  that  perfeftly  fills  the  cylinder,  can  be  by  motion  comprefs'd,  efpc- 
cîally^b  far,  as  thereby  to  obtain  a  degree  of  confift:ence,  as  lie  fpeaks, 
lefs  thar^  the  confiftence  of  water.     For  the  cylinder  being,  according  to 
him,  petfeftly  full  of  air,  how  can  the  pumping  make  the  cavity  fuller 
than  full,  and  confequently  comprefs  the  air  to  a  confiftence,  any  thing 
near  that  of  water,  without  pénétration  of  dimenfions  ?   But  if  there  bc 
not  a  various  motion  in   the   fmall  parts   of  water,    whence  is  it  that  a 
lump  of  common  fait,  béing  thrown  into  a  veflTel  of  that  fluid,  is  there 
difTolved  into  minute  parts,  many  whereof  are  carried  to  the  very  top  of 
<he  water,  and  fo  exquifitely   difïufcd  and  mixed  with  the  whole,  that 
cach  drop  of  it  contains  numbers  of  faline  corpufcles.     And  if  motion 
be  the  caufe  rather  of  hardnefs  than  fluidity,  how  happens  it,  that  m 
frofty  weather,  ice  is  by  heat,  which  Mr.  Hobbs  will  not  deny  to  be  mo- 
tion,   or  an   efFeft  of   it,    turned    from  a  hard  to  a  fluid  body?  and 
that  mctals,*  whiift  they  arc  either  cold,  or  expofcd  to  a  modcrate  heat, 
'  ^  ^  remain 
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remain  fîrm  and  confîftent  bodies  ;  but  by  a  violent  one,  whîch  mani- 
feiHy  gives  their  parts  a  various  and  véhément  agitation,  gain  a  fluidity, 
which,  upon  their  removal  from  the  lire,  they  quickly  exchange  for  firm- 
ncls?  To  conclude,  I  think  I  need  not  fear,  that  a  doétrine,  whîch  \ 
hâve,  perhaps,  with  fome  care,  endeavour*d  to  eftablifh,  for  the  main, 
upon  experiments,  Ihould  be  overthrown  by  opinions,  the  grounds  where- 
of  arc  fuch,  as  we  hâve  already  feen  ;  and  in  pleading  for  which,  Mr.  Hobbs^ 
aot  only  leaves  almoft  ail  my  arguments  untouch'd,  but  never  ofFers  to  ex- 
plain,  by  his  principles,  any  ofthofe  numerous  and  important  phenomena 
of  fluidity  and  firmnefs,  which  I  deliver. 
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ORIGIN  and  PRODUCTION 

O  F 

VOJLATiLITYandFIXEDNESS. 


S  E  C  T.     I. 

THE  qualities  which  rcndcr  a  portion  of  mattcr  volatile,   are  prînci-  ^.  j««^'>'« 
pally  four  ;  three  whereof  regard  its  fingle  corpufcles,  and  the  J*^^  ^^^ 
other  the  manner  of  their  union  into  the  body  they  compofe.      By  ^//^^  an, 
corpufcles  or  the  minute  parts  of  a  body,  I  hère  mean  not  its  elementary  ehie/jyfiun 
parts,  as  earth  or  water,  fait  or  fulphur  ;    but  fuch,  whether  fimple  or 
compound,  as  hâve  their  component  particles  fo  firmly  united,  as  not  to- 
tally  to  be  disjoined  or  diflîpated  by  that  degree  of  fire  whercin  the  mat- 
ter  they  compofe  is  faid  to  be  volatile  or  fixed  ;   fo  that  they  will,  com« 
bîned  in  their  aggregate,   either  afcend  or  remain  unraifed  as  one  intire 
body.      Thus    in  fal-armoniac,   whether  it  be  a  natural  or  a  &£litious 
thing,  perfeéUy  fimilar,  or  compounded  of  différent  parts,   I  look  upon  an 
intirc  corpufcle  of  it  as  a  volatile  portion  mattcr  ;  fo  I  do  upon  a  corpufclc 
of  fulphur,  tho'  when  *tis  kindled  it  yields  much  acid  fait;  which  is  not 
cxtricated  by  bare  fublimation.     Thus  alfo  colcothar  of  vitriol  falls  un- 
der  our  confideration  as  a  fixed  body,  without  inquiring  what  cupreous 
or  other  minerai,  and  not  whoUy  fixed  parts,   may  be  united  wich  the 
carthy  oncs  ;  fince  the  fires  whereto  we  expofe  it,   do  not  feparate  them. 
Now  in  the  firft  place,  to  make  a  volatile  body,  its  parts  fhould  be  fmall,  ^iin$ft  9f 
becaufe  fuch  are  more  eafily  put  into  motion  by  the  aftion  of  the  fire,  ov^**' 
other  agents;  and  confequentfy  more  apt  to  be  elevated  bya  force  that  tends 
upwards  ftronser  than  any  other  waj.     And  if  with  this  minutenefs  of 
parts,  there  be  buta  fmall  fpecific  gravity,  their  furface  then  being jpropor^ 
ûonably  larger  than  in  bigger  particles,  this  will  much  more  facilitate 
Aetr  élévation.  -.    . 

Tîs  next  requifite  in  the  corpufcles  of  volatile  bodies,  that  they  be  not  ^^^r,^ 

too  folid  or  heavy  ;  for  othcrwife,  tho*  their  bulk  be  fmall,  they  will 

ufuaJJv  be  hard  to  elevate,  on  account  of  their  great  fpecific  gravity,  in 

rcfpcét  of  the  air  and  the  ftrength  of  other  agents.    Thus  tho*  the  parts  of 
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Physics.  red  lead  be  very  fmall,  they  cannot  bc  cafily  blown  abouC  like  duft  or 
K^V\J  mcal. 

Jptttsfi  to  mo'     A  thîrd  qualification  in  a  volatile  body,  is,  that  its  parts  be  convenie/itiy 
ihn.  fhaped  for  motion;  for  if  they  be  branched,  hooked,  £sfr.  they  wîll  beapt 

to  be  ftopp'd  or  detain'd  by  other  bodies,   or  to  bc  entangled  amcmg 
themfelves,  and  confequently  very  difficult  to  be  carrîcd  upwards.    And 
this  may  be  one  reafon  why  water,   tho*  fpecifically  heavier  than  oii,  is 
much  more  exhalable  in  vapour  than  it. 
And  a  Uêfe       Thc  laft  thing  neceflary  in  a.  volatile  body,  is,  that  its  parts  cohcrc/oo/c- 
uxtun,  or     ly,  or  fo  as  to  dilpofe  them  to  be  feparated  by  the  fire,  in  thc  formoffume 
weakcpbifan.QT  vapour  :    otherwife  one  part  will  hinder  the  avolatlon  of  another,  and 
their  conjunftion  render  them  too  heavy  or  unwieldy  to  rifc  togethcr,  as 
intire  parts.     Thus  a  ftrong  wind,    in  the  fprinff  feafbn,  is  unabie  to  car- 
ry  dSfthe  lighteil  leaves  of  trees,  becaufe  they  tnen  ftick  faflr  to  thecwigs; 
but  in  autumn,  when  that  adhefion  ceafes,  a  gentle  g^le  will  ferve  to  dif- 
perfe  them.    But  'tis  poflible  that  the  parts  of  a  body  may,  by  the  figure 
and  fmoothnefs  of  their  furfaces,  be  uifficiently  apt  for  motion,  and  ytt 
beindifpofed  to  admit  fo  muchof  it  as  would  totally  feparate  and  raife 
them  into  the  air.     As  when  falt-petre  is,  in  a  crucible,  escpofed  iù  che 
fire,  tho*  a  very  moderate  degree  of  heat  will  bring  the  fait  to  fiifion,  ycl 
a  greater  degree  of  fire  will  not  extricatè  fo  much  as  its  fpirit,  and  aufe 
that  to  fiy  away  *. 
Ft'ui  'Mjs  9/    This  doftrine  may  be  both  illuflratcd,  and  apply'd,  by  deducing  from 
introducing     it  the  gênerai  ways  of  volatilizing  bodies,   or  of  mtroducing  volatility 
voiatiiitjf  inf  Jj^^q  ^^  affigned  portion  of  matter.     And  thefe  ways  fecm  rcduciblc  to 
Mies.  g^^^  which  I  ihall  feverally  mention,  tho*  both  nature  and  art  ufually 

employ  two  or  more  of  them  in  conjundlion*     For  which  reafon,  IwouM 
not,  when  I  fpeak  of  one  way,  be  underftood  to  exclude  the  rcfl,  as  if 
no  other  concurred  in  it. 
«#/r/îwtfy.      Thefiril  of  thefe  ways  of  volatilizing  a  body,  is  by  reducîng  itinto 
minute  parts,  2Sià  cateris  faribus^  the  more  minute  the  bcttcr.    Thisap- 
pears  from  the  vulgar  praftice   of  the  chymifb,  who  when  they  would 
fublime   or  diftil    antimony,     fal-armoniac,    fea-falt,    nitre,    iâc,  beat 
them  to  powder  to  facilitate  their  receiving  a  farther  comminution  by  the 
aûion  of  the  lire.    And  in  fome  bodies  this  comminution  ought  not  to  be 
made  only  at  firlt,  but  to  be  continued  afterwards.     For  chymifts  find  by 
expérience,  that  fea-fàlt  and  nitre  will  very  hardly  afFord  their  Ipints  jn 
diftillation,  except  they  are  mixed  with  powdered  brick  or  bolc,  or  fome 
fuch  other  addition  -,   which  ufually  twice  or  thrice  cxceeds  thc  wejgnt 
of  the  fait  itfelf.     And  altho*  thefe  additions,   being  diemfelves  fixcd, 
feem  unlikely  to  promote  the  volatilization  of  the  bodies  mîxed  with  them  ; 
yet  by  preventing  the  fmall  grains  of  fait  from  melting  togpther  into  one 
mais,  and  confequently  keeping  them  in  the  ftate  of  comminuuon,  tnej     j 

•  Volatile  bodies,  according  to  Dr. /nV»^,  lonet»  in  nothing  bat  in  haTÛigt6eirp«rt^ 
în  his  cbyznical  kâares,   di&r  from    fijced  |  more  minnte  than  tbey. 
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mxk  conducc  to  drive  up  the  fpirits,  or  the  finer  parts  of  the  faits.  We  Physics. 
roaj  add,  that  in  fomc  cafés,  the  comminution  isgreatly  to  be  promoted  by  v./'W.^ 
mechanical  means  ;  and  that,  when  the  parts  are  brought  to  a  great  de- 
g^e  of  fmallnefe,  they  may  be  elevated  much  better  than  before.  Thus 
if  you  mix  filings  of  iron  wîth  fal-armoniac,  fome  few  parts  may  be  fub- 
limcd;  but  if  you  diffolve  thofe  filings  in  good  fpîrit  or  fait,  and  having 
coagulated  the  folution,  calcine  the  greenifli  cryftals,  or  Vitriolum  Martis^ 
rfiat  will  be  afForded,  you  may,  with  eafe  and  expédition,  obtaîn  a  Crocus 
Uartis  of  very  fine  parts  ;  fo  that  I  remember,  when  we  exquîfitely  mix'd 
two  parts  of  this  fixed  powder,  with  three  of  fal-armoniac,  and  gradually 
ùrgedît  wîth  a  compétent  fire  ;  we  elevated,  at  the  firft  fublimation,  a  great 
part  of  it  ;  and  adding  a  like,  or  fomewhat  lefs  proportion  of  frelh  fal-ar- 
moniac to  the  Caput  m&rtuumy  we  cduld  raife  fo  confiderable  a  part  of  that 
aifo,  and  in  it,  of  the  CrocuSy  that  if  we  had  purfued  the  opération,  we 
might,  perhaps,  havc  elevated  t^jp  whole  Crocus  5  which  afForded  a  fublimate 
of  fo  very  aftringent  a  tafte,  that  it  may  make  the  trial  of  it  in  ftanching  of 
blood,  ftopping  of  fluxes,  and  other  cafés,  where  potent  aftriftion  is  defi- 
red,  worthy  of  a  phyfician's  notice. 

The  fécond  means  to  volatilize  bodies,  is  to  rub,  grind,   or  otherwife  Thefecwd 
rcducc  their  coipufcles  either  to  a  fmoothnefs,  or  fome  fit  fhape,  that,  fo  they  '^^\ 
may  clear  thcmfelvcs,  orbedifintangledfromeach  other.  Andto  this  inftru- 
ment  of  volatilization,  in  concurrence  with  the  firft,  may  probably  be  refer- 
red  the  foUowing  phenomena  :   in  the  two  former  of  which,  there  is  cm- 
ploy'd  no  additional  volatile  ingrédient  \  and  in  the  fifth,  a  fixed  body  is 
diipofed  to  volatility  by  the  opération  of  a  liquor  carefiiUy  abftrafted  from 
it.    (i.)  If  frefli  urine  be  diftilled,   the  phlegm  will  firft  afcend,  and  the 
volatile  fait  not  rife,  till  that  be  almoft  totally  driven  away  5  and  then  it  re- 
quires  a  confiderable  degree  of  fire  to  elevate  it  :   but  if  you  digeft  urine, 
in  a  wcU-cIofed  glafs  veflel,   for  feven  or  eîght  weeks,   that  gentle  warmth 
will  caufe  the  fmall  parts  fo  to  rub  againft,  or  otherwife  aél  upon,  one 
another,  that  the  finer  ones  of  the  fait  will,  perhaps,  be  made  more  flen- 
der  and  light  ;   however,   they  will  be  made  to  extricate  themfelves  fo 
far,  as  Xp  become  volatile,  and  afcending  in  a  very  gentle  heat,  leave  the 
greateft  part  of  the  phlegm  behind  them.     (2.)  So  if  muft,  or  the  artifi- 
cial  wine  of  raifîns,  be  diftilled  before  it  hath  fermented  -,  the  phlegm, 
but  no  inflammable  fpirit  will  afcend.     But  when  this  liquor  is  reduced  to 
wine  by  fermentation,  which  is  accompanied  with  a  great  înteftine  com- 
motion, fome  of  the  parts  are  qualify'd  to  rife,  by  a  very  gentle  heat,   be- 
fore the  phlegm,  and  convene  into  that  liquor  we  call  fpirit  of  wine.     Nor 
is  it  only  in  the  flighter  inftances  aflForded  by  animais,  and  vegetables, 
that  volatility  may  be  effefted  by  thefe  nieans  :  expérience  hath  affured  me, 
that  it  is  poflîble  by  a  long  artificial  digeftion,  wherein  the  parts  hâve  lei- 
fure  for  fréquent  attritions,  fo  to  fubtilize  the  corpufcles,  even  of  common 
isity    as    to   make  them  afcend  in  a  moderate  fire  of  fand,    without 
the  help  of  bole,  oil  of  vitriol,  or  any  volatilizing  addition:  and  what  is 
more  confiderable,  the  fpirit  would,    in  rifing,  précède  the  phlegm,  and 
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pHYSics.  leav€  thcgrcateft  partthereof  behînd  it,  Thîs  înteftine  commotion  of parti, 

VXVX^  capable  or  producing  volatîlity  in  thc  more  difpofed  portions  of  a  body, 

tho'  it  be  much  eafier  to  be  found  in  liquors,  or  in  moift  and  foft  bodies, 

yet  I  hâve  fometimes  met  with  it  in  dry  ones  ;  and  partîcularly,  havirvg 

caufed  muftard-feed  to  be  diftilled^^r^i  in  a  retort,  I  had  a  grcat  many 

Srrains  of  a  clear,  and  figured  volatile  fait  at  the  very  firft  diftillation.    I 
eave  it  to  farther  enquiry,  whether  in  a  body  fo  full  of  ipirits  as  muftard- 
feed,  thc  aftion  and  re-aftion  of  the  parts  among  themfelves,perhapspro- 
moted  by  juft  degrees  of  fire,  might  not  fuffice  to  make  in  thcm  a  change 
équivalent,  in  order  to  volatilization,  and  the  yielding  a  volatile  fait,  to 
that  wc  hâve  obferved  from  fermentation  and  putrefaftion  inthejuiccof 
grapes,  urine,  (âc.    But  as  fome  trials  made  with  other  feeds,  and  ambng 
the  reft  with  aromatîc  ones,  hâve  afForded  me  no  volatile  fait  ;  fo  thc 
fuccefs  of  others  has  fometimes  made  me  think,  that  fome  fubjeéb  of  thc 
vegetable  kingdom,  whence  we  commonly  dérive  acid  fpirits,  but  no  dryfalt, 
may  be  diftilled  with  fo  regular  a  heat,  as  to  afFord  fome  volatile  fait  ;  and 
that  more  bodies  would  be  found  to  do  this,  were  they  not  too  haftily  or 
violently  urged  by  the  fire.     (37)  Tho*  filver  be  one  of  the  moft  fixed  bo- 
dies   we  know,  yet  I  am  of  opinion,  that  it  is  poflible,   chîcfly  by  a 
change  of  texture,  to  render  it  volatile.     An   acquaintance  of  mine  ha- 
ving  hitupon  a  ftrange  menftruum,  tho*  notcorrofivc,  he  abftraôed  îtfrom 
feveral  metals,    and  brought  me  the    remainders,   ivith  a  defirc  that 
I  would  endeavour  to  reduce  thofe  of  lead  and  filver  to  their  priftinc 
form,  which  he  had  in  vain  attempted  :  but  tho'  I  foiuid  the  white  calx 
of  lead  reducible,   yet  when  I  came  to  thecaJx  of  filver,   I  was  unablc  to 
bring  it  into  a  body  ;  and  having  at  length  melted  îbme  kad  in  a  gcndc 
fire,  to  try  whether  I  could  make  it  fwallow  up. the  calx,  in  order  to  a 
farther  opération,  I  was  furprized  to  find,  that  this  mild  heat  made  thc 
calx  of  filver  prefently  fly  away,  and  fublime  in  the  form  of  a  Farina  vola- 
iiliSy  which  whîtened  the  neighbouring  part  of  the  chîmney  and  uppcr 
part  of  the  crucible.     (4.)  From  that  which  chymifts  themfelves  tell  us, 
we  may  dfaw  a  good  argument,  ad  beminemj  to  prove,  that  volatility  dé- 
pends much  upon  the  texture,  and  other  mechanical  affedions  ofabody. 
For  fevçral  of  thofe  philofophers,   who  wrîte  of  the  elixir,  fay»  dut 
when  their  philofophic  mercury  or  grand  folvent,  being  fealed  up  tpgcthcr 
with  a  third  or  fourth  part  of  gold  in  a  glafs-egg,  is  kept  in  convenient 
degrees  of  fire,  the  whole  matter,   and  confequently  the  gold,  will,  bydic 
mutual  opération  of  the  included  fubftances,  be  fo  changed,  .as  not  oniy  to 
circulate  up  and  down  in  the  glafe,  but  ih  café  the  digeftion  or  decoûion 
Ihould  be  broken  ofFat  a  certain  inconvénient  time,  the  gold  would  be  quJte 
fpoiled  i  being,  by  the  paft  and  untimely-ended  opération,  made  too^^ 
latile,  to  be  reducible  again  into  gold  ;  whereas^  if  the  decoftion  be  duiy 
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confifting  of  gold  and  philofophic  mcrcury,  is,  by  thc  change  of  texture,  Physics. 
occafioned  by  thc  various  degrees  and  opérations  of  fire  upon  it,  brought  \^^^J 
to  be  firft  volatile,  and  then  cxtremely  fîxed.  (5.)  Helmmty  amongft  other 
prod^ious  powers,  which  hc  afcribes  to  the  alkahcft,  aifirms,  that  by  ab- 
ftrafting  it  oftcn  enough,  it  would  fo  change  ail  tangible  bodies,  and  con- 
fequently  ftones  and  metals,  that  thcy  mi^t  be  diftillcd  over  into  liquors 
equal  in  weiçht  to  thc  rcfpcaive  bodies  that  afforded  them,  and  having 
ail  the  qualiaes  of  rain-watcr  ;  and  if  fo,  they  muft  be  very  volatile. 
And  I  fee  not  how  thofe,  who  admit  the  truth  of  this  ftrange  opération, 
can  dcny,  that  volatility  dépends  upon  the  mechanical  afFeâions  of  mat- 
ter  -,  fincc  thc  alkahcft,  at  Icaft  in  our  café,  appears  to  work  upon  bodies 
mcchanically.  And  it  muft  be  confefled,  that  the  famé  material  parts  of 
a  corponeal  fubftance,  which,  when  affociated  and  interwoven,  after  a 
determinate  manner,  conftitutcd  a  folid  and  fixed  body,  as  a  flint,  or  a 
lump  of  gold  -,  may  by  having  their  texture  difTolved,  and  by  being  freed 
from  their  former  implications  or  cohefions,  becomc  the  parts  of  a  fluid 
body  totally  volatile. 

Thc  third  mcans  of  making  a  body  volatile  is,  by  aflbciating  the  parti-  nethîrd 
clcs  to  be  raifed,  with  fuch  as  arc  more  volatile  than  themfelves,  and  of  a  «««jf- 
figure  fit  to  be  faftened  to  them,  or  which  are  at  leaft  apt,  by  being  added 
to  them,  to  make  up  therewith,  corpulcles  more  diipofed  to  volatility  than 
they.  This  being  the  grand  infiniment  of  volatilization,  I  fhall  be  the 
larger  upon.  But  I  muft  herc  obferve,  that  'tis  poffible  the  particles 
of  an  addition,  tho'  not  more  volatile  than  thofe  of  the  body  it  is  mixed 
with,  and  perhaps,  tho*  not  volatile  at  ail,  may  yet  conduce  to  volatilize 
the  body  wherewith  it  is  mixed.  For  the  particles  of  the  thing  added  may 
be  of  fuch  figures,  and  fo  afifociatcd  with  thofê  of  the  body  to  be  elevated, 
as  in  this  to  enlarge  its  former  pores,  or  produce  new  oncs,  by  intercept- 
ing  little  cavitîes,  bctwecn  the  particles  of  that  body,  and  thofe  of 
the  additional  ingrédient.  For  by  thefe,  and  other  fuch  ways  of  aflb* 
ciation,  the  corpufcles,  refulting  from  the  combination  or  coalition  of  two 
or  more  of  fuch  différent  particles,  may,  without  proving  too  big  and  un- 
wicldy,  be  more  ccmvcnicntly  fhaped,  or  more  light  in  proportion  to  their 
bulk,  and  fo  more  eafily  buoyed  up,  and  fuftained  in  thc  air,  or  otherwifç 
more  fitted  for  avolation,  than  when  fingle. 

The  corpufcles  of  the  added  ingrédient  may  contribute  to  the  élévation  *^  thet^- 
of  a  body  chicfly  by  two  things  ;  firft,  the  parts  of  the  former  may  bc  much  ^l^'J^j[^g£. 
more  difpofed  for  avolation,  than  is  neceflary  to  their  own  volatility.     As  ^z  nJf  con- 
when  in  the  making  of  fal-armoniac,  the  falinc  particles  of  urine,  and  oïtrihutetormifi 
foot,  are  more  fugitive  than  they  necd  to  be  to  raife  themfelves  ;   and  ^W^  ?C?"'" 
thereby  are  advantaged  to  carry  up  with  them  the  more  fluggifh  corpufcles,  '  ^     ■^' 
whereof  fea-falt  confifts.     And  next,  they  may  bc  of  figures  fo  proper  to 
fa^en  them  to  the  body  to  bc  elevated,  that  the  more  fugitive  will  not  bc 
driven  away,  or  disjoined  from  the  more  fixed  by  fuch  a  d^rec  of  beat, 
as  is  fufiicient  to  raife  them  both  tc^ether.     To  which  effeft,  the  congruity 
or  figuration,  is  as  well  requircd,  as  thc  Jightnefs  or  volatility  of  thc  parti- 
cles 
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Physics.   des  of  thc  thing  added.     And  thcrefôre  Ibmc  of  thc  moft  fugitive  bodies  we 
CXVNJ  know,   as  fpîrit  of  wine,  camphire,  6fr.  will  not  volatilize  many  fiib- 
ftanccs,  which  might  bc  elcvated  by  far  Icfs  fi^itivc  diings  ;  becaufe  the 
corpufcles  of  Ipirit  of  wine  ftick  not  to  thofe  ofthc  body  thcy  are  mixed 
witn,  but  eafdy  flying  up  themfelves,  leave  thofe  behind  them,  which  they 
rather  barely  touch'd,  than  firmly  adhered  to  ;  whcrcas,   fer  lefs   fubtile 
lîquors,  if  they  be  cndowed  with  figures,  which  fit  them  for  a  compc- 
tentljr  firm  coheûon  with  the  body  they  are  mixed  with,  will  be  abJe  to 
volatilize  it.    And  of  this  I  fliall  give  fome  inftances  in  bodies  very  pon- 
derous,  or  very  fixed,  or  both.     To  begin  with  colcothar;  which  being  a 
vitriolic  calx,  made  by  a  lafting  and  véhément  fire,  is,  confequently,  ca- 
pable of  refifting  fuch  an  onc  ;  yet  this,   when  exquifîtely  ground  with  an 
cqual  weight  of  fal-armoniac,  a  fait  but  moderately  volatile,  will  be  in  great 
part  fublimed  into  thofe  yellow  flowers  we  call  Ens  primum  Veneris  ;   in 
which,  that  many  vitriolic  corpufcles  of  the  colcothar  are  really  elcvated, 
will  eafîly  appear  by  putting  a  grain  or  two  of  that  reddifh  fubftance  in- 
to a  ftrong  infufion  of  galls,  which  thereby  immediately  acquîres  an  inky 
colour.     Steel  alfo,  (which  muft  hâve  endured  èxtraordinary  violences  of 
the  fire,)  being  reduced  to  filings,  and  diligently  ground  with  about  an  e- 
quai  weight  of  fal-armoniac,   will,  if  de^ees  of  fire  be  flcilfiilly  adminî- 
ftred,  without  any  previous  calcination  or  reduâiion  into  a  crocus,  .  luffer 
fo  much  of  the  métal  to  be  carried  up,  as  to  give  the  fal-armoniac  a  no- 
table colour,   and  a  chalybeate  taft.      And  hère  it  will  be  proper  to  ob- 
ferve,  for  the  fake  of  praftical  chymifts,   that  the  proportion  of  thc  vola- 
tile addition  is  to  be  regarded.     Several  bodies  thought  unfit  for  fubliou- 
tion,  or  incapable  of  having  any  confiderable  portion  of  them  elevated^ 
may  be  plentifuUy  fublimed,  if  a  greater  proportion  of  the  addition,  than 
ufual,  is  fldlfiilly  employ'd,     Thus  în  tjie  inftance  of  filings  of  ftecl,  if  in- 
ftead  of  an  equal  weight  of  fal-armoniac,  the  treble  weight  be  taken,  and 
the  opération  duly  managed,  a  far  greater  quantity  of  the  matter  may  bc 
raifed,  efpecially  if  fi-efh  fal-armoniac  be  c  irefuUy  ground  with  the  Caput 
mortuum.     And  fal-armoniac  may  perhaps  be  compounded  with  fuch  o- 
ther  bodies,  heavier  than  itfelf,  as  may  qualify  it,  when  it  is  thus  ck^- 
ged,  to  clevate  fome  fit  fubftances,  better  than  it  would  of  itfelf  alone.     I 
fhall  add,  that  if  befides  the  plenty  of  the  foreign  ingrédient,  there  bc  a  fuf- 
ficient  fimefs  of  its  particlcs,  to  lay  hold  on  thofe  of  the  body  to  be  wrought 
on,  ponderous  minerai  bodies  may  be  employ'd  to  volatilize  other  heavy 
bodies.     I  am  apt  to  think,  that  almoft  ail  metals  may,  by  large  additions 
and  fréquent  cohobations,  be  brought  to  pafs  throughthe  neckof  the  retort, 
in  diftillation  -,  and  perhaps,  if  they  bc  melted,  not    with   equal  parts, 
but  with  many  more,  of  regulus  of  antimony,  and  the  procefs  be  managed 
as  the  hints  now  given  direét,  what  I  hâve  faid  may  not  prove  unfervke- 
able.    Many  attempts  hâve  been,  and  are  ftill  fruitlefsly  made  by  chymifts 
to  elevate  fait  of  tartar  with  additions.     Now  I  jfhall  only  obfervc,  that  as 
fréquent  expérience  fliews,  if  fal-armoniac  be  abftrafted  fi"om  fait  of  tar- 
tar, not  only  the  fait  of  tartar  is  left  at  the  bottom,  but  a  large  part  of 
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the  fal-aTmoniac  with  it;  I  fufpefted  the  caufe  inight  be,  that  ful-armo.  Physics, 
niac,  by  the  opération  of  the  alkali  of  tartar,    îs    reduced  into  fea-falt,  ^•VV-' 
and  ajl  lurinous  onc>  having  been  at  firft  compofed  of  thofe  difFerent  ingrédi- 
ents ;  and  by  this  means  the  volatile  fait  beîng  loofened  from  the  the  reft.  Aies 
eafily  away,  without  ftaying  long  cnough  to  take  up  any  other  fait  with 
it  :  and   thcrefcre,  if  this  analyfis  of  the  fal-armoniac  could  be  preven- 
tcd,  it  {èem'd  not  impoffible,  that  fome  part  of  the  fait  of  tartar,  as  well 
as  of  colcothar  and  fteel,  might  be  carricd  up  by  it.     And  accordingly, 
having  caufed  the  ingrédients  to  be  exceedingly  well  dried,  and  both  nim- 
bly  and  carefuUy  mixed,  and  fpeedily  expofed  to  the  fire  5  I  hâve  fome- 
times  had  a  portion  of  fait  of  tartar,  carried  up  with  the  fal-armoniac  ;  Sahofurtar 
but  this  happened  fo  vcry  rarcly,  that  I  fufpeâed  there  muft  be  a  pecu-  v9latiliMd. 
liar  fitne/s  for  this  work   in  fome  parcels  of  fal-armoniac,  which  are 
faurccy  but  by  the  cffeft,  to  be  difccmed  from  others.     This,  however» 
argues  the  poflîbility  of  the  thing,  and  may  ferve  to  fhew  the  volatilizîng 
cfficacy  of  fal-armoniac  ;  which  is  a  compound  that  I  recommend,  as  one 
of  the  moft  ufefiil  produÔions  of  vulgar  chymiftry. 

But,  by  the  way,  there  feems  tobe  a  great  deal  of  différence  between 
making  a  volatile  fait  of  tartar,  and  the  making  fait  of  tartar  volatile.     It 
is  ytry  poffible,  that  a  man  may  from  tartar  obtain  a  volatile  fait,  and  yet 
not  be  aole  to  volatilize  that  tartareous  fait,  which  has  once,  by  incinéra- 
tion, beea  brought  to  a  fixed  alkali.     There  is  a  way,  whereby  fome  chy- 
mifts  obtain  a  volatile  fait  from  a  mixture  of  antimony,  nitre,  and  crude 
tartar,  which,  probably,  comes  from  the  latter  ;  but  expérience  hath-afliired 
me,  that  by  a  diftillation  flowly  made,  without  any  addition,  very  clean 
tartar,  orat  leaft,  the  cryftals  of  tartar,  may,  in  conveniently  fhaped  vef- 
fcls,   be  brought  to  afford  a  fubftance,  which,  in  reftification,   will  a- 
fcend  to  the  upfjer  part  of  the  veflel,   in  the  form  of  a  volatile  fait  ;  as 
if  it  were  of  urine,  or  of  hart*s-horn  :  tho*  this  opération  requires  ^  dex- 
trous  and  a  patient  diftiller.    But  to  render  a  fixed  alkali  of  tartar  vola- 
tile, I  take  to  be  another,  and  a  far  more  diflîcult  work  j  for  the  com- 
monproceflês  of  performing  it,  promife  much  more  than  they  can  make 
good.     I  hâve  convinced  fome  of  the  more  ingenuous  chymifts,  that  the  fub- 
limed  fait  was  not  indeed  the  alkali  of  tartar,  but  fomewhat  produced  by  the 
opération,  or  rather  extricated  out  of  the  addition.     Yet  I  would  not  be 
thought  to  affirm,  that  it  is  împoflîble  to  elevate  the  fixed  fait  of  tartar. 
For  lometimes  I  hâve  been  able  to  do  it,  even  at  the  firft  diftillation,  by 
an  artificial  addition,   perhaps  more  fixed  than  itfelf -,  but  tho*  the  opé- 
ration was  vcry  grateful  to  me,  as  it  fhew'd  the  poflîbility  of  the  thing, 
yet  the  linall  quantity  of  the  fait  fublimed,  and  other  circumftances,  kept 
me  from  much  valuing  it  upon  any  other  account.     And  there  are  other 
ways,  whcrebv  expérience  has  aflured  me,  fait  of  tartar  may  be  raifed. 
And  if  one  ot  thcm  were  not  fo  uncertain,  that  I  can  never  promife  bc- 
fore-hand    that   it  will  fucceed  ;  and  the  other  fo   laborious,    diificult 
and  coftly,  that  few  wodd  attempt,  or  be  able  to  praftife  ît,  I  fhould 
think  them  very  valuable^  fince  by  the  former,  moft  part  of  the  fait 
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Physics.  of  tartar  was  quickly  brought  over  in  the  form  of  a  liquor,  ci  z  (cent  in- 
CX'VNJ  tolerably  piercing  ;  and  by  the  latter,  fomc  fait  of  tartar  of  mj  own,  be- 
ing  put  into  a  retort»  and  urged  but  with  fuch  a  fire,  as  could  be  given  in 
2l  portable  fand-fumace,  there  remained  not  at  the  bottom  near  one  half  of 
the  firft  weight  j   the  addition  having  carried  up  the  rcft,  partly  in  the 
form  of  a  liquor,   but  chiefly  in  that  of  a  white  fublimate,  which  was  ncî- 
ther  ill-fcented,    corrofive  in  tafte,   nor  alkalizate»  but  very  miid,  aod 
fomewhat  fweetifli.     And  I  doubt  not  that  by  other  ways,  the  fixcd  al- 
kali  of  tartar  may  be  elevated,   efpecially  if^  before  ît  is  expofid  to  tbc 
h&  opération  of  the  fîre,  it  be  dextroufly  freed  from  the  moft  of  thofe  earthy 
and  vifcous  parts,  which,  I  think,  may  be  juftly  fufpeded  to  clog  and  bind 
fuch  as  are  truly  faline.     I   fhall  only  nirther  intimate,  that  crcn  the 
fpurious  Sal  Tarfarij  volatilized  with  fpirit  of  vinegar,   may,  if  wcll  prc- 
pared,    make  amends  for  its  empyreumatical  fmelTandtaft;   and  in  fc- 
veral  cafés,  be  of  no  defpicable  ufe,   both  as  a  medicine  and  a  men- 
ftruum. 
Rtpeatedfub'     There  is  a  phenomenon,   which  may  much  furprize,   and  fbmedmes 
limaiioHs  do  Jif^ppoint  thofe  who  deal  in  fublimations,  unlefs  they  are  fore-warncd  of 
^tlfi^^iy^  ^^'^^     Fortho*  it  be  taken  for  granted,  that  by  carefiilly  mixing  whatis 
quantityoftbeivhlimtà^  with  what  remains,  and  re-fubliming  the  mixture;  a  grea- 
fitblimMte.     ter    quantity    of  the    body  to  ht   fublimed  may  be  elevated  the  (t- 
cond  time,   than  was  the  firft  ;   and  the  third  time  than   the  fécond^ 
and  fo  on  ;  yet  I  hâve  not  found  this  rule  always  to  hold  true  ;  bot 
in  fome  bodies,   as  particularly  in  fome  kinds  of  dulcified  colcotfaar, 
the  fal-armoniac  would,  at  the  firft  fublimation,  carry  up  more  of  die 
fixed  powder,   than  at  the  fécond  or  third,     So  that  I  was,    by  fcve- 
rai  trials,    perfuaded,    when   I   found  a  very  well  and  highiy  colcor- 
cd  powder  elevated,    to  lay  it  by  for  ufe,    and  thereby    fave  myfelf 
die  labour  of  a  profccution,  which  would  not  only  hâve  proved  ufe- 
lefs,  but  prejudicial.     And  by  often  returning  fal-armoniac  upon  cnide 
antimony,   though   the  fublimate,   obtained  by  the  firft  opération,  was, 
much   of  it,    varioufly  coloured  ;  yet,   afterwards,    the  fait  afcended, 
fi-om  time  to  time,  ^dually   paler,   leaving  the  antimony  behind  it  : 
which  way  of  making  minerais  more  fixed  and  fiifible,  I  conceive  may  be  of 
great  ufe  in  fome  médicinal  préparations.    But  I  chiefly  rotead  acie  to 
confider,  whether  the  prefent  phenomenon  may  be  afcribed  to  the  repeat* 
ed  aâion  of  the  fire,  grinding  together  the  bodies  to  be  raifed;  whence 
either  the  corpufcles  of  the  fal-armoniac,   or  of  the  other  body,   may 
hâve  thofe  little  hooked,  or  équivalent  particles,  whereby  they  take  hoid 
of  one  another,  broken  or  wom  ofF;   and  whether  the  indiipofition  of 
the    colcotharine  or  antimonial  parp  to  afcend,  may  not  in  fome  caiês 
be  promoted  by  their  having,  from  fréquent  attritions,  fo  fmoothed  thcir 
furfaces,  that  feveral  of  thcm  may  clofcly  adhère  likc  pièces  of  poli- 
flied  glals,    and    fo    make   up    clufters  too   unwieldly   to   be    laifed, 
as  the  fingle  corpufcles  theyconfift  of  were;  which  chance  may  diÔK>fe 
them  to  be,  at  once,  lefs  volatile,  and  more  fufible.    And  herc  it  may  bc 

fcr- 


Digitized  by 


Google 


VoLATILÎTY    tf«â^  FiXEDNESS.  377 

ferviccable  to  obferve,  that  fublimations  are  applicable  to  makç  very  fine  Physics. 
comminutions  of  feveral  bodies.  That  thofe  which  are  elevated  arc  rc-  ^— -nr-^-» 
duced  to  a  great  finenefs  of  parts,  is  obvious  in  many  examples,  whencc 
it  has  bcen  ancîently  faid,  that  fublimations  are  the  chymift's  peftles  ;  fince 
thcy  really  refolve  the  elevated  bodies,  into  excecding  fine  flower,  and 
miich  finer  than  the  peftie  and  mortar  can  reduce  them.  But  what  I 
intend  is,  that  fometimes,  even  bodies  fo  fixed,  as  not  at  ail  to  afcend  in 
fublimation,  may  yet  be  reduced,  by  that  opération,  into  powders  extrême- 
ly  fine.  For  tho*  chymifts  complain  much  of  the  di/Hculty  of  making  a. 
good  calx  of  gold,  and  of  the  imperfeftion  of  the  few  ordinary  proceflcs, 
prefcTÎbed  to  make  it  ;  yet,  we  hâve  found,  upon  trial,  that  by  exaftly 
grînding  a  thick  amalgam  of  gold  and  mercury,  with  a  compétent  wcight 
of  finely  powdered  fulphur,  we  may,  upon  putting  the  mixture  to  fublime 
in  a  conveniently-lhaped  glafs,  by  degrees  of  fire,  obtain  a  cinnabar, 
which  will  leave  behind  ita  finer  calx  ofgold,  than  can  be  had  from  fome 
far  more  difficult  proceflcs. 

Toproceed  to  our  fourth  way.     Volatility  dépends  fo  much  upon  the  con-  ^^t  fonrth 
texture  of  the  corpufcles,  which  are  to  be  raifed  together,  that  even  very  ^^^  e/^ '"y"; 
ponderous  bodies  may  ferve  for  volatilizing  ingrédients,  if  they  be  difpofcd  //>J'^f ^^y/*" 
to  faften  themfelves  fufficiently  to  the  bodies  they  are  to  carry  up  along  dits. 
with  them.     For  quick-filver,  being  united  by  amalgamation  with  a  l'mall 
proportion  of  lead,    will,    by  a  moderate  fire,  and  in  clofe  veflels,  be 
made    to   carry  over  with  it  fome  of  the  lead  •,  as  we   hâve  found  by 
the  incrcafed  wcight  of  the  quick-filver,  that  pafled   into  the  receiyer  : 
which,  by  the  way,    may   make  us  cautious,    how  we  conclude  quick- 
filver  to  be  pure,  merely   from    its    having  been  diftilled.     Therc  re- 
mains but    one  body  more  heavy  than   thofe   we  hâve  mentioned,  and 
that  is  gold  -,    which  being  of  a  furprizing  fixicy,  I  do  not  wonder  that 
the  wary  naturalifi:s,  and  the  more  fevere  among  the  chymifts,  fhould 
think  it  incapable  of  being  volatilized.     Yet  if  we  conGder,  how  very 
minute  parts    gold    may  &  rationally  fuppofed   to    confift  of,    and  to 
be  divifible  into  ;    methinks   it   fliould  not  feem  împoflîble,  that  if  we 
couJd  Jight  on  volatile  faits,  of  figures  fit  to  ftick  faft   to  the  corpuf- 
cles of  the  gold,  they  would  carry  up  with  them  particles,  whofe  îbli- 
dity  can  fcarce  be  more  extraordinary  than  their  minutenefs  :  and  in  effeft, 
we  hâve*  made  more  than  one  menftruum,  with  which  fome  particles  of 
gold  may  be  carried  up.  '  But  when  I  employed  my  Menftruum  peracutumy 
(which  confifts  of  fpirit  of  nitre,  feveral  times  drawn  from  butter  of  anti- 
mony,)  I  was  able,  without  a  very  violent  fire,  and  in  a  few  hours,  to  ele- 
vatc  fo  much  crude  cold,  as,  in  the  neck  of  the  retort,  afForded  me  a  con- 
fiderable  quantity  of  fublimate  ;  which  I  hâve  had,  red  as  blood  :  and  that 
it  confifted  partly  of  gold,  manifeftly  appeared  by  this,  that  I  was  able, 
with  café,  to  reduce  that  métal  out  of  it. 

But  in  reckoningup  the  inftruments  of  volatilization,  we  muft  not  omit 

to  mention  the  air  -,  which  I  hâve  often  obfcrved  to  facilitate  the  elcva- 
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Phvsics.   tion  of  fome  bodies,  even   in  clofe  veffels.     And,    though  to  611  thcfe 
high,  be  judged,  by  many,    a  fliort  method,  becaufe  the  fteams  havc 
then  a  lefs  way  to  afcend  i  yet  fréquent  expérience  bas  informed  me, 
that,  at  leaft  in  fome  cafés,  théy  take  wrong  meafures,  and  that  a  la^ 
proportion  of  air,  purpofely  left  in  the  veffels,  may  more  than  make  a- 
mends  for  the  greater  fpace,  that  is  to  be  afcended  by  the  vapours  or  ex- 
halations of  the  matter  to  be  diftilled  or  fublimed.     And  if,  in  clofe  vef- 
fels, the  prefence  of  the  air  may  promote  the  afcent  of  bodies  ;  it  may  wcll 
be  expeéled,  that  the  élévation  of  feveral  of  them  may  be  fiirthered  hybc- 
ing  attempted  in  open  veffels,  to  which  the  air  hath  free  acccfs,    Aiid  if 
we  may  crédit  the  probable  relations  of  fome  chymifts,  the  air  much  con- 
tributes  to  the  volatilization  of  particular  bodies,  which  are  barely  expofed 
to  it.    But  the  account  on  which  the  air,  by  its  bare  prefence,  or  peculiar 
opérations  conduceth  to  the  volatilization  of  fome  bodies,  is  a  thing  very 
difficult  to  be  determined,  without  a  due  regard  to  gravity,  levity,  and  thé 
conftitution  of  the  corpufcles  that  compofe  the  air,  which  I  take  to  bc  vcry 
numerous,  andvarious. 

I  hâve  hitherto  generally  confidered  the  fmall  portions  of  matter,  to  be 
elevated  in  volatilization,  as  intire  corpufcles  ;  but  there  may  alfo  happea 
cafés,  wherein  a  kind  of  improper  volatilization  is  effefted,  by  maJdng 
ufe  of  fuch  additions,  as  break  off,  or  otherwife  divide  the  partidcs 
of  the  corpufcles  to  be  elevated  ;  and,  by  adhering  to,  and  fo  clogging 
one  of  the  particles,  to  which  it  proves  more  fit,  enable  the  other, 
which  is  now  brought  to  be  more  light,  or  difengaged,  to  afcend.  Thus, 
when  fal-armoniac  is  well  ground  with  Lapis  Calaminaris^  or  with  fome 
fixed  alkali,  and  committed  to  diftillation  ;  the  fea-falt,  which  entere^ 
the  compçfition  of  the  fal-armoniac,  being  detained  by  the  ftone,  or 
the  alkah,  there  is  a  divorce  made  between  the  common  fait,  and  the 
urinons,  and  fiilîginous  faits,  that  were  incorporated  with  it;  and  be- 
ing now  difengaged  from  it,  are  eafily  elevated.  And  I  hâve  obfervd, 
in  human  urine,  a  kind  of  native  fal-armoniac,  much  lefs  volatile 
than  that  fublimed  from  human  blood,  harts-horn,  ^c  :  and  therefore, 
fuppofmg  a  feparation  of  parts  may  be  made  by  an  alkali,  as  well  in 
this  fait,  as  in  the  common  faélitious  fal-armoniac,  I  put  to  frelh  urine 
a  convenient  proportion  of  the  fait  of  pot-a(hes  ;  and  diftilling  the 
liquor,  it  yielded  a  fpirit  more  volatile  tlun  the  phlegm  ;  and  of  a  very 
piercing  taft  :  which  way  of  obtaining  a  fpirit,  wimout  any  violence 
of  fire,  and  without  either  previoufly  abftrafting  the  phlegm,  or  wait- 
ing  for  the  fermentation  of  ftale  urine,  I  taught  fome  chymiib,  becaufe 
of  the  ufefulnefs  of  fpirit  of  urine,  which  being  obtained  by  this  inno- 
cent way,  might,  probablv,  be  employed,  with  much  \t(s  fufpicion  of 
corrofivenefs,  than  if  quick-lime  had  been  ufed  in  the  opération.  And 
in  making  fpirit  of  nitre,  by  mixing  falt-petre  with  oil  of  vitriol,  and 
diftilling  them  together  5  the  oil  fo  divides  or  breaks  the  corpufcles  ot 
the  nitre,  that  the  new-difpofed  particles  of  that  fait,  which  amount  w 
a  great  portion  of  the  whole,  will  be  made  eafily  to  afcend,  even  witn 
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a  modcrate  fand-heat,  and  fometimes  without  any  fire  at  ail,  in  the  form  Physics. 
of  a  /pirit  exceeding  fubtilc,  and  volatile.  d— v^— # 

The  laft  means  of  volatilizing  bodies,   is,   the  opération  of  the  fircy  Tèe //th  ivay 
or  fotnt  other  aéhial  heat.     But  of  this,  which  is  lo  obvious,    it  werc  ^frendering 
neediefi  to  difcourfe.     I  (hall  only  intimate,  that  there   may  be  bodies,^^^^'' '^^''' 
which,    în  fuch  degrees  of  fire,    as  arc  ufually  given    in    the   vulgar  ' 
chymical  opérations,    wiU  not    rife,    may  yet  be    forced  up  by    fuch 
violent  and  lafting  fires,  as  are  employed  by  the  melters  of  ores,  and 
foundcrs   of  guns,   and  fometimes  by  glafs-makers.     And  indeed,  tho* 
I  hcre  conûder  volatility  and  fixednefs    in  the  popular  fenfe  of   thofe 
terms  -,  yet  if  we  would  view  the  matter  more  ftriftly,  I  prefume,  we 
fhould  find,  that  they  are  but  relative  qualîties,  and  to  be  eflimated,  efpe- 
cially   the  former,  by  the  degree  of  fire,  to  which  the  body,  whereto 
we  a/cribe  one  or  other  of  thefe  qualities,  is  expofed  j   and  therefore 
it  is  much  more  difficult,  than   men  are  aware  of,  to  détermine  accu- 
ratcly,  when  a  body  ought  to  be  accounted  volatile,   and  when   not  ; 
fmce  there  is  ho  determinate  deeree  of  heat  agreed  on,  nor  indeed  cafy 
to  be  devifed,  for  a  ftandard,  whereby   to  meafure  volatility  and  fixed- 
nefs :  and  it   is  obvious  that  a  body,  which  remains  fixed  in  one  degree 
of  fire,  may  be  forced  up  by  another.     Befides,  a  body  may  pafs  for  ab- 
folutely  fixed,  among  the  generality  of  chymifts,  and  yet  be  unable  to  en- 
dure the  fires  of  founders  and  glafs-makers.  Having  notobferved,  that  chy- 
mifts had  ezamined  the  fixity  of  other  bodies  than  metalline  ones   by  the 
cupel,  I  put  dry  fait  of  tartar  upon  it  \  and  found,  that  in  no  long  time 
it  manifeftJy  wafted  in  fo  véhément  a  heat,   whilft  alfo  the  air  came 
fittly  at  it.     And  having  well  mixed  one  ounce  of  good  fait  of  tartar 
with  treble  its  weight  of  tobacco-pipe  clay,  we  kept  them  but  for  two 
or  three  hours  in  a  ftrong  fire  ;  yet  the  crucible  being  purpofely  left  un- 
covered,  we  found  the  fait  fo  wafted,  that  the  remaining  mixture  afforded 
us  not  near  a  quarter  of  an  ounce  of  fait.     And  indeed  I  fcarce  doubt, 
that  in  ftriânefs,  feveral  of  thofe  bodies,  which  pafs  for  abfolutely  fix- 
ed, are  but  comparatively  and  relatively  fo  ;  that  is,  in  regard  to  fuch 
degrees  of  fire,    as  they  are  ufually  expofed  to  in  the  diftillations,  fub- 
limations,  (âc.  of  chymifts.  And,  perhaps,  cven  the  fires  of  founders  and 
glafs-makers,  are  not  the  moft  intenfe,  that  might,  poflibly,  be  made  in  a 
Ihort  time,    provided  only  fmall  portions  of  matter  were  to  be  wrought 
on  by  them.     In  efièd,  I  know  very  few  bodies,  befides  gold,  that  will 
perfeverc  totally  fixed  in  the  moft  véhément  degrees  of  fire  wherewith 
I  hâve  made  experiments.    And  though  tin  is  in  our  chymical  réverbéra - 
tories  ufuallv  reduced  but  into  a  calx,  which  is  reputed  very  fixed  ;  yet  in 
thofe  intenfe  fires,  which  an  acquaintance  of  mine  ufes  in  his  tin-works, 
quantifies  of  tin  are  oftcn  carried  up  to  a  confiderable  height,  in  the  form . 
of  a  whitilh  powder,  which  being  in  large  mafies  forced  off^  from  the  pla- 
ces, whereto  it  had  feftened  it  felf,  yields,  by  a  flcilfiil  reduftion,  great 
quantities  of  good  malleabh^  métal,  that  feems  to  me  rather  more  fine  than 
ordinary  tin. 

Ccc2  SEC  T. 
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^altjicati^ns  Tr\Ixednefs  being  the  oppofite  quality  to  volatility,  what  we  havc  dif- 
bo&        ''V    courfed  of  the  former,    will    help  to  clear  up  the  nature  of  the 
latter. 

The  qualifications  moft  conducive  to  render  a  portion  of  matter  fixed, 

feem  to  be,    i.  The  groflhefs  or  bulk  of  its  component  parts.    2.   The 

ponderofity  or  folidity  of  them.     3.  And  laftly,  an  indifpofition  of  thcir 

corpufcles  for  avolation,   arifmg  from   the  texture  of  the  body.     And 

from  thefe  caufes  or  requifites  of  firmnefs,  may   be  dcduced  the  follow- 

ing  means  of  giving  or  adding  fixation  to  a  body,  which  was  bcforc  cither 

volatile  or  lefs  fixed  :  and  they  are  reduciblc  to  two  gênerai  heads  ;  dic 

aétion  of  the  fire,  as  the  parts  of  the  body  expofed  to  it,  are  thcreby  niadc 

to  operate  varioufly  on  one  another  ;  and  to  the  aflbciation  of  the  paiticks 

of  a  volatile  body,  with  thofe  of  fome  proper  additional  one.     But  thefe 

two  inftruments  of  fixation  being  gênerai,  I  fhallpropofe  four  or  fivc  more 

particular  ones. 

The  jirft  wj>      And  firft,  in  fome  cafés,    it  may  conduce  to  fixation,  that,  cither  by 

%xamTf  ^^  addition,  or  by  the  opération  of  the  fire,    the  parts  of  a  body  bc 

mean! offre,  brought  to  touch  each  other  in  lai^  portions  of  their  furfàces.     For, 

or  the  addi-  '  that  from  this  contaft,  there  muft  follow  fuch  a  mutual  cohefîon,  as  will 

twny  other  at  leaft  indifpofe  the  touching  corpufcles  to  fufiir  a  total  divulfion,  may 

appear  from   the  cohefion  of  flat  pièces  of  marble  and  glafs,  and  from 

fome  other  phenomena  belonging  to  the  hiftory  of  firmnefs  ;  whencc  wc 

may  properly  borrow  fome  inftances,  for  illuftration,  in  the  doârinc  of 

fixednefs  ;  fince,  ufually,  the  famé  things,  which  make  a  body  firm,  gîve 

it  a  degree  of  fixednefs,  in  keeping  it  from  being  dilfipated  by  the  ufuil 

degrecs  of  heat  and  agitation  of  the  air.     Befides  this,  *tis  not  impof- 

fible,  that  the  bare  opération  of  the-  fire  may,  in  fome  cafés,    procure 

a  cohefion   among  the  particles,  as  well  as  disjoin  them  in  others,  and 

thereby  make  them  more  volatile.     For,  as   in  fome  bodies,  the  aôion 

of  the  fire  may  nib  ofi^  the  little  hooks,  that  entangle  them,    and  make 

it  more  ealy  for  the  corpufcles  to  be  difcngaged,  and  fly  upwards  ;  in 

others  the  agit^ion  of  the  fire  may  grind  their  furfàces  fo  fmooth,  as  to 

admit  of  a   firm  contaft  and  cohefion.     Thus  in  grinding  glafles  for  te- 

lefcopes  and  microfcopes,  the  artificer,  by  long  rubbing  a  pièce  of  glafs 

againft  a  metalline   difh,  brings   the  two  bodies  to  touch  one  another, 

in  fo  many  parts  of  their  furfàces,  that  they  will  moft  firmly  adhère  to 

one  another.     And  if  two  grofler  corpufcles,   or  a  greater  number  of 

fmaller  be  thus  brought  to  ftick  together,  their  aggrcgate  will  provc  too 

heavy  to  fly  away.     And  to  fhew  that  the  fire  may  effèâ:  a  levigation  in  the 

furfàces  of  fome  corpufcles,  I  hâve  caiifcd  Miniumy  and  other  calces  to  be 

melted  in  a  véhément  fire,  whereby  that  which   was  beforc   a  dull  and 

incohérent  powder,  was  rcduccd  into  much  grofler  corpufcles  ;  multitudes 


matter. 
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of  AcÎT  grains  appearing  fmooth,  glîttering,  and  almoft  fpecular,  iike  Physics. 
tho/è  offinclithai^  ofgold:  and  tHe  maffes  which  thefe  grains  com-  ' 
pofed,  were  ulually  folid,  and  of  difficult  fiifion.  When  we  niake  glafs 
of  lead  fer  fe^  it  is  plain,  that  the  particles  of  the  lead  are  reduced  co  a 
grcat  fmoothnefs  ;  fînce  whcrefoever  you  break  the  glafs,  the  furfaces 
produced  will  not  be  jagged,  but  fmooth,  and  confiderably  fpecular.  It 
feems,  alfo,  poflible,  that  even  when  the  fire  doth  not  make  any  great  at- 
trition  of  the  particles  of  the  body  to  be  fixed,  it  may  yet  occafion  their 
fticking  together  ;  becaufe  it  may  at  length,  after  multitudes  of  révolu- 
tions, and  occurfions,  bring  thofe  of  their  furfaces  to  join,  which  by  rea- 
fon  of  their  breadth,  fmoothnefs,  or  congruity  of  figure,v  are  fit  for  mutu- 
al  cohefion  ;  and  when  once  they  come  to  ftick,  there  is  no  neceffity,  that 
the  ÙLinc  caufes,  which  were  able  to  make  them  pafs  by  one  another, 
when  their  conta<f^  was  only  in  an  inconfiderable  part  of  their  furfaces, 
ihould  hâve  the  famé  efFeâ;  now,  when  their  contaâ  is  full  ;  though  per- 
haps,  if  the  degree  of  fire  was  much  increafed,  a  more  véhément  agitation 
would  iùrmount  this  cohefion,  and  dillipate,  again,  thefe  clufters  of  coale- 
fcent  particles. 

Thefe  conjectures  will  appear  the  lefs  extravagant,  if  we  confider 
what  happens  in  quick-filver  made  precipitate  per  fe.  For  hère,  running 
mercury  is  expofed  to  a  moderatc  fire  for  a  confiderable  time,  whereby  the 
parts  of  the  mercury  are  varioufly  agitated,  and  many  of  them  made  to 
afcend  ;  till  convening  into  drops  on  the  fides  of  the  glafs,  their  weight 
carries  them  down  again  ;  but  at  length  after  many  mutual  occurfions,  and 
perhaps  attritions,  fome  of  the  parts  begin  to  ftick  together  in  the  form  of 
a  red  powder,  and  then  gradually,  more  and  more,  and  mercurial  particles 
arc  there  faftened  together,  till  at  length,  ail,  or  by  much  the  greater  part 
of  the  mercury  is  reduced  into  the  Iike  precipitate  j  which,  by  this  co- 
hefion of  parts,  being  grown  more  fixed,  will  not,  with  the  famé  de- 
gree of  heat,  be  made  to  rife  and  circulate,  as  the  mercury  would  be- 
forc  i  yet  I  hâve  found  by  trial,  that  with  a  greater  and  a  compétent  de- 
gree of  heat,  this  precipitate  per  fe  would,  without  the  help  of  any  vo- 
•  latilizing  ingrédient,  be  eafily  reduced  into  running  mercury  again.  Chy- 
mifts,  who  agrée  in  fuppofing  this  precipitate  made  without  any  addi- 
tion, will  fcarce  be  able  to  give  a  more  probable  account  ofthe  confîf- 
tence  obtained  by  the  mercury  ;  wherein,  fince  no  body  is  added  to  ir,  « 
there  appears  to  be  wrought  none  but  a  mechanical  change.  And  though 
I  hâve  fufpefted,  that  in  philofophical  ftri<Stncfs,  this  precipitate  may 
not  be  made  per  fe^  but  that  fome  pcnetrating  particles  of  the  fire,  efpe- 
cially  faline  ones,  may  hâve  afîbciated  themfelves  with  the  mercurial  cor- 
pufcles  5  yet,  even  upon  this  fijppofition,  it  may  be  faid,  that  thefe  parti- 
cles contribute  to  the  efièft,  but  by  facilitating  the  mutual  cohefion  of 
corpufcles,  that  would  not  otherwife  ftick  to  one  another.  And,  as 
for  the  generality  of  chymifts,  who  affert  the  tranfmutation  of  ail  mc- 
tals  into  gold,  by  the  philofopher*s  ftone,  diey  muft  grant  it  probable, 
that  a  new  aiid  fit  contexture  of  the  parts  of  a  volatile  body,  may  great- 
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Physics.   ly   contribute  to  render  it  hi^y  fixed.    For^  it  is  averr'd  by  HebmMf^ 
^^^v*"*^  who  pretended  not   to    the  elixir,    that  a  grain   of  a  powder,    which 
was  given  him,  tranfmuted  a  pound  of  running  mercury  ;  wherc  the  pro- 
portion of  the  elixir  to  the  mercury  was  fo  inconfiderable,  that  it  can- 
not  reafonably   be  fuppofed,   that  evcry  corpufcle  of  the  quick-filver» 
which  before  was  volatile,  became  extremely  fixed,  merely  by  its  coa- 
lition with  a  particle  of  the  powder  ;  fince,  to  make  one  grain  fuffice  for 
this  coalition,  the  parts  it  muft  be  divided  into,  will  be  icarce  concciva- 
bly  minute  ;  and  therefore  each  fingle  part  was  not  likely  to  be  fixed  it  fçlfi 
or  at  leaft  it  was  more  likely  to  be  carried  up  by  the  mercury,  than  to  kcep 
that  from  flying  away  :    whereas,  if  we  fuppofe  the  elixir  to  havc  made 
fuch  a  commotion   among  the  corpufcles  of  the  mercury,    as  to  bring 
them  to  ftick  to  one  another,  it  is  agreeable  to  the  mechanical   doârine 
of  fixednefs,    that  the  mercury  fhould  endure  the  lire  as  well  as  gold, 
on  accoxint  of  its  new  texture,  which,  fuppofîng  the  ftory  tnie,  app^u^ 
to  hâve  been  introduced,  by  the  new  colour,  fpccific  gravity,  indiflblubili- 
tyin  AquafoTÈis^  and  other  qualities,  wherein  gold  differs  from  mercury; 
but  efpecially  malleablenefs,  which  ufually  requires,  that  the  parts,  from 
the  union  whereof  it  refults,  be  either  hooked,  branched,  or  otherwife  a- 
dapted  and  fitted  to  make  them  take  faft  hold  of,  or  ftick  clofe  to  oœ 
another.     And  iince  in  the  whole  mafs  of  the  faâitious  gold,  ail,  except 
one  grain,  muft  be  materially  the  famé  body,  which,  before  theprojeâion, 
was  quick-filver  ;  we  fee,  how  great  a  proportion  of  volatile  matter  may, 
by  an  inconfiderable  quantity  of  addition,  acquire  fuch  a  new  difpofi- 
tion  of  its  parts,  as  to  become  moft  fixed.     However,  this  inftance  agrées 
much  better  with  the  mechanical  doébrine,  than  with  this  vulgar  opinion 
ofthe  chymifts,  that,  if  in  a  mixture,  the  volatile  part  much  exceeds  the 
fixed,  it  will  carry  up  this  with  it,  and  on  the  contrary.     But  though  the 
rule  holds  in  many  cafés,  where  there  is  no  peculiar  indifpofîtion  to  the 
eflFeft  that  is  aimed  at  ;  yet,  if  the  mechanical  afFeftions  of  the  bodies  be 
ill  fuited  to  fuch  a  purpofe,  our  philofophical  experiment  manifeftly  proves, 
that  the  rule  is  falfe  ;  fince  fo  great  a  multitude  of  grains  of  mercury,  in- 
ftead  of  carry  ing  up  with  them  one  grain  of  the  elixir,  are  detained  by  it  in 
the  flrongeft  fire. 
A  fécond 'way     fj^g  fécond  way  of  producing  fixednefs,  is  by  expelling,  breaking,  or 
^i^/J^'f^J'^otherwife  difabling  thofe  volatile  corpufcles,  which  are   too  indifpofed  to 
^volatile  par^  be  fixed  themfclves  ;    or  are  fitted  to  carry  up  with  them  fuch  partides 
ticUs,  aswouldnot,  without  their  help,  afcend.     That  the  expulfionof  fuch  parts 

is  a  proper  means  to  make  the  aggregate  of  thofe,  which  remain,  more  fixed, 
will  not  want  proof,  if  we  confider  the  inftance  of  it  in  foot  ;  where,  though 
many  aftive  parts  wscre,  by  the  violence  ofthe  fire,  and  the  current  ofthe 
air,  carried  up  together  by  the  more  volatile  parts  ;  yet  when  the  foot  is 
well  diftiird,  in  a  retort,  a  compétent  time  being  allow*d  for  the  extrication 
and  avolation  of  the  other  parts,  there  will,  at  the  bottom,  remain  a  fub- 
ftance,  which  will  not  now  fly  away,  as  before.  And  herc  let  me  obferve, 
that  the  recefs  of  the  fugitive  corpufcles   may  contribute  to  the  fixation 
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of  a  body,  not  barely  becaufe  thc  remaining  matter  is  frced  from  {0  ma-  Physics. 

ny  vokdlizing  parts,  but  becaufe  upon  their  abfcnce,  the  pores  or  inter-  ^■*\'^">^ 

vais,  they  leave  behind,  are  fiUed  up  wlth  more  folid  or  heavy  matter  ; 

and  the  body  becomes  more  homogeneous,  clofe  and  compaft.     And,  be- 

lidcs  the  expulfion  of  unfit  corpulcles,  which  may  be  otherwife  difabled 

from  hindering  the  fixation  of  the  mafs  they  belong  to  -,  it  feems  very  poffi- 

bJe,  that  in  fome  cafés  they  may,  by  the  aâion  of  the  fire,  be  fo  broken, 

as  with  their  fragments  to  fill  up  the  pores  or  intervais  of  the  body  they 

appertain'd  to  \  or  may  make  fuch  coalitions  with  the  particles  of  a  conve- 

nient  addition,  as  to  b^  no  impediment  to  the  fixity  of  the  whole  mafs, 

thou^  diey  remain  in  it. 

The  third  means  of  fixing  bodies,  is,  by  preferving  that  rcfl  among  ùat  A  thiri  nuay^ 
parts,  whoft  contrary  is  necefTary  to  their  volatilization.     And  this  may  be  hfi^^^ 
donc  by  pirventing  or  checkingthat  heat,  or  other  motion,  which  extemal  ^^^^ 
agents  ilrive  to  introduce  into  the  propofed  body.    But  this  tending  rather 
to  hinder  the  afhial  avolation  of  a  portion  of  matter,  or,  at  moft,  to  pro- 
cure a  temporary  abatement  of  its  volatility,  than  to  give  it  a  (table  fixity, 
I  fhall  not  any  long^  infift  on  it. 

Thc  fourth  way  of  producing  fixednefs  in  a  body,  is,  by  putting  to  it  Afourth^t^^ 
iiich  an  appropriated  addition,  whether  fixed  or  volatile,  that  the  corpuf-  h  comfHca' 
des  of  the  body  may  be  put  among  themfelves,  or  with  thofc  of  the  ad-r  ^^  the  parts. 
ded  ingrédient  into  a  complicated  ftate.  This  being  the  ufual  and  prin- 
cipal way  of  producing  fixity,  we  fhall  dwell  the  longer  upon  it,  and  give 
inftances  of  feveral  degrees  of  fixation.  And  firft  we  find,  that  a  fixed 
addition  may  eafîly  give  a  dq^e  of  fixity  to  a  very  volatile  body.  Thus 
foiritof  nitre,  which  will,  of  itfelf,  eafily  fly  away  in  the  air,  having  its 
faline  particles  aflbciated  with  thofe  of  fuced  nitre,  or  fait  of  tartar,  will, 
with  the  alkali,  compofe  a  fait  of  a  nitrous  nature,  capable  of  being 
melted  in  a  crucible,  without  lofs  of  its  fpirit.  And  I  Imve  found  that 
the  fpirit  of  nitre,  which  abounds  in  Aqua  fortisy  being  coagulated  with 
thc  filvcr,  they  corrode,  and  thc  cryftals  produced  by  their  coalition,  be- 
ing put  into  a  retort,  may  be  kcpt  for  fome  rime  in  fufion,  before  thc 
métal  will  let  go  the  nitrous  fpirit.  When  we  poured  oil  of  vitriol 
upon  the  calx  of  vitriol,  though  manjr  particles  were  driven  away  by  thc 
cxcited  heat  i  jet  the  faline  parts,  which  combined  with  the  fixed  ones  of 
thc  colcothar,  ftuck  Ï2&  to  them.  And  if  oil  of  vitriol  be,  in  a  due  pro- 
portion, dropp'd  upon  fait  of  tartar,  there  refults  a  Tartarum  Vitriolatum^ 
wherein  the  acid  and  alkaline  parts  cohere  fo  flrongly,  that  it  is  not 
an  ordinary  degrec  of  fire  that  can  disjoin  them  ;  whence  feveral  chy- 
mifls  hâve  thought  this  compound  fait  to  be  indeflruâible.  But  a  lefs 
heavy  liquor  than  the  oil  of  vitriol,  may,  by  an  alkali,  be  more  ftronglj 
detained,  than  that  oil  it  felfs  for  expérience  has  affured  me,  that  fpirit 
of  fait,  being  dropp'd,  to  fatiety,  upon  a  fixed  alkali,  there  will  be  madc 
fo  ftriâ  an  union,  that  a  ftrong  and  lafting  fire  cannot  fo  much  as  melt  thc 
mixture. 

But 
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Physics.  But  it  is  not  the  bare  mixture  of  volatile  particles  with  fixed  oncs, 
that  will  fuffice  to  elcvate  the  latter.  For  unlefs  the  figures  of  thc  lat- 
ter  bc  correfpondent,  and  fitted  to  faften  to  the  other,  the  volatile  parts 
will  fly  away  in  the  heat,  and  leave  the  reft  as  fixed  as  before.  Thus, 
when  fand  or  afties  are  wetted  with  water,  they  quickly  part  with  that 
water,  without  parting  with  any  degree  of  their  fixity.  On  the  other 
fide,  it  is  not  always  neceffary,  that  the  body,  which  is  fitted  to  dcftroy, 
or  greatly  abate  the  volatility  of  another,  Ihouid  be  it  fclf  fixed.  For,  if 
there  be  a  flcilful  coaptation  of  the  figures  of  the  particles  of  both  the 
bodies,  thefe  particles  may  take  fuch  hold  of  one  another,  as  to  compofe 
corpufcles,  which  will  neither,  by  reafon  of  theîr  ftriâ  union,  be  dividcd 
by  heat,  nor  by  reafon  of  their  refulting  groffnefs  bc  elevated  even  by  a 
ftrong  fire,  or  at  leaft  by  fuch  a  degree  of  heat,  as  would  hâve  fufficed 
to  raife  more  indifpofed  bodies,  than  either  of  thc  feparate  ingrédients. 
In  preparing  the  Bezoardicum  Minérale  ;  though  the  reétified  butter  or  oil 
of  antimony,  and  the  fpirit  of  nitre,  hère  put  together,  are  both  diftilled 
liquors,  yet  the  powder,  which  refults  from  their  union,  is  fo  far  fixed, 
that  after  'tis  edulcorated  with  water,  *tis  calcined  for  five  or  fix  hours  ; 
which  opération  it  could  not  bear,  unlefs  it  had  attained  to  a  confidera- 
ble  degree  of  fixation.  I  hère  fuppofe,  with  the  generality  x>f  chymifts, 
that  the  addition  of  a  due  quantity  of  fpirit  of  nitre  is  neceflary  to  be 
employed  in  making  the  Bezoardicum  Minérale.  But  if  it  be  a  truc  obfcr- 
vation,  which  is  attributed  to  Billicbius^  that  a  Bezoardicum  Minérale  may 
be  obtained  without  fpirit  of  nitre,  barely  by  a  flow  evaporation,  (made 
in  a  glafs  difh,)  of  the  more  fiigitive  parts  of  the  oil  of  antimony  ;  tht  in- 
ftance  will  not,  indeed,  be  proper  in  thîs  place  ;  but  it  belongs,  howcvcr, 
to  the  fécond  way  of  introducing  fixity.  Again,  if  you  take  ftrong  fpirit  of 
fait,  and  fatiate  it  with  the  volatile  fpirit  of  urine  ;  the  fuperfluous  moif- 
turc  being  abftraded,  you  will  obtain  a  compound  fait,  fcarce,  if  at  ail, 
diftinguifhable  from  fal-armoniac  ;  and  which  will  not,  as  the  faits  it  con- 
fifts  of,  before  their  coalition,  eafîly  fly  up  into  the  air,  but  require  a  con- 
fiderable  degree  of  fire  to  fublime  it. 

I  lately  mefttioned,  that  the  volatility  of  the  fpirit  of  nitre  may  be  much 
abated  by  coagulating  it  into  cryftals,  with  particles  of  corroded  filver  ;  I 
fhall  now  add,  that  fuch  nitrous  fpirits  may  be  made  much  more  fixed  by 
the  addition  of  the  fpirit  of  fait,  which,  if  it  be  good,  will,  of  it  fclf, 
fume  in  the  air.  For  having  diflblved  a  convenient  quantity  of  cryftals  of 
filvcr,  in  diftilled  water,  and  precipitated  them,  not  with  a  folution  of  fait, 
but  the  fpirit  offalt,  thc  phlegm  being  abftrafted,  and  fome  few  of  the 
loofer  faline  particles  j  though  the  remaining  mafs  wasurged  with  a  violent 
fire,  which  kept  the  retort  red-hot  for  a  confiderable  time  ;  yet  the  nitrous 
and  faline  fpirits  were  not  at  ail  drivenaway  from  the  filver,  but  continued 
in  fufion  with  it  -,  and  when  the  mafs  was  taken  out,  thefe  fpirits  fo  abound- 
ed  in  it,  that  it  had  no  appearance  of  a  métal,  but  iooked  rather  likc  a 
thick  pièce  of  horn. 

The 
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The  ncxt  înitance    is  afforded  us  by  that  kînd  of  tiirbith,  which  may  PhVsics- 
bc  made  by  oil  of  vitriol  inftead  of  the  Aquafortis  employ'd  in  the  corn-  ^^VxJ/ 
mon  Turpeihum  minérale.     For  tho*  oil  of  vitriol  be  a  diftilled  liquor, 
and  mercury  a  volatile  bodv  -,  yet  when  wc  abftraftcd  four  or  five  parts 
ofoil  of  vitriol  from  one  or  quick-fil ver,   and  then  walhed  oiF  as   much 
as  we  could   of  the  faline  particles  ofthe  oil  of  vitriol,    thofe  which 
remaincd,  adhering  to  the  mercury,  rendered  ît  far  more  fixed,  than  ei- 
ther  pf  the  Uquors  had  been  ;   and  enabled   it,   even  in  a  crucible,   to  en- 
dure a  furprizing  dcgree  of  fire,   beforc  it  could  be  driven  away.     The 
Uke  torbith  may  be  made  wich  the  oil  of  fulphur  per  campanam.     But  thls 
is  nothîng,  to  what  Helmont  tells  us  of  the  opération  of  his  alkaheft  ; 
where  he  affirms,  that  this   mcnftruum  which  is   volatile,  being  abftrac- 
ted  from  ninning  mercury,   not  only  coagulated  it,   but  left  it  fo  iixed,  as 
to  endure  fires  excited  by  the  utmoft  force  of  bellows.    If  this  be  certain, 
it  will  not  be  a  flender  proof,  that  fixity  may  be  mechanically  produced  ; 
for  if  thcre  rcmain  fome  particles  of  the  menftruum  with  thofe  of  the 
métal,  ît  will  not  be  denied,   that  two  volatile  fubftances  may  perfeftly 
fix  one  another.      And  even  this  will  appear   lefs    improbable  from 
fome  farther    inftances.      Having  put  a   mixture,    made  of  a  certain 
proportion  of  two  dry  volatile  bodies,  {viz.  fal-armoniàc,  and  very  fine 
powder  of  iulphur,)  to  half  its  weight  of  common  running  mercury,   and 
elevated  this  mixture  three  or  four  rimes  from  it,   the  mercury,  which 
lay  at  the  bottom,  in  the  form  of  a  pondérons,  purplifh  powder,   was, 
by  tlûs  opération,  fo  fixed,  that  it; long  endured  a  ftrong  fire,   which,  at 
length  melted  the  glafs,  and  kepc  it  fo,  without  forcing  up  the  mercury  j 
which,  by  the  way,  as  we  found  upon  fome  trials,  feemed  to  hâve  its 
falivating,   and  emetic  powers    greatly   infringed,    and  fometimes  quite 
fupprcffed.  In  the  remaining  inftances,  I  (hall  employ  only  one  menftruum, 
oil  of  vitriol,  and  Ihcw  the  cfBcacy  of  it,  in  fixing  fome  parts  of  volatile    . 
bodies,  with  fome  parts  of  itfelf -,  by  which  examples  it  will  appear,  that 
a  volatile  body  may  not  only  leflen  the  volatility  of  another  body  •,  but 
that  two  fubftances,  which  apart  werc  volatile,  may  compofe  a  third» 
which  will   be  lefs  volatile,  and  even  confiderably  fixed.    We  mixed, 
by  durées,   about  equal  parts  of  oil   of  vitriol,  and  oil  of  turpentine; 
and  though  each  of  them  fingle,   elpecially   the  latter,   will  afcend  with 
a  moderatefire,  in  a  fand-furnace  ;  yet  after  a  diftillation,  we  had  a  confi- 
derabie  quantity,  fometimes  a  fifth  or  fixth  part  of  a   coai-black  Caput 
fHorluttmy  able  to  endure  the  fire.     And  to  give  a  higher  proof  pf  the 
difpofition,  which  oil  of  vitriol  hath,  to  let  fome  of  its  parts  grow  fixed, 
by  combination  with  thofe  of  an  exceeding  volatile  liquor,  I   mixed  it 
with  an  equal  or  double  weight  of  highly  reAified  ipirit  of  wine,   and 
found,  that  the  fluid  parts  of  the  mixture  being  totally  abftrafted,  there 
would  remain  a  conuderable  (joantity  of  black  fubftance,  fixed  to  ad- 
miradon.    And  becaufe  camphire  is  efteemed  the  moft  fi^kive  of  con- 
fident bodies,  fince  being  but  laid   in  the  free  air,   without  any  help 
of  die  fire,  it  wiÛ  wholly  vanifh  i  I  tried  what  oil  of  vitriol,  abfi:aâed 
Vol.  L  D  d  d  fi-om 
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Physïcs.  from    camphire  would  do,   and  found  at  the  bottom  of  thc  retort   a 

^•^^V^  greatcr  quantîty,  than  one  would  cxpeft,  of  a  fubftance,  black  as  pitch^ 

and  wanting  almoft  as  much  of  thc  volatUity,  as  of  thc  colourof  camphire  5 

thou^  it  appcared  not,  that  any  of  thc  gum  had  fublimcd  into  thc  neck 

of  thc  retort. 

From  ail  thefe  inftances  it  manifcftly  foUows,  diat,  in  mairf  cafcs, 
thcrc  néeds  nothing  to  make  aflbciatcd  partidcs,  whcthcr  vokcîle  or 
not,  bccome  fixcd  ;  but  cither  to  intcrwcavc  or  intangk  them  among 
thcmfelves,  or  bring  them  to  touch  onc  another  in  large  portions  oftbcir 
fuifaces,  or  by  both  thefe  ways  tQgethcr,  or  by  fomc  othcrs,  to  procure 
a  firm  cohefion  of  fo  many  partides,  that  thc  rcfulting  corpufcles  ûtaJl 
prove  too  big  or  heavy  to  bc  drivcn  up  into  thc  air,  by  that  dcgrec  of 
firc,  wherein  they  are  faid  to  be  fixcd  •. 


*  Sir  Ifiuu  NewioM,  whoiê  words  we  can  ne- 
ver  afe  too  much,  inflruéU  as,  alfo,  in  the  nature 
of  fixednefs  and  volatility.    •*  The  partides  of 
**flaid8>  (ikys  thatgreatphilofopher,)  whichdo 
**  not  coheretoo  itrongly,and  are  of  Aich  a  fmall- 
**  nefsy  as  renders  them  moft  fuiceptible  of  thofe 
**  agitations,  which  keep  liquors  m  a  fluor»  are 
**  moft«aii]y  feparatedandrarified  intovapoor; 
*'  and  in  the  bmguage  of  thechymifts  th^  are 
*'  volatile,. rarifying  with  an  eafy  heat,  ana  oon- 
^  denfingvvith  cola   But  thofe  which  are  gpf- 
^'  &r,  andfolefs  fufceptibleof  agitation,  orco- 
"  hère  by  ftronger  attnôionst  are  not  feparated 
*'  without  a  ftronger  heat,  or  perhaptnot  withoat 
*'  fermentation.    And  thefe  laftare  thebodies 
«'  which  chymiUscall  fixed  ;  andbeiDgrarifiedby 
**  fermentation»  become  truepermanent  air  :thole 
**  partides  receding  from  one  another,  with  the 
'^greateft  foite;    aod  being  moft  diflicaltly 
<•  brottght  toeether,  which  opon  contadcohere 
**  moft  ftrongly.    And  becaaiê  the  partides  of 
"  permanent  air  aregrolTer,  and  arife  from  den- 
**  Ter  fubftances  than  thofe  of  vapoors  ;  thenoe  it 
'«  is  that  true  air  is  more  pondérons  than  vapour  i 
**  and  thata  moift  atmofphere  is  lighter  than  adry 
*•  one,  qoantity  forqoantity.**'^ru;/»«.  Oftic,  p. 
371,372.  Hence  eafily  ariféi  a  rational  accoum 
of  thoie  two  chymical  opérations»  diftilktionand 
fablimation,which  Sir  Ifaac'SewHn  thos  deliven . 
**  When  oil  of  vitriol  is  misred  with  a  little  wa- 
*'  ter,  or  isrun /rr  delipànm^  and,  indiftilladon, 
**  the  water  aicend*  difficuldy»  and  brings  over 
**  with  it  fome  part  of  the  oil  of  vitriol,  in  the 
«'  fi>rm  of  fpirit  of  vitriol;  and  this  fpirit  bdng 
••  ponred  aponiron,  copper,  or  fait  of  cartar,  a- 
«<  nites  with  the  body,  and  lets  eo  the  water  ; 
«<  doth  not  this  ihew  that  the  aad  fpirit  is  at- 
**  tra6led  by  the  water»  and  more  attraâed  by 
<*  the  fixed  body  than  by  the  water»  and  there- 
^  fore  letB  go  the  water  10  doiè  with  the  fixed 
*'body?  And isitnol fin  the iàmeitafon that 


the  water  and  acid  fpirio»  whidi  are  mixed 
toeether  in  vinenr  »  Afuafirtis^  and  fpînt  of 

«'  (ait,  cohere  and  rî&  together  in  diftilndoa; 
bat  if  the  menftruam  be  poared  opon  (ait  oJF 
tartar»  or  on  lead,  or  iron»   or  any  fixM  bo- 

<*  àj  which  it  can  difibive»  the  add  by  a 
(Uonger  attraâion  adhères  to  the  bodj  aad 
Icts  go  the  water  ?  And  is  it  not  aUb  mm  a 
mutual  attraâion»  that  the  fptritsof  (botaad 


f  <  lêa-(âlt  omte  and  compofi»  the  namdes  of  ^- 

<<  armoniac»  whîch  are  lefs  volatUe  chaa  befioRr 
becaufe  ^(Snr  and  freer  firom  water;  aad  that 

<*  the  partides  of  fal-armoniac»  in  fiihlimarion, 
carry  up  the  partides  ofanfinoay» which  wîll 
Bot  falMime  alone»  aad  that che paitîdcs  of 

<'  mercury  uniting  with  the  partides  of  addfp 
of  ijut»  compole  mercory  fublimatcand  witk 


rite  _ 

«the  partides  ôf  folphnr'oomijofis  annabar; 
**  and  that  the  partides  of  fpînt  of  wîae  aad 
*<  fpirit  ofttriae»wdlreâified»  aiite»and  Icttiag 
<  <  |0  the  water  that  diilblvM  them,cniiipo(e  a  coa- 
"  nftent  body  f  and  that  in  fubliming  cinnabar 
'  *  irom  (ait  of  tartar,  or  fit>m  qaick-lime,  the  fol- 

Îthnr,  by  aftrong  attraâiûn  of  the  (altor  lime» 
ets  go  the  mercory»  and  fiays  with  the  fixcd 
<*  bodyi  and  that  when  mercury  fublinate  is  fob- 
<*  limed  from  antiuKmy,  or  from  regulus  of 
'  <  antimony»  the  fpirit  of  (kit  leu  go  the  merca- 
<<  ry»  and  anîtes  with  the  aatimonial  moal» 
which  attraâs  it  more  ftroi^y  »  and  fiayi  with 
'*  it till  the  heat  be  great  enoagh  to makediaa 
««  both  afcend  together»  andthea  carnes  up  die 
«*  métal  with  icia  the  lormof  a  veryfitfibleikk, 
•<  callcd  botter  of  antiaioBy»  thoo^  the  fpirit 
«  of  fait  alone  be  ahaoft  as  volatile  as  water» 
*'  and  the  antimony  alone  as  fix*d  as  lead  N  -  - 
'<  When  arfenic  with  foap  gives  a  Htpibu^  «ad 
^  with  mercory  foUiause»  a  volatilefnfibfe  (shi 
"  like  botter  of  antiaioiiy»  doth  aot  thisfix* 
'*  that  arfimic»  which  is  a  fubftaaoe  toially  vo- 
<«  laûle»  is  compoonded  of  fix*d  and  volatile 
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<«  don»  ib  thac  ÀevoUdlewiUBOtaTcend  with- 
'«  ooc  cunTiag  op  the  fized  ?  And  fo  when  an 
**  cqual  imgat  of  (pirk  of  wine^  and  oil  of 
<<  Titriol  are  digefted  cogether»  and  in  diftil- 
««  latkm  yîdd  two  fragnmt  aad  volaiile  fpirits, 
**  wlûch  will  noc  mix  with  one  anocher»  and 
**  a  fixed  black  eartli  itmaiA^  behind  4  dot)» 
*•  noc  thb  ihcmr  that  the  oil  of  vitriol  il  coiA* 
««pos*dof  fixMandvolatîltpartstitwIxtnIed 
'' bf  attra£doB,  ib  as  to  âfoend  togttfier  in  the 
««  form  of  aTolatîle  aadflnîd  (âlt>  till  the  feint 
*<  of  wiiie  attraâs  and  imratet  the  Touttile 
*«  pans  fiom  tbe  fiied  ?  And  theielbre»  ânce 
'<  oil  of  î^'^Mi  fir  tâmfoMmm  is  ofthefiune 
'<  natnic  ^^  ^  of  vîtnol»  may  it  net  be  in- 
"  ibTcd#  duicralphiir  is  aUb  a  mixture  of  vo- 
^«ladleaadfxad  parts,  ib  ftfoa^cohtfii^by 
as  fo  afeend  t»geuier  i]ifoUiina< 


3^7 


\  BydiflblTineflower  of  fnlphnr,  la  oil 
'*  of  torpeadney  «Jdiftilling  the  tblotion»  *tis 
**  fboad*  that  fi^hor  îs  compofed  of aa  iaflam- 
"  mablethick  oit  or  fiubitanient  an  add  fidt»  a 
«*  Teryfixedeartbtaadalittlemetal.  Thethree'  ^   ^ 

«<  £rft  waafonid  aûC  flanch  oatqadtooaeaBo*  I  ••  aUe  to  exaaûae  their  conipolition» 
'»4er#  the  ibnrth  iaaa  aloMift  iafioafidanbk| Oyisc.  p.  }56— 36o« 


auanticy.   The  acid  fait  diflblved  in  wa^er,  is  PhySICS. 
the  iàme  with  oilof  falphar  ^  ^aw/ieagar;  and  à^^v^^ 
abounding  mach  in  the  bowels  of  the  earth,  ^^  ^  ^"^ 
and  particakrly  In  inarcidîtes,  unîtes  itfelf  to 
«*  the  other  ingrédient  of  the  marcafite^  which 
•*  are  bitumen,  iron  and  earth  ;  and  with  them 
"  compounds  alunit  vitriol»  and  fulphar  ;  with 
•«iheeaiih  alêne  itionoO^ds-AluA;  with  the 
<'  métal  Idone»  or  Ae«ll  and  ^arth  logether^  ic 
*<  çompoaadè  vitriol  ;  ând  wkhthèbimmenand 
*'  earth»   it  oompoonds  folphnr.    Whence  it 
<<  cornes  to  pais»  that  maroifites  aboond  with 
"  theie  three  minerais.    And  it  is  finom  the 
**  motnàlattnâionof  the  ingrédients,  that  the/ 
**  fticktogether  for  oompoonSing theie  niineralst 
«•  and  that  the  bitamen  carries  uç  the  other  ia- 
*•  gsedieau  of  the  fulphar»  which  withoot  it 
<«  would  not  fnblime  ?    And  the  ikmeqoeftioa 
<«  may  be  put  concerning  ail»  or  almoil  aU  the 
•<  grow  booies  in  nature.     For  ail  the  parts  of 
**  vegetabks  aad  aaimals  are  compoicd  of  fob- 
<•  ftsiaces  vohuile  and  fixed«  fluid  aad  iblid»  as 
<«  appean  by  their  aaalyfis  :  aadfoareiâltsand 
«<  minerals»as  fiv as  chymifts  hâve  hithcrto  beoi 

Nrwm* 


*\ 


\ 


Dddi 


EXPE- 


Digitized  by 


Google 


388 

Fhysics. 


EXPERIMENTS 

Relating  to  the 

Superficîal  Figures  of  Fluîds. 


yariêvt  ixu'  v^Erhaps  not  the  thoufandth  part  of  thc  univerfe,  yet  known  to  oj,  is 

ÏÏ!r7  W //^   r^  formed  into  folid  bodies  5  and  confcqucntly  ail  thc  reft  h  madcup  of 

l^rati  tbe     JL       cclcftial  fluids,and  the  atmofphcrcs  of  folids  ;  and  thcfc  fluîds  may, 

Remmena  e/^poffibly,  havc  diftinft  furfaces  :  whence,.  to  obferve  and  confîder  thc  effeâs  of 

cj«/^«(?w       jj^g  agreemcnt  and  difagrecmcnt  which  fuch  fluids,  as  fall  undcr  fcnfiblc 

■^^^^  *  obfervation,  hâve,   when  contiguous  to  onc  another,   or  to  thc  (uriâces  of 

folids,  may  chance  to  illuftrate  the  formation  of  tholè  'great  maflb  of 

matter,   of  which  the  divine  architeft  has  formed  the  parts  of  the  uni- 

verfe.      I  fliall  hcre  therefore   nakedly  propofc  the  expcrimcnts  I  havc 

made,  with  relation  to  this  mattcr  ;  leaving  it  to  others  to  reafon  upoit 

them. 

1.  Having  poured  a  menftnium  made  of  fixed  nitrc,  diflblvcd  by  the 
moifture  of  a  ccllar,  into  a  glafs  pipe,  fealed  at  onc  end,  and  not  a  quar* 
ter  of  an  inch  in  diameter  ;  that  thc  concave  furfiice  of  thc  fluid  might 
be  thc  more  confpicuous  5  we  gently  poured  on  it  fbme  highly  reftified 
fpirit  of  winc,  which  wc  knew  tirould  not  mix  with,  but  fwim  abovc 
it  i  and  prefently  found  the  figure  of  the  furface  of  thc  lowcr  liquor 
changed,  and  the  cavity  quite  deftroyM  \  the  furface,  which  fcemcd, 
as  it  were,  common  to  the  two  contiguous  liquors,  appearing  flat  or 
horizontal.  And  fuch  a  Icvel  fuperficies  we  had,  by  putting  thefe  two 
liquors  together  in  a  much  wider  glafs, 

2 .  By  employing  oil  of  turpentine^  inftead  of  thc  fpirit  of  winc,  thc 
liquor  aJmoft  lofl  its  concavity. 

3..  But-  common  water,  being  put  into  the  rpipe,  rctained  îcs  concaTe 
furface  though  wc  added  to  it  fome  oil  ôf  turpentinc,  and  Jefr  it  long  to 
refl  upon  the  water. 

4.  Some  pure  oil  of  gum  guaiacum,  being  poured  into  a  flender 
pipe,  wc  found  thc  upper  fuperficies  of  it  concave  i   like   that  whicli 
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water  in^ould  hâve  had  in  the  famé  tube.    But  putting  a  lîttle  water  upon  pBVSicst.' 
ùàs  oil,    it  prefently  changed  the  figure  of  its  furface,   which  then  bccame  ^<y^>r\J 
vifibly  convcx. 

5.  Havîngput  fomeoil  of  tartar  into  the  pipe,  and  added  fome  drops 
of  the  cil  of  guaiacum  to  it;  this  liauor  did  not  manifeftlv  alter  the  con- 
cave figure  of  the  Ibriàce  of  the  alkaline  liquor,  as  the  oil  of  turpentine 
had  done.  And  having  warily  pourèd  a  little  water  upon  the  oil  of  guai-, 
acom,  the  upper  fuperficies  of  it  changed  prefently  from  concave  to  con- 
vcx,  fo  that  this  oil,  in  the  midft  of  the  other  two  liquors,  appeared  likc 
a  little  red  cylinder  -,  which,  inftead  of  having  circular  bafes,  was  protu- 
bexant  at  boih  ends  ;  but  moft  at  that  which  touched  the  oil  of  tartàr. 

6.  Somecâfential  oil  of  doves  beingput  into  a  new  flender  pipe,  and  ob- 
fèrvif^  k  to  be  foniewhat  concave  at  the  top,  where  it  was  contîguoiis 
CD  the  air,  we  added  a  little  common  water  to  it,  and  found  the  furface 
of  the  oil  alfo  to  be  tumid.  And  in  regard  this  liquor,  as  well  as  the 
forementioned  oil  of  guaiacum,  tho'  it  were  fo  heavy  as  to  fink  in  the 
water,  would  not  do  fo  in  deliquated  fait  of  tartar,  we  dîd,  into  another. 
flender  p^e,  put  firft  fome  of  this  lafl:  naihed  liquor,  then  fomé  of  the 
aromatic  oil  ;  and  laftly,  a  little  common  water  ;  and  found  that  the 
lîttle  cylinder  of  oil,  appeared  corivex  at  both  ends  ;  but  more  fo  at  the 
upper,  where  it  was  contiguous  to  the  water. 

7.  Into  a  little  flender  glafs,  that  was  much  longer,  but  of  like  bore 
with  the  former,  we  put  a  fmall  qoantity  of  quick-ulver,  and  having  ta- 
ken  notice^  how  the  upper  fuperficies  fwelled  in  the  middle,  aboyé  the 
Jcvel  of  the  parts,  where  it  touched  the  glafs,  we  poured  fome  water 
upon  it,  and  found  a  manifeft  and  confiderable  deprefîion  of  the  fiir-* 
face,  tho'  the  protubérance  were  not  quîte  dcprefled. 

8.  This  experiment  having  been  fi^equendy  repeated,  fometimes  ït 
feemedy  that  when  the  aqueous  cylinder  was  much  longer,  the  depreflîon 
of  the  mercurial  furface  was  fomewhàt  greater.  But  this  did  not  con- 
îkxBAy  happen.  We  ôften  obiferved,  that,  tho*  a  very  little  water  fuffi- 
ccd,  by  itscontaâ,  manifeftly  to-  abate  the  protubérance  of  the  quick- 
filver  ;  yet  it  had  not  the  famé  effeA  on  that  pondérons  fluid,  as 
when,  beûig  encreafèd  almoft  as  high  as  the  length  of  the  pipe  would 
permit,  a  greater  we^ht  of  it  was  incumbent  on  the  mercury  :  ror  then  I 

'  niani£Àly  perœlved,  that  the  furïace  of  the  quîck-filver,  being  deprefled 
aJmoft  to  a  levd,  in-thôfe  parts  of  it  which  were  near  the  infide  of  the 
glafs,  there  was,  aboèt  the  middle  of  the  furfâce,  an  élévation  of  the 
mercury,  that  appeared  to  be  rather  more  than  an  hemifphere,  ànd 
rofe  to  the  height  of  îcs  fuU  femi-diameter  above  the  reft  of  the  mer- 
curial fiirface  ;  and  in  that  ftate  it  continued  as  long  as  I  thought  fit 
to  let  it.  And  kft  this  trial  fhould  impofe  upon  me,  I  caufed  it  to  be 
more  than  once  repeated.  I  afterlvards  caufed  the  incumbent  water  to 
be  fucked  up  by  degrees,  and  found  that  when  the  incumbent  water  ber 
gan  to  be  too  much  fhortened,  the  little  fegment  of  the  fphcre,  begàn  to  be 
fomewfaat  flattened,  and  fubfided  more  and  more,  as  the  water  was  ta- 
kcn  ijff.  9.  Having 
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Physics.  g  Having  conveyed  two  flender  pipes  into  a  pt^eumatiçal  recdrer,  onc 
yy^y^^'^  of  them  fumiflied  with  common  water,  and  thc  oîhcr  with  qutck-filver»  wc 
caufed  the  common  air  to  be  well  exhaufted,  without  ôbfenring  any  lenfi- 
ble  change  in  the  concave  figure  of  the  water  :  but  as  for  thc  quick*filver, 
I  Icnew  not  what  to  conclude  about  it.  For  having  rçpeated  the  trial  twioe 
or  thrice^  it  fometimes  feemed  manifeftly  to  be  more  protubérant  apon 
the  exhauftation  of  the  receiver,  than  when  it  was  put  in  i  eTpécially  whea 
its  figure  was  attentively  viewed,  and  thc  externa)  air  fuffei^  to  n^-enter 
with  ail  convenient  celerity.  But  that  which  yet  kept  me  doubcfiil 
was,  that  I  obferved  upon  taking  ofi^  the  aii^s  prcfliire  firom  ^e 
quick-filver,  there  difclofed  thcmfelvcs  fomcjittlc  bubble$>  ^hîch^  Ifear* 
edy  we  had  not  bcen  able  to.  free  it  altogcther  from»  and  wkich  mig^t 
be  fiifpeâed  to  hâve  fome  intereijt  in.  the  phenomcnon.  Wie  alTo  con- 
veyed  into  our  receiver  a  clear  chymical  oil,  heavier  ttem  water,  and 
whilft  it  was  contiguous  to  that  fluid»  it  had  a  convex  lurface  ;  alib  having 
placed  thc  pipe  fiirnifhed  with  both  liquors  in  the  pncumatical  rcccivcr,  wc 
pumped  out  the  air,  without  finding  diat  the  oil.  fenfibly  altereditsprocn- 
berant  furface,  as  neithér  did  the  water  lofe  thc  concave  figure  of  ici  up^ 
per  fupcrficies. 

lo.  Itook  fixeiixiitre,  (or  fait  of  tartar)  rcfolyèd,  ter  dilif^iuMj  înioa 
tranfparent  liquor,  and  having  half  fiUcd  a  clear  via!  with  it»  I  paured 
on  it  a  convenient  quantity  of  vinous  fpirit  exaâly  reélified,  that  no 
phlegm  might  occafion  an  union  bctwixt  thc  two  liquors,  which  oug^Ci  as 
ours  did,  to  retain  diftinâ  furfaces,  and  (bon  regain  them,  tho*  the  glais 
were  well  ihaken.  Then  having  found  by  trial  that  common  oil  ottur* 
pentine,  if  cmploy'd  in  a  compétent  quantity,  wili  not  totally  diflolve  ra 
fpirit  of  winc,  and  having  alfo  obferved,  that  if  thÎB  foirit  of  wine  be  ex- 
quifîtely  reâify'd,  oil  will  fink  in  it  ^  I  warily  Ict  fall  fome  drops  of  the 
oiI  into  thc  fpirit,  and  they  fell  towards  thc  bcMtom  of  the  gla&,  tilltheir 
defcent  was  ftopped  by  thc  horizontal  furfacc  of  thc  alkalizate  liquor.  And 
becaufe  my  deugn  was  chiefly  to  obferve  the.fi^rficial  figure  of  a  ftiid, 
cncompalTed  by  other  fluids  without  touchii^  any  folid  ;  I  jhall  hère  take 
notice  of  thc  chief  phenomena,  which  were  produced  of  thatkind. 

Firft  theii,  if  the  oil  drops  were  but  fmall,  they  feemed  to  the  eye,  ex- 
aâly fpherical.  For  thc  oU  differing  but  very  littlc  in  fpecific  çravity 
from  thc  fpirit  of  winc,  the  drops  did  but  juft  touçh  the  fumce  of  me  fiib- 
jaccnt  alkali  ;  and  thc  famé  drops  beins  îo  fmall,:  their  own  we^it  wis 
not  ereat  enough  vifibly  to  dcpre£s  them,  and  hinder  that  roundnds, 
which  the  prcflurc  of  thc  ambient  fpirit,  or  their  own  vifcofity,  endca- 
voured  to  give  thcm«  Sccondly,  If  an  aggrcgate  of  drops  wercconfidera* 
bly  bigger  than  the  former,  it  woùld  manifeftly  rcft  upon  the  alkalizate 
liquor,  as  upon  a  plain,  and  appear  fomewhat  elliptical  \  the  wci^t  of  the 
upper  parts  dcprefllng  the  drops,  and  making  the  horizontal  diameter 
fomewhat  longer  than  thc  tranfverfc.  Thirdly,  If  a  yci  grcatcr  prc^xir* 
tion  of  oil  were  Ict  fall  upon  thc  heavy  liquor,  it  womd  for  a  pretty 
while,  appear  in  the  form  ot  an  impericâ  hemifphere,  or  fome  other  huge 
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Ceâion  of  a  fphere  ;  the  lowcr  part  being  eut  ofFby  the  horizontal  furiâçe  Physics. 
\        of  the  diflblvcd  fait.    But,  fourthly,  if  the  quantîty  of  oil  were  not  too  k^VN^ 
1        great,  it  wa»  pretty  to  obferve,  that  tho*  at  firft  putting  in,  ît  did,  per- 
&       Jiaps,  fpread  iàelf  over  the  fubjacent  liquor,  and  lie  as  it  were  flat  upon 
it  ;  yet  it  would  gradually,  by  the  aôion  of  the  furrounding  fluid,  con- 
r       curring  with  its  own  tenacity,   be  raifèd  above  the  furface  of  the  llquid 
:.       nitrc,  and  be  reduced  to  the  figure,  either  of  an  hemifphere,  or  of  a  greater 
fêgment  of  a  globe,  or  of  an  imperfeâ  ellipUs,  according  to  the  bulk  or 
%       weiglht  of  the  oil.     Fifthly,  tho*  thefe  globules  of  oil,  often  readily  mix- 
.       ed,  when  they  touched  onc  another  ;  yet  feveral  times  we  were  able  to 
«^       make  them  touch  without  uniting,  whence  we  hâve  caufed  thcm  fo  to  bear 
*        againft  one  another's  furfaces,  as  manifefUy  to  prefs  them  inwards  ;  tho* 
f        beii^  parted,  they  would  prefently  refume  their  former  figure.    But  in 
l^       café  any  of  thefe  oily  portions  came,  by  a  more  preffing  contaft,  to  be 
/^       xmited^   they  would  thcn  alter  the  figures  they  had  whfle  feparate,  and 
^       uke  another  fuitable  to  the  bulk  of  the  aggregate.     Sixthly,  if,  when  a 
large  portion  of  oil  refted  upon    the  faline  liquors,  the  ambient  fpirit 
;*        was  moderately  and  warily  agitated,   it  was  pleafant  to  fee  the  various 
figurations,    which  the  convex  part  of  the  fegment  of  the  globe  would 
bc  put  into  by  the  fhakes,  without  any  vifîble  folution  of  continuity, 
P       or  confiderable  motion  of  the  whole  boidy,  which  would  very  foon  re- 
]        covcr  its  former  figure.    But  if  the  agitation  were  too  ftrong,  fome  por- 
^        tions  would  be  quite  broke  ofF,  and  prefently  turned  into  litue  globes.  \^ 

'l\  II.  I  tried  to  produce  another  phenomenon,  by  putting  together,   in  a 

""  large  veffel,  with  other  liquors,  two  oils  (one  whcreof  was  from  turpen- 
^'  tinc)  which,  by  reafon  of  the  oleaginous  nature,  wherein  they  agreed, 
might  exaélly  mix  and  make  a  compound  liquor  ;  and  one  being  hea- 
vier,  and  the  other  lighter  in  fpecie  than  the  water  employ'd,  mijght  be 
again  feparated  thereby,  and  include  betwixt  them  the  liquor  v  which  had 
divided  them.  But  I  found  that  the  oils,  being  once  united,  would  not 
eafily  be  parted  ;  but  according  to  the  prevalence  of  the  lightér  or  hea- 
vier  ingrédient,  in  the  mixture,  the  compound  oil  would  almoft  totally, 
^  either  émerge  to  the  top  of  the  water,  or  lie  beneath  at  the  bottom  of  it  : 
but  fome  part  of  the  oil,  which  was  not,  perhajps,  ail  uniformly  mbced, 
did  not  keep  in  a  body  with  the  reft  \  but  was  either  feparated  from  the 
mafs  in  the  form  of  globules,  fticking  to  the  fide  of  the  glais,  had  the 
other  part  of  its  fuperficies,  which  was  contiguous  to  the  water,  very  va- 
if  rioufly  figured,  according  as  the  bulk.  and  degree  of  gravity  of  the  adhe- 
î^        ring  oil,  and  other  circumftances  determined. 

Thefe  are  fomç  of  the  phenomena  I  obferved  in  oil  of  turpentîne,  when 
^  invironed  only  with  fluids  -,  but  if  it  were  permitted  to  be  contiguous  to  the 
infide  of  the  glafs,  and  fo  to  faften  part  of  its  furface  toafolid,  the  greater 
portion  of  the  furface,  which  remained  expofed  to  one  or  both  of  the  con- 
tiguous liquors,  would,  partly  by  their  aftion,  and  partly  by  the  gràvity 
of  the  oil  itfèlf,  be  put  into  figures  fo  various,  and  fometimes  fo  extra- 
vagant, that  it  was  mucirmore  pleafant  to  behold  them,  than  it  would  be 
caiy  to  dcfaibe  them,  i  a.  Con- 
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Phvsics.  12.  Confined  fluids  may  hâve  diftinâ  furfaces^  without  havitiK)  at 
i,/Wi/  Icaft  in  tnany  pofitions,  refraétions  differing  enough,  or  reflétions  mong 
enough,  to  make  the  plain  which  feparates  them,  obvious  totheejre. 
Thus  when  the  oil  of  tartar,  or  thenicrous  alkali»  which  I  employ*d,  hap- 
pened  to  be  clear  and  colourlefs,  I  hâve,  more  than  once,  made  higWy 
redtified  fpirit  of  wine  float  upon  it  fo,  that  in  mofl:  pofitions,  the  vial 
feemed  to  contain  but  one  uniform  liquor  ;  the  plain  that  divided  the  two 
fluids,  being  unapt  to  be  difcerned  but  in  a  pofition,  whërein  the  rays  oï 
light,  pafling  from  thence  to  the  eye,  fell  very  obliquely  on  it:  andindeed, 
when  there  was  no  little  dufl:  or  other  feculency,  fwimming  upon  the  fur* 
face  of  the  oil  of  tartar;  I  could  fcarcé  convince  ordinary  fpeftaton, 
that  the  vial,  in  two  difkinâ  régions  of  it,  contained  two  unfociable 
liquors. 

13.  We  took  a  diflblved  alkali,   made  of  nitre  and  tartar,  and  deeply 
tinged  it  with  cochineal  ;  and  that  the  liquors  might  not  only  be  hetero- 
geneous,  but  as  differing  in  gravity  anddenfîtyâs  poflible,  wepoured 
thereon  à  peculiar  kind  of  oil,  lighter  than  fpirit  of  wine  \  and  holding 
the  plain  where  the  two  liquors  were  contiguous,  in  a  convcnicnt  pofi- 
tion,  in  refpeél  of  the  light  and   the  eye,  I  obferved  it  to  make  a  ftrangp- 
ly  vîvid  rcfleétion  of  the  incident   rays  ;   fo  that  this  phyfical  forface, 
which  was   flat,   looked  almofl:  like  that  of  quick-filver  ;    and  when 
I  viewed  it  by  the  light  of  a  candie,   the  bright  figure  of  the  flamewas 
ftrongly  reflefted,  almoft  as  from  a  clofe  fpecular  body  ;  which  tempted  me 
to  fu^eft,  that  there  might  be  fomething  elfe,  bcfides  the  barc  fmoodmcfs 
of  the  furface  of  the  aïkalizate  îiquor  to  producc  fo  iDriflc  a  rcfleâion  ; 
and  the  rather,    becaufe   I  did  not  obferve,  that  the  remains  of  the  famc 
tinged  alkali,  which  I  kept  in  another  glafs,  nor  a  portion  of  the  famé  oil, 
which  I  had  alfo  by  me  m  a  feparate  vial,  afforded  fo  irivid  a  refleôion 
from  its  lùrface:  thoVl  the  lefs  wondered  àt  this,  becaufe  of  the  great 
dîfpofîtîon  to  refleft  light,   which  I  had  formerly  obferved  in  the  fore-mcn- 
tioned  oïl,  when  joined  with  other  liquors.     And  looking  on  this  fluid, 
as  a  body  which,  tho'  it  hath  ail  the  necefiary  qualities  of  an  oil,  does, 
in  regard  of  its  origin,  and  fome  properties  I  hâve  found  in  it,  differ 
from  common  chymical  oils  ;   I  was  mvited  the  more  to  obfcrve  its  pheno- 
mena,  with  regard  to  refleftion  :  and  I   found,    i ,  That  the  confining 

})lain  within  the  tinged  alkali  and  this  liquor,  did  not  appear  red,  it- 
clf,  nor  communicate  tl^it  colour  to  the  image  of  the  flame  of  a  candk, 
reflefted  from  it.  2.  THat  when  I  warily  ihook  the  containing  vial, 
the  upper  liquor  wouM  be  reduced  into  a  feeming  froth,  confimng  of 
a  great  number  of  imperfedUy  globular  bodies,  that,  aftcr  a  whilc, 
would  make  a  kinci  of  rude  phyfical  plain  ;  which,  tho*  neithcr  horizon- 
tal, nor  fenfibly  fmooth,  would,  at  its  upper  fuperficies,  fend  back  the 
incident  light  with  more  briflcnefs,  than  one  could  expeâ.  And  when 
the  feeming  froth  confifted  of  fmaller  particles,  thefe,  when  thcy  were 
of  a  certain  fize,  and  conveniently  placed,  with  regard  to  the  flanw 
of  the  candie  and  the  eye,  would  refleâ;  the  incident  light  fo  many  ^V^ 
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tind  ib  vifibly»  that  they  feemed,  for  multitude  ând  fplendor,  îike  little  Bhvs{c&^ 
fparkling  corçufcles  of  polilhed  filver.  Thirdly,  that  tho*  pure  fpirit  of  ^ 
winc  bc  fo  thin  a  liquor,  and  our  oil  fo  lighc,  as  to  fwîmi  upon  it  j  yet 
I  found  the  confining  furface  very  ftrongly  refleftive.  I  havealfofound, 
that  (bme  other  eflfential  oils,  and  particularly  an  unfopbifticated  onc  of 
lemmbns,  did,  with  our  tinged  alkaii,  afford  mott  of  the  famé  phenomena, 
but  net  (b  briik  a  fefleâion. 

14,  In  cold  weather  wc  took  eflentîal  oil  of  anifeeds,  whofe  property 
it  is  to  coagulate  in  luch  weather,  and  h^ving,  in  a  gençle  warmth, 
brought  it  to  bè  fluid,  we  poured  it  into  a  tlendcr  vial  {nore  than  half 
fvWed  with  common  water,  whîch  had  been,  aîfo,  a  little. warmed,  that 
the  oil  m^ht  not  be  too  haftily  reduced  to  its  former  ftate,  Thîs  oil  be- 
ing  J^ter  than  fo  much  water,  and  being  poured  on  in  a  convenient 
quantfty,  had  its  upper  furface  fomewhat  concave,  as  that  of  the  water 
was  ;  but  the  lower  furfece,  furrounded  by  the  water,  was  very  convcx, 
appearing  almoft  of  the  figure  of  a  sreatportion  of  a  iphere.  Thîs  be- 
ing  donc,  the  vial  was  ftopped,  and  fuflfered  to  reft,  for  fome  time, 
in  a  cold  place  ;  by  which  means,  the  water  continuing  fluid  as  before, 
che  oil  was  found  coagulated  in  a  form,  approaching  to  that  it  had  whilft 
fn  a  flaid  ftate.  It  is  worth  obferving  how  great  a  différence  there  was 
between  the  duU  refleâion  it  made,  when  coagulated,  and  the  fine  onc  it 
had  made,  whilfl  a  liquon 

15.  Having  obferved,  that  quîck-filver,  and  reâified  Oleum  Pitra^  arc, 
the  former  of  them  the  heavidl,  and  the  latter  the  Ughtefl  of  ail  the  vi- 
iibic  fluids  yet  known  to  me  ;  I  put  fome  diflilled  quick-fîlver  into  a 
fmail  vial,  and  held  ït.  in  fuch  a  pofture,  that  the  incident  light  was 
ftrongly  reflefted  to  my  eye  ;  I  then  flowly  put  to  it  fome  PetreUum^ 
which  beiiig  well  reftified,  was  very  clear;  and  obferved,  that  as  this  li-: 
quor  covered  the  quick-filver,  there  was  at  the  imaginary  plain,  where 
^ey  both  joinçd,  a  brifkcr  refleôion,  than  the  quick-filver  alone  hadgî- 
ven  before.     On  this  occafion  it  will  not  be  amifs  to  take  notice,  that 
eithcr  the  iur&ce  of  the  air  it  felf,  as  thin  and  yieldinga  fluid  as  it  is, 
or  the  furface  of  a  folid,  contîguous  to  încluded  air,  or  fome  interpofed 
fbbtik  màtter,  may  refleft  the  incident  rays  of  light,  more  flrongly,  than 
moft  mén  ^ould  cjttieÔ/    A  curious  perfon  having  one  day  brought  me 
two  pièces  of  afblîd, 'tranfparent  body,  ^hîch  he  had  cafually  found,  in 
one  of  which  there  was  a  pearl,  large,  round,  and  orient  \  and  in  the  o- 
ther,   one  lefs  pcrfeft  5  one  of  them  was  opened,  when  that  which  had 
appcared  a  peari,  was  found  to  be  but  a  cavity,    Whiçh  çontained  no 
groflcr a  lïibftancé  thah  aîn    And  I  hâve  by  me,  a  Well-fhaped  pîçce.^ 
d\kk  glafs,  with  an  aerîàl,  bubble  in  the  mîddle,^whîch  by  fome  quâlî- 
tics,^  paiticulariy  Sts  fpeàr-Ùke  fhape,  and  vivid  refleftion,  well  refembics 
a  fawj   tKo*  n6t  orient  pèàrl.    But   in   fuch  .obfervations,   the    pofition 
of  thé  cyc,  and  that  wherein  the  bodv  receivcs  the  rays  of  light,    may 
bc  very  confiderable.*    For  I  havc  a  Imall  ftonc,  that  beiM  laid  flat  upo» 
onc^  haml,  or  a  pièce  of  papcr,  and  looked  on  direâly  downwards,  ap- 
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Physics.   pears  alrpoft  like  a  pièce  oF  commoii  glafs,  and  is  tranfparent;  butifthe 
^  — ^'^^  -"  cye  bc  fo  placed,  that  the  incident  rays  of  light,  by  whofc  refleâion  ît  is 
feen,  fall  wîth  a  convenient  degree  of  obliquîty  upon  the  floney  ît  nuke^ 
an'exceeding  pretty  fhèw  v  ibmetimes  appearii^  like.  a  fine  opal,  and  ibme- 
times  not  very  uniike  an  orient  péarl.      .  , 

i6.  Having  prepared  a  compétent  quantity  ,of  a  fefinous  fubdance» 
which  looked  like  high-colourea  amber,  but  was  eafy  to  mek  ^  we  put 
it  into  a  deep  round  glafs,  with  a  wide  mouth,  and  held  it  by  the  Bre-ûde, 
till  it  was  brought  into  a  fluid  ftate  ;  then  we  transferred  it  into  a  pneu- 
matical  tecciyer,  whereWe  prefumed»  di^t  this  tëmporary  liquor  would 
difclofe  aeriàl'bubbles;  when  the  preflure  of'  the  air  was  withdrawn  from 
it  ;  and,  accordingly,  having  càyfed  the  air  tabe  puniped  out  by  degrees, 
we  found  numerous  bubbles  appear  at  the  top  of  the  liouor,  wherc 
they  made  a  great  froth,  many  of  them  being,  by  reafon  ot  the  vifco- 
fity  of  the  fluid,  very  large,  and  feveral  of  them  adorned  with  the 
coîours  of  the  rain-bow.  I  caufed  the  pumping  to  be  continued,  that 
thofe  bubbles,  which  had  moft  common  air  in  them,  and  which,  theréfbit, 
rife  firft,  might  get  to  the  top,  and  the  fubfèquent  bubbles  might  meet 
with  more  refiftance  from  the  lîquor  ftill  tending  to  grow  cold,.  and  fo 
be  the  more  expanded,  and  yet  kept  from  emerging,  by  the  con- 
crétion of  the  refinous  fubftance  ;  and  anfwerably  to  this,  we  found,  that 
when  the  fubftance  had  refumed  its  confiftent  form,  thcre  werc  intercepted, 
between  the  upper  and  lower  furfaces  of  it,  fonie  bubbles,  which  were 
not  fmall,  yet  made  a  confiderable  refleâion  ;  notwithflmiding  the  {mail 
quantity  of  the  grofler  particles  of  the  air,  that  may  be  fuppofed  to  be  oqd- 
tained  in  bubbles  fo  very  much  expanded. 

17.  It  is  taken  for  granted,  that  the  fàlling  drops  of  raîn  are  fpheri- 
cal,  yet  their  defcent  is  fo  fwift^  tl^t  I  fear,  this  is  radier  fuppoièd, 
thaû  obferved  ;  which  will  bé  nK>re  queftionable,  if  bail  be  but  sain  £0- 
2en,  in  itst>aflage  through  the  air.  For  it  is  évident,  that  the  grains  of 
hail  are,  n*equently,  of  ôther  figures,  than  truly  orbicular.  But  the 
iurface  of  water  may  hâve  diflerent  figures,  accordingly,  as  it  is  to* 
tally  encompalTed  with  heterogeneous  fluids,  or  as  k  is  only  in  (bme 
places,  contiguous  to  one  or  more  of  them.  In  the  former  cafc,  we 
found  it  not  fo  eafy  to  make  an  obfervadon,  becauiç,  w6  know  not  of 
any  two  liquors,  (I  except  miercury)  which  wiU  W  mix  either  widi  oœ 
another,  or  with  wàter.  We,  therefore,  cautioufly  conveyed  into  chy- 
micaî  oil  of  cloves,  fome  portions  of  common  water  of  diflerent  fizcs  ; 
takin^  care,  that  they  might  not  touch  one  another^  by  which  means, 
the  oïl  being  tranfparent,  and  yet  ^mewhat  coloured,  it  was  eaiy  to 
obferVe,  that  the  fmallér  portion^  ofwateif,  wêrp.fo  ncar;totalIy  iqvirDn- 
ed  with  the  dil,  as  tô  be  reduced  ii^  almoft  pede^  globes  ;  jtho^  por* 
tions,  whidi  Were  fomewhat  bigger,  wouldbe  of  a  figure  fotncwhat  ap- 
prpachîng  to'  that  of  an  ellipfis,  and  thofe,  which  werc  yctlai^gcr,  iho* 
they  feemed  to  be  funk  almoft  totally  beneath  tke  oil,  yet  they  hcld  to 
it  by  a  fmall  portion  of  themfejves,  whoiè  lurfàce  was  cafily  diftinguifli- 
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-ablc  from  that  of  the  oih     Thefe  largsr  portions  of  îmincrfed  water^  be-  Ça«5«:5./ 
iogalmoft  wholly  invironed  wkh  the  other  liquor,  wfrçby  it  reduced  întq  '^   ^  ^    * 
t  round  figure,  which  wàs  ordînarily  fôtnewhat  cUiptical  ;  but  more  depref- 
fed  ia  the  middlë,  than  that  figure.  .    . 

18.  Havîng  into  a  flender  pipe  put  a  lîttle  oïl  of  cloves,  and  upon 
tlûsfbme  oil  of  turpentine,  fo  that  the  water  migbt,  b(^th  aboveand  be- 
ncath,  be  touched  ty  heterqgenepus.  liquors  ;  î  obferved  not  the  oil  of 
cloves  to  be  very  ftianifeftlytuimd  at  the  top,  nor  the  lower  furfacc  of  the 
oil  of  turpentine  to  be  very  convex  ;  fro;n  whence  it  is  eafy  to  détermine 
the  figure  of  thecylindrical  portion  of  water,  intercepted  between  the  two. 
oils. 

19.  I  took  oil  of  aniféeds,  thawed-  By  a  gentle .  warmth,  and  com'moa 
water,  and  havîng  put  tliem  tog^ther,  in  a  cenveoieatly-lhap^d  glafs, 
ûitf  were  fuiïered  to  {|and  in  a  cold*  placç,.  tilf  the  oil  was  çoagula^ed  ; 
which  done,  it  was  parted'  from  the  water  ;  and,  by  the  roughnefs  o^  its 
fuperficîes,  manîfefted,,  that,.  when  its  parts  were  no  longer  agitated, 
and  kept  cafily  moveable,  by  the  fubtile  pcrmea^ng  matrer,  or  whatever 
other  agent  or, caufeit  wa^,  to  which  it  owed  its  âsUidity,  the,contiguous 
water  grew  unable  to  infleét,  or  otherwife  place  them  after  the  manner 
requifite  to  conftitute  a  fmooth  furface.  And  what  happened  to  that 
part  of  the  oiPs  furface,  which  was  touched  by  the  water,  happened  alfo 
to  that,  which  was  contiguous  to  the  air  ;  only  the  afperity  of  the  latter 
furface  dîffer*d  from  the  other  •,  which,  whether  it  were  an  accidentai,  oc 
conftant  phenomenon,  fitrther  trial  muft  détermine.  But  Lhave  often  obr 
ferved,  that  the  upper  fur&ce  of  oil  of  aniféeds,,  when  tlm  liaupr  cornes  jtj| 
be  coagulated  by  the  cold  aîr,  was  far  enqi^  from  fmooth  ;  being  r^- 
der*d  very  rugged  by  man^  flaky  pârticles,  fome  of  which  lay  with  their 
broad,  and  others,  with  their  edged  parts  upwards. 

20.  An  ineauality  and  ruggednefs  of  fuperficies  I  hâve  alfo  obferved  in 
water,  when,  having  covered  it  with  chymical  oil  of  Juniper,  and  cx- 
pofed  it  in  very  cold  weather  ;  for,,  though  the  oil  continued  fluid,  yet  the 
water,  being  frozen,  had  no  longer  a  finooth  fuperficies,  as  whilft,  in  its 
Ifquid  ftate,  it  was  contigpous  to  the  oil*  Ana  the  like  inequality,  or 
rather  a  greater,  we  obferved  in  the  fiirfaceof  water  frozen,  which  had 
chymical  oil  of  turpentine  fwimming  over  it  ;  yet^a  greater  roughnefs  may 
be  often  obferved  in  the  fiirfaces  of  feveral'liq^iors,  which  abound  with  wa- 
ter, when  thofe  liquors,  being  frozen,  their  furfaces  hâve  an  immédiate 
contaâ  with  the  air.  Having  purpofely  caufed  a  ftrong  and  blood-red  de- 
coâion  of  wood-foot  to  be  exppled  in  a  l^ge  glafs,  in  a  very  cold  night  ; 
I  found  in  the  moming,  a  cake  of  ice,  wKich  was  curioufly  fisured,  being 
ftill  of  large  flakes,  Siaped  almoft  like  the  broad  blades  of  daggers,  and 
neatly  fringed  at  the  edges.  But^ybefe  figures  feem  to  be,  as  it  were,  im- 
bofled;  being,  both  to  the  eye  andthetouch,  raifed  above  the  horizontal 
plain  of  the  other  ice. 

21.  I  hâve  fometimes  obferved  the  like  phenomenon  in  oneand  the  famé 
iquor  ;    and  particularly  not  long  fince,  in  frofty  weather,  in    a   vial, 
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where  I  had  long  Icept  oil  of  vitriol,  I  perceived,  that  the  cold  had  te- 
duced  far  the  greatelt  part  of  the  menftruum  înto  a  confîftcnt  mais»  whofc 
upper  furface  was  very  rugged,  and  oddly  (igured,  though  it  lay  covered, 
aflovcr,  with  apretty  deal  of  a  high-coloiircd  liquor,  whîch  was  net  fn>- 
zen,  or  coagulated,  nor  feemed  difpofed  to  be  fo,  at  leaft  in  that  ôeg^ 
ôfcold. 

22.  Thîs  may  be  alfo  obferved  in  the  beft  fort  of  what  the  chymiils 
call  Regulus  Martisftellatus^  where  the  figure  of  a  ftar,  or  one  fomewhac 
like  that  of  the  decoftion  of  foot,  lately  mentioned,  wîll  frtqucnày 
appear  imbofled  upon  the  upper  fuperficies  of  the  regulus^  and  fuch  a 
raifed  figure  I  hâve  feen  on  a  mafs  of  regulusy  made  of  antimony,  wîduxit 
iron.  But  if  to  thofe  two  bodies,  çopper  alfo  be  (kilfiiUy  added,  the  fuper- 
ficies wîll  be  often  adorned  with  new  figures,  according  to  the  circumfoin- 
ces  ;  tho*  the  moft  ufual  I  took  notice  of,  was  that  of  a  net,  which  feemed 
to  cover  the  furface  of  the  compounded  regulus.  This,  howcver,  is  not  fo 
conftant,  but  that  I  hâve  by  me  a  mafs  of  a  conical  figure,  confifting  of 
two  very  contiguous,  but  eafily  feparable  parts,  the  lowemioft  whcreof, 
which  abounds  more  in  métal,  hatn  its  upper  furface  covereà  with  round 
protubérances,  in  fhape  and  bignefs,  like  fmall  peafe  eut  in  two  \  and  thefe 
are  fo  really  imbofled,  and  elevated  above  the  reft  of  the  fupei%cies,  that 
the  other  part  of  the  cône,  which  îs  of  a  more  fcorious  nature,  has,  in  its 
lower  furrace,  which  cxa6Uyfits  the  upper  of  the  regulus^  cavities,  for  num- 
ber,  fhape,  and  fize,  anfwering  to  the  protubérances  ;  whîch  argues,  ûax 
the  reguhis  cooled  firft,  with  that  inequality  of  furface,  wc  hâve  dcfcribed  ; 
ahd  that  the  lighter,  and  more  drofly  fubftance,  continuing  longer  fluid, 
had  thereby  an  opportunity  to  acconunodate  it  fdf  to  the  fuperficial  figure 
of  ^e  regulus^  on  which  it  firft  refted,  and  afterwards  coagulated. 
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CONSISTENT  BODIES. 


THAT  fluids  £bk>uld  fend  outexhalations»  will,  I  prefume,  be  rez* 
dily  granted,  efpecially  confidering  the  fenfihie  evaporation  of  wa- 
ter,  wine,  fàc.  and  the  loofe  contexture  of  parts  neceflkry  to  corn- 
pofe  foft  bodies  ;  but  that  hard,  and  ponderous  fubftances^  likewife,  emk 
fteams,  will,  perhaps»  require  to  be.  proved.  But  though  we  mighc  à  priori^ 
both  from  the  Eficurean  and  Carufian  philofophy,  ihew,  that  confiftenc 
bodies  are  eidialable  ;  it  will  be  more  fatisfaâory  and  uièful  to  do  it  ipofie* 
riûn^  by  particular  experiments  and  exainples. 

TÎat  a  dry  and  conuftent  form  does  not  infer  an  indifpofition  to  yield  ^^«mtiV/, 
eiBuvia,  îs  évident  în   ail  the  aromatics,  and  perfumes,  but  more  efpc- ^^Jf^'^^  ^ 
cially  in  camphire,  and  fuch  volatile  faits,  as  are  obtained  from  harts-  f J/ ^;^J*i,. 
hom,  blood,  &r.  for  thefê  are  fo  fugitive,  that  I  hâve  had  a  lump  of  ^^.  ' 
voladle  fait  fly  away,  without  leaving  a  grain  behind  %  and  I  found,  that 
a  ùnall  pièce  of  camphire  would,  in  a  iew  hours,  fufiêr  a  vilible  lofs  o^ 
weisht,  by  the  avolation  of  fcented  corpufdes;  tho*  the  experiment  was 
ma£  in  a  north  window,   and  in  the   winter  feafon»    But  if  inflances 
are  required  from  bodies  of  a  clofe  and  folid  texture,  I  bive  found,  thaC^A^  ti^^ 
many  elefhical  bodies,  fuchasamber,  rofin,  brimitone,  Csfr.  when  ûity  m  citfi  and f0^ 
are  wcIJ  rubbed,  part  with  numerous  corpufcles;  and  the  common  expia- **''**^*^' 
nation  of  the  attraâion  of  fuch  bodies,  fuppofes  the  emiflion  of  corpo*. 
rcal    particles.     I  hâve  found  feveral  fruits,  &?f.    even  in  winter,  grow 
daily  lighter  in  the  fcales,  wherein  I  kept  them,  noting  their  decreale  of 
weight  y    but  to  fhew,  how  confîderabie  an  evaporation  is  made  from 
Woody  I  caufed  a  thin  cup,  that  w#uld  hold  a  pint,  to  be  turned,  of  a 
fort  of   it  that  was  not  vcry  clofe,  from  whîch,  in  the  winter,    there 
was  fb  quick  and  plentifiil  an  evaporation,    that   I  found   it  no  eafy 
aiatter  to  counterpQÎle  it  \  fgr  whilft  grains  were  putdng  into  the  oppcK 
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Physics.   fite  fcale,  the  great  avolation  of  invifible  fteams  would  make  the  fcale 
^^*V^-*^  that  held  it,  fenfibly  too  light.      For  farthcr    fatisfaftion,    I  orderod  a 
bowl,    about  the  famé  bignefs  with  the  form<^r»  tQ  bu  Qiadc^  of  wcll-- 
'    feafoned  wood,  which,  being  fufpended»  in  my  chamber»  quiddy  began 
to  lofe  of  its  weight  -,    and  though  the  whole  veflcl  weighM  but  an  cuncc 
and  three  quarters,    yet   from   ten  a-clock    in   the    morning  to  ten   at 
night,  ît   loft  about  forty  grains  *.     And  it  were  eafy  to  multipif  in- 
ilances  of  the  continuai  exhalation  of  fteams  from  vegetable  and  animal 
fubftances  ;  but  fmce  thofe  fubftances  are  the  moft  unlikely  to  affbrd  ef- 
fluvia,  that  are  either  very  cold,  or  very  ponderous;  very  folid  and 
hard,  or  very  fixed  ;  if  1  can  (hew,  that  the(e  qualifications  cannot  keqp 
a  body  from  emitting  fteams,  I  (hall  h^ve  made  it  probable,  that  ail  forts 
Js  alfo  cold    of  bodies  may  afford  them.  And  firft,  I  harc  not  only  found  eggs,  in  a  very 
hêiies.  fharp  winter,  to  çrow  fenfibly  lîghter,  but  having  counterpoifed  a  con- 

venient  auantity  of  ice  in  an  exaft  balance,  and  expofed  jt  to  the  cold  air 
of  a  frofty  night,  that  the  evaporations  fhould  be  from  ice,  and  not  from 
water,  I  found,  the  next  morning,  its  weight  confîderably  diminiftied  -, 
and  thîs  experîment  I  made  with  the  like  fuccefs  in  more  than  onc  winter, 
and  more  than  one  place. 
Vartous  txhéi*     But,  by  the  way,  in  explaining  fome  occult  <juallties,  fuch  fSÙv2iktioa& 
lotions  raifed^^j^  are  raifed  by  means  of  fire,  maybe  taken  mto  confideration.     New 
firT^^fromh'^^  is  able  to  put  the  parts  of  bodies  into  fo  violent  a  motion,  that 
l$d  bodies.      cxccpt  gold,  glafs,  and  a  very  few  more,  there  are  none  fo  fixed  and  fo- 
lid^ but  it  will  diffipate,  either  totaliy,  pr  in  part.     Not  only  lead  and 
tin,  but  much  harder  bodies  émit  plentifiil  and  noxious  fteams  $    and 
there  arc  fome  kind&  of  iron,  which  our  fmiths  call  cold-lhare  iron,  whofè 
fmell,  whilft  red-hot,    is  întolerably  ftrong  and  rank,  in  the  working. 
And  without  being  brought  to  fufion,  not  only  brafs  and  copper  wilI  become 
ftrongly  fcented,  but  common  iron  aJfo  ;  as  is  évident  by  the  fmeU  of  many 
iron  ftoves. 
Very^nde-      •  To  pj-oceed  to  ponderous  bodies  ;  if  we  allôw,  that  the  magnetical  opc- 
rous  bodies     ràtions  of  the  load-ftone,  for  inftance,  are  performed  by  particles  ifliiiJig 
yield  efflwvia.  ftom  ît  ;  this  will  fcrve  for  an  inftance  to  our  prefent  purpofe»  fincc  F 
hâve  hydroft^tically  found,  that  fome  load-ftones  hâve  double  the  weight 
of  flints,  or   other  ftones  of  the  famé  bulk.     And  ik>ne*cutters  will  in- 
form  us,  that  blacfc  marble,  and  fome  other  hcavy  ftones,  yieW  a  very 
\   fcrïdblè  finell  in    polifliing  ;    and  it  will  be  granted,    that  pdours  air 
not  diflufed  without  corporeal    exhalations.     Having  procured  fome  of 
thoie,  which  pafs  among  the  vulgar  for  thunder-fixmes,  I  could,  by  nib- 
bing  them,  excite  a  ftrong  fulphureous  fcent.     I  hâve  alfo  made  a  certain 


'^  It  ffpp'ïan.vet^  probible,  from  an  Obferva^ 
tîpn  qC  -L  r*  Lifier^  that^o^oriferous  bodies  fpend 
chur  very  fubllamce  in  eÀl^via.  Hc  found  great 
numbers  oTHoDes^whicblay  in  feveral  drajkvers. 
inadeof/^ar^r?//0^icedar,  were  thîck  covered  o 
veT'  wlih  a  llqiiid  rofin,  like  Vemu  uirpeniine. 


tho*  no  inanne(4>f  exodationappemred  la  asy  pt»t 
0f  the  cabii^.  WJience,  iâyst&çDr.  thcwbote 
bodj  of  the;.  turpeiuine;of  the  cedar  wood»  wA 
hâve  bcen  carrîed  imp  the  air,  asd  floatii^th^re- 
în,  be  again  cond,enrcd,  in  its  own  fbrm,  opoa 
thefe^âones.  FhiUf,  Tremf.H^i  no.  p.  224. 
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minerai  mafs,  almoft  as  pondérous  as  a  rtietal,  cmit  more  ftrongly  fcent-  Physics. 

ed  exhalations,  than  I   could  well  endure.     And  having  once  made  a  chy-  d^-v*»^ 

nnal  imxtufe  of  a  tnetalline  body,  and  coagulated  mercury,  it  was  fo 

difpofed  co  part  wîth  corporeal  cffliivia,  that  a  perfon,    who  praftîfed 

phyfic,  begged  a  lirtle  of  it  for  fome  patients,  troublcd  with  diftempers 

in  chc  cycs  ;  and  afterwards  affirmed,  that  it  vcry  happîly  cured  them, 

by  betng  worn  in  a  rine  on  the  finger,  or  as  an  Appenfum  near  the  difaf- 

kÔûcà  part.     If  wc  make  a  Vitrum  Saturnin  with  a  large  quantity  of  Mi- 

nhtm  in  proportion  to  the  ù^nà  or  cryftaJ,  which  it  helps  to  fufe,  we 

ihall  hâve  a  glafs  exceeding  pondérous,  and  yet  not  deftitute  of  eleâri- 

ciry.     And  having  fometimes  caufed  brafs  to  be  turned,  after  the  nianner 

of  wood,  to  try,  whether  fo  great  a  concuflion  would  not  throw  off  iteams, 

that  mi0it  be  fmelt,  it  anfwered  my  eacpeébttion  ;   and  a  workman,  who 

vSèd  to  tum  very  great  quantities  of  brals,  infbrmed  me,  that  the  fcent  of 

ît  in  the  lath,  was^  fonietimes  fo  ftrong,  as  to  be  very  ofFenfive  to  perfons 

on-ufed  to  it. 

I  pioceed  now  to  the  effluvia  of  folid  and  hard  bodies  :  and  hère  I  ytryàUd^ 
may  be  allowed  to  inftance  in  eleârical  ones,    becaufe    they    are  ac-  ^^'^  ^' 
knowkdged  toq>erate  by  fubftantial  effluvia.     Now  amongthefe,  I  hâve  2*^^^^ 
obferved  many  of  fo  clofe  a  texture,    that  neither  Aqua  fortis  it  felf,  tbm. 
nor  fpirit  of  fait,  would  work  upon  them  ;    and  to  be  ïo  hard,  as  to 
ftrike  Ere,  like  flints.    Of  the  former  fort  I  hâve  found  feveral  gems,  and 
even  comelian  it  felf  ;    rock  crvftal  alfo,    though  it  hath  an  attraâive 
virtoc,  iâ   yet  fo   hard,   as  to  rcrike  fire,    radier  bctter  than  ordinary 
flints  :  and  though  diamonds  are  the  hardeft  bodies  we  know,  yet  fré- 
quent expérience  has  allured  me,  that  even  thele,  are  very   manifefUy 
deârical.    Thcre  is  a  fort  of  concrétions,   very  well  known  in  feveral 

Cof  lialjy  by  the  name  of  Cugoliy  and  much  ufed  by  the  glaf»-men. 
è  are  very  hard^  and  yet  by  rubbin^  them  one  againft  the  other^ 
they  afford  a  very  ftrong  fmcll.  To  which  we  may  add,  that  ftrong 
fcents  are  produced  by  the  attrition  of  Calculé  bumanij  iron,  marcafites» 
pyrites,  iâc.  whence  it  appears,  that  bodies,  capable  of  being  the  fource 
ofcorporeal  effluvia,  may  be,  at  once,  very  folid,  and  very  pondérous. 
It,  therefere,  only  remains  to  ihew,  that  even  fixednefs  in  bodies  is  not 
inoom^tble  with  their  dîfpofîtion  to  yield  exhalations.  The  Regulus  ^^^^A^^ 
of  antîmony,  and  alfo  its  glafs,  though  they  muft  hâve  endured  fufion^*'^'-'**''' 
to  attSLin  their  refpc6kive  forms  ;  yet  they  will,  without  heat,  communi- 
cate  emetîc  and  pui^tive  expirations  to  liquors  :  and  feveral  ele6trical 
bodies  are  very  nxed  in  the  fire  ;  particularly  cryftal  will  endure  feveral 
ignidons,  and  extinâions  in  water,  without  being  truly  calçîned.  But 
becaufe  the  antimonial  bodies  juft  mentioned  will,  after  a  while,  fly  a- 
way  in  a  ftrong  fire  ;  and  becaufe  the  effluvia  of  cryftal  are  not  fo  fen- 
(îbfe,  as  thofe  which  immediately  affeft  our  eyes  or  noftrils  ;  I  will  herc 
iubjoin  an  inftance,  which  will  render  others  needlels  :  for,  tho*  glafs  is 
abic  to  endure  fo  véhément  a  fire,  yet  I  quickly  found,  that  by  rubbing 
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Phvsics.    two  folid  prêtes  of  it,  ^ainfl:  one  another,  thcy  would  not  only  yteld  a. 
K^0^^mj  fenfible,  but  a  ftrong  oflrcnfive  odour. 

rhe  atmo'  And  as  thc  fun  is  the  grcat  agent  of  nature,  in  die  jplanetanr  world  ;  and 

fpberes  û/ho-  fm^c,  duHng  thc  fummer,  and  efçecially  at  npofi,  ana  in  foutnern  dimatcs» 
hjgentkLat.  ^îs  ^^at  makos  many  bodies  hâve  littlc  ^tmofpheres,  that  wc  cannotconftaat* 
ly  fo  wcll  difcern  ;  wc  may  very  well  afcribe  atmofpheres  to  fuch  bodies» 
as  hâve  them  from  the  fun's  influence  ;  and  allow  the  like  to  fuch  other  bo- 
dies, as  will  perform  the  things  ufually  afcribedto  effluvia,  when  yettheyare 
excited  but  by  an  extemal  heat,  which  exceeds  not  that  of  the  dear  fiin. 
Of  thefe  two  forts,  I  fliall  give  but  two  examples. 

To    fliew,     that     the    particular    and     ufual    manner    of    exdtîtig 
eleârîcai  bodies,  by  mbbing  them,  is  not  always  neceflary  ;     I   took 
a  large    pièce  of    good  amber,   and  having  in  a  fummei^s   moming, 
whilft  the  air  was  yet  cold,  tryed,  that  it  would  not,  without  being  ex- 
cited, attraâ  a  light  body,  I  removed  it  into  the  fun-beams,    till   thcy 
had  made  it  moderately  hot  -,  and  then  found,  it  had  acquired  an  at- 
tractive virtue  -,  and  that  not  only  in  one  particular  place,  as  when  it 
is  excited  by  rubbing,  but  in  feveral  diflant  places  at  once  -,  fo  that  cven 
in  our  climate,  a  folid  body  may  quickly  acquire  an  atmoijphere  by  the 
prefence  of  the  fun,  and  that  long  before  the  warmeft  part  or   the  day.     I 
alfo  took  a  little  fmall  thick  veflel  of  glafs,  and  held  it  near  the  fire,  tiil 
it  had  got  a  convenient  degree  of  heat,  whereby  it  became  attra&tve,  as 
that  of  the  fun's  heat  had  rendered  the  amber.  Henceitfeemsdeducibk,  diat 
many  confident  bodies,  whether  animal,  vegetable,  or  minerai,  may  émit 
effluvia  ;  and  that  even  fuch  as  are  folid  may  refpeétively  hâve  their  litde 
Maty  more    atmol'pheres.     And  feveral  things  induce  me  to  believc,  that  there  are 
Mies  may  e-  many  more  bodies  of  the  like  nature.     For,  very  few  hâve  had  thc  cu- 
*'S^^'^*  rîofity  to  make  ufe  of  nîce  fcales,  to  examine  tne  expirations  of  inani- 
their^mo'    "^atc  bodiesj  but  if  they  fliall  hereafter,  they  will  doubtlefs  find,  that  fomc 
fibens,  than  bodies,  not  yet  known  to,  yieïd  exhalations,  afford  them  \  and  that  many 
isufitalfyima  others  part  with  far  more  than  is  ufually  imagined.     Who  would  havc 
gtn'd.  thouçht,  that  io  extremely  a  cold  body  as  a  folid  pièce  of  icc,  ibould 

plentifully  evaporate  in  the  cold  air  of  a  freezing  night  \  or  that  a  piea 
of  wood,   which  had  long  lain  in  the .  houfe,  and  was  light  enough  to 
bc  converiiently  hung,  for  a  long^  tîme,  at  a  very  exaft  balance,  flxMiId, 
in  lefs  than  a  minute,    breathe  out   fteams  enough  to  make  the  fcakf 
manifeftly  turn,    and   that   in  the  winter  ?  But,  fuppofing  fuch   criais, 
made  with  good  inflruments   for  weighing  ;  though  it  is  certain,  that  io 
Bodies  may    cafe   the  expofed  body  grows  lighter,  fomething  exhales  from  it  ;  yetit 
ixbaU,<vi}itb-yffi\\  not  follow,  if  no  diminution  of  weight  be  difcQvered  by  thc  in- 
J^'îjy^^ftrument,  that  nodiing  corporeal  recèdes  from  it.    For  tt^ough  thc  Joad- 
^Ifweig^.      ftone  be  concluded  to  hâve  conftantly  about  it  a  great  multitude  of 
magnetical  effluvia,  which   may  be  called   its   atmomhere;  yet  it  hath 
not  been  obferved  to  lofe  of  its  weight  by  the  avolation  of  fo  many 
.<:orpufcles  \  and  though  good  amber-greafe  be  conftantly  furroundcd  by 
a  large  atmofphere,  the  waftc  of  it  is  lurprizingly  fmall.    If  it  bc  faid, 
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that  în  length  of  time,  a  decreafe  of  weight  Jnay  appear  in  bodies,  Phvsics. 
that  difcover  none  in  a  few  hours  or  days  ;  the  objeftion,  if  granted,  ^-"'^V^ 
does  not  jiffeâ:  our  dodtrine  :  it  is  fufficicnt  for  us  to  hâve  proved, 
that  the  cffluvia  of  fome  bodies  may  be  fubtile  enough,  not  to  make  thofe 
bodies,  by  their  avolation,  appear  lighter  in  Ihort  ftatical  trials.  And 
for  ought  wc  know,  the  decreafe  of  bodies  in  ftatical  experiments,  long 
continued,  may  be  greater,  than  even  nice.  fcales  will  difcover  -,  for  how 
are  wc  fure,  that  the  weights  themfelves^  which  are  commonly  made  of 
brafs,  may  not,  in  traft  of  time,  fuffcr  a  little  diminution,  as  well  as  the 
bodies  counterpoifed  by  them  ?  And  no  mati,  I  think,  has  yet  tried, 
whetlicr  gjafs,  and  even  gold,  may  not  in  length  of  time,  lofe  of  their 
weight  ;  which  in  café  they  fliould  do,  it  would  not  be  eafily  difcovered, 
unleis  wc  had  bodies  that  were  perfeéUy  fixed  ;  by  comparing  them  where- 
fo  we  fliight  be  better  aflîfted,  than  by  comparing  them  with  brafs  weights, 
or  the  like,  which,  beîng  themfelves  lels  fixed,  will  lofe  more  than  gold  or 
glafs. 

Laftly,  there  may  be  feveral  other  ways,  befides  the  ftatical,  of  dif-  ^^^j'"  '^^y' 
coveriog  the  effluvia  of  folid  bodies  ^  and  confequently  of  fliewingitun- ^^^"'^.j^' 
fafe  to   conclude,  that  becaufe  their  opération  is  not  conftant  or  mani-  covering 
feft,    fuch  bodies  never  émit  any  effluvia  at  ail  •,  and   fo  are  unable  to  f^^  efflwvia  of 
work,  by  their  means,  on  any  other  body,  though  never  fo  well  dilpo--^^'^**^'''' 
fcd  to  receive  their  aftion.     And  this  I  the  rather  obferve,  becaufe  my 
principal  delign   was  hère  to  illuftrate  the  doârine  of  occult  qualities. 
It  nuyconduce  to  explain  feveral  ofthem,  to  know  that  fome  particular 
bodies  émît  effluvia,  though  perhaps  they  do  it  not  conftantly  and  uni- 
formly  •,  and  tho*  perhaps  too,.  they  appear  not  to  hâve  emitted  any  at  ail, 
if  examin'd  after  the  famé  manner,  with  othér  cxhalable  bodies  5  but  only 
may  bc  made  to  émit  them  by  fome  determinate  opération   on  another 
finglc  body,  or  fmall  number  of  bodies.    Without  trial,  one  would  not 
think,  that  from  glafs  there  could,  by  rubbing,  be  obtained  fuch  fteams, 
as  to  oflfend  the  noftrils.     Nor  fhould  we  eafily  believe,    if  expérience 
did  not  aflure  us,  that  a  diamond  will,  by  a  little  rubbing,  be  made  to 
part  with  eleârical  effluvia.     Nay,    I  once  had  a  diamond  unpolifli'd,      •* 
uncut,    and    not    much    bigger    than   a    lai^e    pea,     whofe  eleébrical 
virtuc  was   eafily    excited,    by    barely  pafflng  my  fingers  over  it  to 
wipe  it  :    and  if,  as  foon  as  I  had  taken  it  out   of  my  pocket,  I  ap- 
{)iied  an  hair  to  it,  tho*  I  touched  not  the  ftone  with  my  fingers,  that    . 
I  might  be  fure  not  to  rub  it,  that  hair  would  be  attraâed,    at  fome 
diftance,  for  feveral  times  fucccffively  -,  efpecially  by  one  of  the  fides  of 
the  ftone:  and  tho'  this  excitation  of  the  diamond  feemed  to  proceed 
only  from  the  warmth  it  had  acquired  in  my  pocket  s  yet  I  did  not  find 
this  warmth,  tho'  it  feemed  not  to  be  altenxl,  had  always  the  famé  ef- 
feft  on  it  ;    but  the  wiping  it  with   my  finger  failed  not  to  excite  it. 
Something  like  this  uncertainty  I  always  obferved  in  another  diamond, 
which  was   much  nobler,  and  very  well  poliftied  ;   aiid  alfo  in  a  fmall 
ruby,  which  fometimes  would  prove  conuderably  eleârical,  without  be- 
VoL.I.  Fff  ing 
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Physics.  ing  rubbed,  when  I  but  worc  the  ring  ît  belonged  to,  on  my  fingcr  •,  zxÀ 
^  fometimes,  agaîn,  ît  feemed  to  hav€  loft  that  virtue,  wîthout  my  knowing 
■whence  fuch  a  change  fliould  procecd.  I  hâve  feen  a.  ftonc,  which  1 
fliould  hâve  judged  to  be  agate,  and  confequently,  hâve  thought,  that 
it  could  not  communicate  médicinal  efHuvîa,  fitted  to  ftop  bleeding,  if  the 
wearer  of  it  had  not  been  fubjeft  thereto  ;  and  often  cured  both  himfelf 
and  others,  by  wearing  this  ftone  about  the  neck  ;  and  if  •  he  Icft  it  off,  as 
fometimes  he  did  for  trial-fake,  that  would  in  a  few  days  return.  And  it 
would  probably  hâve  never  been  fufpefted^  that  fo  ponderous  and  fo- 
lid  a  body  as  the  Ibad-ftone,  fhould  be  furrounded  by  an  atmo- 
fphere,  if  iron  had  been  a  fcarce  minerai  ;  and  had  not  chanced  to 
hâve  been  placed  near  it.  And  fince  folid  bodies  may  havc  confiant 
atmofpheres  about  them,  and  yet  not  difcover,  that  they  havc  them, 
but  by  thcir  opération  upon  one  particular  body,  or  thofe  few  which 
participate  of  it  ;  and  fince  there  are,  already,  very  différent  ways, 
whereby  bodies  may  appear  exhalable  ;  it  îs  not  uniikely,  that  more 
bodies  will,  by  degrees,  be  found  to  émit  effluvia,  as  more  ways  of  dif- 
coveringthat  they  do  fo,  fhàll,  either  by  chance  or  induftry,  bcbroughtto 
light. 
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WHETHER  we  fuppofe,  with  the  ancîent  and  modem  atomîfts, 
that  ail  fenfible  bodies  are  made  up  of  indivifible  corpufcles  ;  or 
whether,  with  ^rijiotlâ  and  the  Cartefians^  we  grant  matter,  lîke 
quantity,  to  be  indefinitely  divifible  ;  the  effluvia  of  bodîes  may  confîft  of 
particles  extremely  fmall.  Accordîng  to  the  opinion  ofyfr/)î^//(f  and  D^j- 
Cariesj  no  ftop  can  be  put  to  the  fubdivifîon  or  matter  ;  and  though  the 
Epicurean  hypothefis  will  hâve  it  terminate  in  certain  folid  corpufcles, 
which,  for  theîr  not  being  further  divifible,  are  called  atoms  ;  yet  the 
aflêrtors  of  thefe,  juftly  think  themfelves  injured,  when  they  are  charged 
with  taking  the  motes,  that  float  in  the  fun-beams,  for  their  atoms  ; 
fince,  according  to  thefe  philofophers,  one  of  thofe  ^little  grr.ins  of  duft, 
that  is  vifible,  only  when  it  plays  in  the  furt-beams,  may  be  compofed 
of  a  multitude  of  atoms,  and  exceed  niany  thoufands  of  them  in  bulk. 
This  the  learned  Gajfendus  makes  probable,  by  the  inftance  of  a  fmall 
mite  i  which,  tho*  fcarce  diftinétly  vifîble  to  tKe  naked  eyc  ;  yet  in  a  mî- 
crofcope  appears  to  be  a  compleat  ahimal,  furnifhed  with  ail  neceflary 
parts;  and,  I  haye.often,  in  cheefe-mites,  very  diftinftly  feenthehair 
growing  upon  their  legs.  Thùs  much  may  ferve  to  (hcw,  that  thè  wonder- 
ful  minutenefs,  I  fhalT  hereafter  afcribe  to  effluvia,  is  not  inconfiftent  with 
the  moft  received  théories  of  naturalifts:  otherwife,  the  proofs  I  meanto 
employ,  muft  be  tàkcn,  not  à  priori^  but  à  pofieriori. 

Now,  the  expériments  ànd  obfervatîons,  to  be  ufed  on  this  occafion, 
will  be  chiefly  fuch  as  are  referable  to  the  following  heads. 

1.  The  ftrange  extenfibility  of  fome  bodies,  whilft  yet  their  parts  remain 
tangible.   . 

2.  The  multitude  ofvîfible  corpufcles,  that  may  be  afForded  by  a  fipall 
portion  of  matter. 

Fff2  3.  The 
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Physics.       3.  The  minutenefs  of  the  porcs  at  which  the  effluvia  of  fomc  bodies  will 
^■^'■^"-^  enter. 

4.  The  fmall  decreafe  of  bulk,  or  weîght,  that  a  body  may  fufFer  by  the 
lofs  of  numcrous  effluvia. 

5.  The  sreat  quantity  of  fpace  that  may,  as  to  fenfe,  be  filled  by  a  fmall 
quantity  ot  rarified  matter. 

Thtftrange        Amûng  many  things  that  are  eroû  enough  to  be  the  objeâs  of  touch, 
fsAtiltj  of  ef.  and  to  be  managed  with  our  han£,  there  arc  fome  which  may  hc/p  us  to 
'^^^^^'■"^^^  conccive  a  wonderful  minutenefs  in  the  fmall  parts  they  conlift  ofl     I 
^^/r^^^y^/procured  filver,  whofe  duftility  is  very  much  inferior  tothatof  gold, 
'ver  ivire.      to  be  drawn  out  to  fo  flender  a  wirc,  that  when  it  was  accuratdy  mca- 
fured,  nine  yards  thereof  weighed  but  about  a  grain,  in  a  very  tender  ba- 
lance.     And  fince  expérience  informs  us,  that  half  an  Englijh  inch  may, 
by   diagonal  Unes,  be  divided  into  100  parts,  capable  of  beingeafily  di- 
ftinguilhed  for  mechanical  ufes  ;    it  follows,  xmi  a  grain  of  this  ûlver 
¥rire  may  be  divided  into  64,800  parts;  and  yet  each  of  thefe  will  be  a 
true  metalline  cylinder,  which  we  may  very  well  conceive  to  confift  of 
G/7/  iwre.     a  multitude  of  minuter  parts.     For,  tho*  I  cou*d  procure  no  gilt  wire 
near  fo  flender  as  our  filver  wire  5  yet  a  grain  of  fome  I  had  by  me,  was 
fourteen  feet  long  :    at  which  rate,  an  ounce  wou'd  reach  about  a  mile. 
And  if  we  fuppofe  the  gilt  wire,  as  in  probability  it  m^t  hâve  been 
drawn,  as  flender  as  the  filver  wire  ;  the  inftance  wiU  be  ftill  far  moreconfî- 
derable:  for  in  this  café,  each  of  thofe  little  cylinders,  of  which  64,80030 
to  make  up  one  grain,  will  hâve  a  (Itperficial  area,  which,  except  at  the 
bafes,  is  covcr'd  with  a  café  of  gold^  that  is  not  only  feparable  from 
it  by  a  mental  opération,  but,  perhaps,  alfo  by  a  chymical  one.     For, 
I  remember,  that  from  very  flender  gilt  wire,  tho*  I  could  procure  none 
fo  flender  as  this  of  mère  filver,  I  more  than  once  got  out  the  fîlver  ;  Ço 
that  the  golden  films,  whilft  they  were  in  a  liquor  that  plump'd  them 
up,  fêem'd  to  be  folid  wires  of  gold  \  but  when  the  liquor  was  wîth- 
drawn,    they     appeared    oblong    and    extremely    thîn    double    mem- 
branes of  the  métal  ;  which,  with  a  fine  infiniment,  might  hâve   been 
ripp*d  open,  difplayM,.  and  made  capable  of  further  divifîons  and  ilib- 
dîvifions.    But  tho*  each  of  the  .little  filver  cyKnders,  juft  mention'd» 
àfiuft  not  only  hâve  its  little  area,  but  its  folîdity  ;  yet   1   faw  no  rca- 
Ibn  to  doubt,  that  it  might  be  very   paflîble  to  hâve  drawn  the  famé 
.  quantity  of  métal  to  a  much  greater  length  ;  fince  cven  an  animal  fub- 
ftance  is  capable  of  being  brought  to  a  flendernefs  much  furpafling  that 
Silkenthrtads.oïoxxv'wiTt.    An  îngcnious  gentlewoman  of  my  acquaintance,  who  kcpt 
filk-worms,  had  once  the  curioïîty  to  draw  out  one  of  the  oval  cafés  they 
fi)in,  into  ail  the  filken  wire  it  was  made  up  of  ;  which  appear*d  in  mea- 
lure,  to  be  much  above  300  yards,  yet  weîghM  but  two  grains  and  a  half  ^ 
ÎQ  that  each  cylindrical  grain  of  filk  may  well  be  reckon'd  to  be,  at  leaft> 
izo  yards  long. 
Lti^'gold,  We  took  fix  leaves  of  beaten  gold,  and  finsly  meafuring  them  with  a 

ruie,  purpofely  made  for  nice  experiments,  we  round  them  to  havc  a  gjTeater 
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cqualicy  in  dimeniîons,  and    to    be  ncarer  true   fc^uares  than  could   bc 
wcil  expcded  :  the  fidc  of  thc  fquare  was,  in  each  of  them,  exadtJy  tlircc 
inches  and  a  quarter  ;  whîch  number  bcing  reduced  to  a  décimal  fraction, 
W2.  3-25  and  mulriply'd  by  it  felf,  afFords  10.5625  for  thc  area  of  the 
fix   leavcs.     Thcfc  bcing  carefuUy  weigh'd,  in   a  pair  of  tender  fcales, 
amounted,  ail  of  them,  to  one  grain  and  a  quarter  ;  and  fo  one  grain 
ofthis  leaf-eold  was  extcnded  to  fomewhat  above  50  inches;  which  dif- 
fcr*d,  but  about  a  fifth  part,  from  an  cxperiment  of  the  like  nature  that 
I  made,  many  ycars  ago,  in  a  pair  of  exa<ft  fcales  :  and  fo  fmaU  a  diffé- 
rence may  Very  well  bc  imputed  to  that  of  the  pains  and  diligence  of  thc 
^old-beaters,  who  do  not  always  work  with  equâ^  ftrength  and  fkill  ;  nor 
upon  equally  fine  and  duftile  gold.     Now,  fuppofing  an  inch,  divide^  in- 
to  an  hundred  fenfible  parts,  to  bc  applied  to  each  fidc  of  a  fquare  inch 
ofthis  ieaf-gold  ;  *tis  manifeft,  that  by  fine  parallel  lines,  drawn  between 
ali  thc  oppofîtc  p<Mnts,  a  grain  of  gold  muft  be  divifible  into  fivc  hundred 
thoufand  very  minuté  fquares,  but  yet  difcernable  by  a  fliarp  eye.     And  if 
vrc  fuppofe  the  inch  dividcd  into  two  hundred  parts  ;  the  number  of  the 
fquares,  into  which  a  lingle  grain  is  capable  of  being  dividcd,  will  amount 
to  no  lefs  than  two  millions. 

There   is  yet  another  way  to  fliew  thc  great  divifibility  of  gold.     A  re-  ni /mai/ 
finer,  with  whom  I  ufcd  to  dcal,  informed  me,  that  to  an  ounce  of  fîlver  juantUj  of 
he  comnK>nly  allow'd  cight  grains  of  ffold,  when  it  was  to  be  drawn  intoi^^^f^py^ 
wdl-BÎlt  wire,  as  flender  as  a  hair  j  but  that  if  it  were  to  bc  more  flight-  ^^^j  -^ 
ly  ffhj  fis  grains  would  ferve  thc  tum,     Hc  alfo  ihewed  me  a  fair  cylin- 
drical  bar  of  filver,  as  it  was  at  firft  gilt,  whercon  thc  leaf-gold  that 
overiaid  thc  iurface  did  not  appear  to  be,  by  odds,  fo  thick  as  fine  Fe^^ 
netian  paper  ;  yet  comparing  this  with  gilt  wire,  thc  wire  appcar'd  to  be 
the  better  gilt  of  the  two  ;  pofllbly  becaufe  the  gold,  in  pafling  thro*  the  va* 
Tious  holcs  in  thc  making,  was,  by  thc  fides  of  them,  not  only  extcnded, 
but  polilh'd  ;  which  made  it  look  more  vividly  than  the  unpoIifh*d  leaves 
that  ^t  thc  ingot.     So  that,  if  wc  fuppofe  an  ounce  of  thc  gilt  wire 
lately  mention'd,  to  havc  been  gilt  with  fix  grains  of  leaf-gold,  it  will  ap- 
pear, by  aneafycalculation,  that,  at  this  rate,  one  ounce  of  gold,  employ'd 
in  gilding  wire  of  that  finenefs,  would  reach  between  ninety  and  a  hundred 
miles.    But  if  wc  fiirthcr  fuppofe,  that  the  flender  filver  wire,  firft  men- 
tion'd,  were  gilt  y  tho^  wc  fliould  allow  it  to  havc  not  fix,  but  cight  grains 
of  leaf-gold  to  an  ounce  of  filver  *,  it  muft  bc  acknowled^d,  that  an  hol- 
low^cylinder  of  gold,  weighing  but  cight  grains,  may  bc  ftretch'd  fo  as 
to  reach  as  far  as  fixty  times  its  weight  of  filver  wire,  which  it  covers  ; 
and  confequently,  a  grain  of  that  wire  having.been  found  to  be  27  fect 
long,  an  ounce  of  gold  would  reach  155  miles,  and  above  an  half.     And 
if  wc  yet  further  fuppofe  this  hoUow  cylinder  of  goM  to  be  Ait  along,  and 
eut  into  as  flender  lira  as  poilible  -,  wc  cannot  dcny  that  the  gold  may  be 
«ïade  to  reach  a  ftmendous  length. 

To  this  vicw  ot  thc  minutenefs  of  tangible  objcâs,   'twill  bc  propcr 
to  fubjoin  fome  inftances  of  the  fmalliicfs  of  fuch  as  ftill  continue  vi- 
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Physics.   fible.    But  as  thcfe  corpufcles  arc,  fingly,  tooUttleto  haveany  commoa 
^"^^••■"^  meafure  applied  to  any  of  them  ;  we  muft  eftimate  thcir  minutenefs  by  the 
number  of  thofe  into  which  a  fmall  portion  or  fragment  of  matter  nuy  be 
aâually  divided  ;  the  multitude  of  thefe,  being  afForded  by  fo  inconfider- 
able  a  quantity  of  matter,  fufficiently  declaring  thateach  of  them,  in  parti- 
cular,  muft  be  furprizingly  little. 
rberarifac'       Water,  tho' granted  to  confift  of  grofs  particlcs,  in  comparifon  of  the  fpi- 
Î17»v  z^?/''^'  "^^^  and  odoriferous  ones  of  feveral  other  liquors,  as  pure  fpirit  pf  urine, 
wtour,         ^c.  yet  to  fhew  that  a  fmall  quantity  of  it  may  be  difperlcd  into  a  multitude 
of  manifcftly  vifible  corpufcles,  I  more  than  once  tried  the  rarîfaftion  of  it 
into  vapours,  by  help  of  an  aeolipile,  whcrewith,  when  I  made  the  cxperi- 
ment  the  laft  time,  the  event  proved  as  foUows  : 

We  put  an  ounce  of  common  water  into  an  seolipile,  and  having  fet 
it  upon  a  chafing-difti  of  coals,  we  obferved  the  time  when  the  ftream 
of  vapour  began  to  be  manifeft.  This  ftream  was  for  a  confident- 
ble  time  impetuous,  as  appear*d  by  the  noife  it  made,  which  would 
be  much  increas'd,  if  we  applied  to  it,  at  a  convenient  diftance,  a 
Jkindled  brand,  whereof  it  would  blow  up  the  fire  very  vehemendy. 
The  ftream  continued  for  about  a  quarter  of  an  hour,  but  afterwards 
the  wind  had  paufes  and  gufts  for  two  or  three  minutes,  befbre  it 
quite  ceas'd.  And  by  reafon  of  the  ftiape  of  the  asolipile,  a  great  por- 
tion of  the  vapours  condens'd  in  the  upper  part  of  it,  and  fell  down 
in  drops  ;  fo  that,  fuppofing  they  alfo  had  come  out  in  the  form  of  wind, 
and  tlie  blaft  had  not  been  intermitted  towards  the  latter  end,  I  gucfs*d 
it  might  hâve  continu'd,  uninterruptedly,  for  i8  or  20  minutes.  And  by 
applying  a  meafure  to  thefmoke,  that  came  out  very  vjfible,  in  a  form  al- 
moft  cotiical,  where  it  feem*d  to  hâve  an  inch  or  more  in  diameter  ;  it  ap- 
pear*d  to  be  diftant  from  the  orifice  of  the  aeolipile,  about  20  inches,  and 
five  or  fix  inches  beyond  that,  tho'  it  were  fprcad  fo  much  as  to  havc  four 
or  five  inches  in  diameter,  yet  the  irregular  cohérent  clouds  were  manifeft- 
ly  confpicuous. 
ne  rarifac^  After  the  rarifaftion  of  water  turn'd  to  a  vapour,  we  may  confider  that 
tion  offe-wel,  of  fcwcl,  whcii  *tis  tum'd  into  flame. 

turn'd  to  Having  often  burn'd  fpirit  of  wine,  and  alfo  oil,  in  glafs  lamps,  fo 

jtame.  made,  that  the  furface  of  the  liquors   ftill   continued  circulât -,  !twas  cafy 

to  obferve,  how  little  the  liquor  would  fubfide  by  the  wafte  that  was 
made  of  it  in  about  half  a  quarter  o£  an  hour.  Yet,  ifwe  confider,  that 
the  naked  eye,  after  fome  exercife,  may,  as  I  hâve  often  tryM,  difcem 
the  motions  of  a  pendulum,  that  Iwings  faft  enough  to  divide  a  fuigle 
minute  into  ^40  parts  ;  and  confequently  half  a  quarter  of  an  hour  into 
1800  parts;  if  we  alfo  confider  into  how  many  parts  of  the  time  em- 
ployai by  a  pendulum,  the  vilM^tions,  flow  enough  to  be  difcerniblc  to 
the  eye,  may  be,  mentally,  •  fubdivided  ;  and  if  we  further  confider,  that 
without  intermiffion,  the  oil  is  prey*d  upon  by  an  aftual  flame,  and  that  the 
partîcles  of  it  cominually  furnifli  a  confiderable  ftream  of  ihining  mat- 
ter, which,  with  a  ftrange  celerity^  is  always  flying  away  j  we  may  very 
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wefl  concetve  that  thofe  parts  of  flame,  into  which  the  oil  îs  turn'd,  are  Piiysics. 
foiprifingly  minute  ';  fince,  tho*  the  waftinç  of  the  oil  is  in  its  pro^efs  y-'^V*^** 
too  flow  to  be  •perceîv'd  bv  the  cye  ;  yet  *tis  certain,  thcre  is  a  continuai 
decreafe  of  its  dëpth,  its  phyfical  furfaces  being  continually  and  fucceflîvely 
attenaated  and  turned  into  flame*.  And  the  ftrangefubtilty  of  the  corpuf- 
des  of  flame  m^ht  bc  more  ftrongly  argued,  if  we  Ihould  fuppofe,  that, 
inftead  of  common  oil,  the  flame  were  nourifli'd,  as  'tîs  poffible,  by  a  few- 
el  much  moré  compaél  and  durable. 

Having,  in  a  pair  of  tender  féales,  carefully  weigh'd  out  half  a  grain Gump§wdir 
of  gun-powder,  we  laid  it  on  a  tile,  and  whelm'd  over  it  a  veflel  of  glafs,  î^^^/^oke, 
w\t\vabTafsplate  to  cover  the  upper  orifice  of  it*,  Aen  havingfired  the  •^^*''' 
gun-powder,  we  obferved,  that  thefmoke  of  it  darken'd,  and,  as  to  fenfe, 
fill'd  the  wholecavîty  ofthe  glafs,  tho*  its  bafîs  were  eight  inches,  its 
peipendicular  height  above  twenty,  and  its  figure  far  more  capacious 
than  if  it  were  conical.  And  this  fmoke,  not  containing  it  felf  wîthin  the 
vcffel,  iflued  out  at  two  or  three  little  interftices,  that  were  purpofely 
left  betwecn  the  orifice  of  the  veflel,  and  the  plate  that  lay  upon  it.  This 
cover  we  then  remov*d,  to  obfervc  how  long  ôie  fmoke  would  continue  to 
afcend  ;  which  we  found  it  would  do  for  about  half  a  quarter  of  an  hour  ; 
and  during  near  half  that  time,  the  fmoke,  continually  afcending,  feemM  to 
be,  at  its  going  out,  of  the  famé  diamcter  with  the  orifice  at  which  it 
iflued  -,  and  it  wou*d  afcend  fometimes  a  foot,  fometimes  half  a  yard, 
fometimes  two  feet,  or  more,  into  the  air,  before  it  difpers'd  and  vanifli*d 
into  ît. 

Now,  confîderîng  that  the  cavity  of  this  round  orifice  was  two  inches 
în  diameter,  how  many  myriads  of  vîfible  corpufcles,  may  we  eafily 
conceive,  throng'd  out  at  fo  large  an  out-let,  în  the  time  above  mention'd; 
fince  they  were  continually  thrufting  one  another  forwards  ?  And  into  fo 
many  vifible  partîcles  of  fmoke,  muft:  we  admit,  that  the  half  grain  of 
powder  was  ftiatter'd  ;  befides  thofe  multitudes,  which,  having  been  turn'd 
into  aftual  flame,  may,  probably,  be  fiipposM  to  hâve  fuffèr'd  a  comminu- 
tion  that  render'd  thcm  inviflble.  And  to  fliew  that  the  number  of  thefè 
fmall  particlcs  was  exceeding  great,  I  caus'd  the  glafs  to  be  filled  with 
common  water,  and  found  it  to  contain  22  pints  j  and  caufing  one  of 
thofe  meafures  of  that  fluid  to  be  weigh'd,  it  came  fo  near  fixteen 
ounces,  that  the  computation  of  the  whole  water  amounted  to,  at  leafl:, 
lôOjOoo  grains,  and  confequently  320,000  half-grains.  To  which,' îf 
we  add,  that  this  gun-powder  would  readily  fink  to  the  bottom  of  wa- 
ter, as  being  infpccie^  probably,  twice  as  heavy  ;  we  may  guefs  the  fpace, 
to  which  the  fmoke  reach*d,  exceedcd  500,000  times  that  which  contain^d 
the  unfired  powder-,  and  this,  tho*  the  fmoke  being  confin*din  the  veflTeU 
was  thereby  kept  from  diffufing  it  felf  fo  far  as,  by  its  ftreaming  out,  it 
fliou'd  feem  it  wou*d  hâve  donc. 


•  An  inch  of  cindle,  wîicn  convertcd  intci'ation,  inhïs  Rfligious PlfiJefifhr,  divided  inco> 
tîf:ht«  îs,  âcooffdine  (o  Dr.  JWAM(/f«(>/*^cilcu  1269,617,040  partf. 
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PHYSïca.        To  thefe  inftances,  from  inanimatc  bodies,  I  fliall  add  cme  taken  from 

^^"'V^'^  animais.     Thofe,  who  hâve,  from  time  to  timc,  open*d.eggs  that  hâve  becn 

T/je  luonder-  broodcd  upon  by  a  hen,  cannot  but  hâve  obfcrved,  how  imall  a  propordon 

^^f^hÎTaZ'fn^'^^  chick  bears  to  thc  bulk  of  the  wholc  egg  -,  whcn  that  which  Dr.  Har^ 

tbe  jîrft^t^di- '^^  caUs  the  PunUum  faliensy  difclofes  the  motion  of  the  heart,  and  thc 

ments  of  a     colour  of  the  blood  ;  and  that  even  about  the  feventh  or  etghch  day,  the 

Mite.  whole  chick,  now  vifibly  form'd,  bçfiars  no  great  proportion  to  thc  whole 

egg,  which  is  to  fupply  it  with  aliment,  not  only  for  its  nourilhnunc;  but 

fpeedy  growth  for  many  days  after, 

Now,  having  feveral  times  found,  that  cheele-mites  themfelves  arc 
generated  of  eggs  ;  if  we  conccive,  that  in  thefe  eggs,  as  in  or- 
dinary  ones,  the  animal,  at  its  firft  formation,  bears  but  a  fmall  pro- 
portion to  the  bulk  of  the  whole  egg  -,  the  remaining  part  being  to  fuf- 
fice  for  the  food  and  growth  of  the  embryo,  probably  for  a  ccmfidcra- 
ble  time  \  (fmce,  if  an  ingenious  perfon,  whom  I  defired  to  watch  them, 
did  not  mif-inform  me,  they  ufe  to  be  about  ten  or  twelve  days  in  hatch- 
ing  *,)  and  as  this  whole  e^  it  felf  will  be  allowed  to  be  but  little,  with  re- 
gard to  the  mite  it  came  irom  *,  how  extreamly  and  unimaginably  minute 
then,  may  we  fuppofe  thofe  parts  to  be,  that  make  up  the  alimentai 
liquors,  and  even  the  fpirits,  that,  palfing  through  the  nerves,  (crve  to 
move  the  limbs  and  organs  of  fenfe,  of  but,  as  it  were,  the  model  offuch 
an  animal,  as  when  it  refis,  wou'd  not  it  felf  be  vilible  to  the  naked 
eye  ? 
j  Juètiie  di'  -^g  carefuUy  weigh'd,  in  a  pair  of  tender  fcales,  one  grain  of  coppcr 
elÙltfîop-  filings,  and  made  a  folution  thereof  in  thefpiritof  fal-armoniac;  having 
per,  found  by  former  trials,  that  this  menftruum  wou'd  give  a   far  dccpcr 

^  blue  colour,  than  either  jiqua  fortisy  or  Àqua  regia.  This  liquor,  of 
which  we  ufed  a  large  portion,  that  ail  the  copper  might  be  throu^ily 
diflblved,  we  put  into  a  tall  cylindrical  glafs,  about  four  inchcs  in  dia- 
meter,  and,  by  degrees,  pour'dto  it  of  diftUPd  water,  which  is  moreprc^tcr, 
in  this  café,  than  common  water,  till  we  had  almoft  fiU'd  the  glafs,  and 
faw  the  colour  grow  fomewhat  pale  ;  and  then  we  warily  poui'd  this 
liquor  into  a  conical  glafs,  that  it  might  be  the  more  eafy  to  fill  the 
veiTel  feveral  times  to  the  famé  height.  This  conical  glafs  we  fiUed 
to  a  certain  mark,  four  times  fucceflively  ;  weighing  it  and  the  liquor 
too,  a$  often,  in  a  pair  of  excellent  fcales,  purpofely  made  for  ftadcal 
experiments  ;  and  which,  tho*  flrong,  wou'd,  when  not  too  much  loaden, 
turn  with  about  one  grain.  Thefe  feveral  weights  of  the  glafs,  togcchcr 
with  the  contain'd  liquor,  we  added  t(^ether  -,  and  then  carefîilly  weig^ 
ing  the  empty  glafs  again,  deduâed  four  times  its  weight  from  the  fum, 
and  thereby  found  the  weight  of  the  liquor  alone  to  be  28,534  grains  i 
fo  that  a  grain  of  copper,  which  is  not  half  fo  hcavy  infpecie  as  fine  gold, 
communicated a  tînéture  to  28,534  times  its  own  weight. 

But  as  the  defign  of  my  experiment  was  to  fhew  into  what  a  number 
of  parts  one  grain  of  copper  might  be  divided';  this  multitude  of  parts 
muu  be  eftimated  by  the  proportion,  not  fo  much  in  weigh^  as  in  bulk, 
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oF  tbe  tingîng  métal  tô  the  tinged  liquor;  and  confequently,  fmcc  hjr- Physics. 
droftaûcal  trials  hâve  informed  me,  that  the  weight  of  copper  to  the  i^XVX-/ 
we^  of  water,  of  the  famé  bulk,  is  nearly,  as  nine  to  one  ;  a  grain  of 
copper  is  in  bignefs,  but  the  ninth  part  of  as  much  water  as  weighs  a 
grain  ;  and  fo  our  number  of  the  grains  of  tinged  water  muft  be  muiti- 
pl'ied  by  nine,  to  give  us  the  proportion  between  the  tinging  and  tinged 
bodics;  that  is,  a  finglë  grain  of  copper  gave  a  bluenefs  to  above 
256,806  parts  of  limpid  water,  each  of  them  as  big  as  it.  Which,  tho* 
it  may  fecm  fcarce  crédible,  yet  I  thought  fit  to  profecute  the  experi- 
ment  farthcr,  by  pouring  ail  the  liquor  out  of  the  tall  cylindrical  glafs 
into  anothcr  clean  veffel,  whcnce  filling  the  conical  glafs  twîce,  and 
emptying  it  as  often  into  the  famé  cylindrical  glafs,  the  third  time  I 
filled  the  conical  glafs  with  colourlefs  diftilled  water,  and  pouring  that  al- 
fo  into  the  cylindrical  glafs,  we  yet  found  the  mixed  liquor  to  hâve  a 
manifefl  bluenefs.  And,  laftly,  throwing  away  what  was  in  the  cylin- 
drical glafs,  we  poured  into  it  out  of  the  famé  conical  glafs,  equal  parts 
of  diftilled  colourlefs  water,  and  of  the  tinged  liquor,  we  had  formerly 
fet  apart  in  the  clean  veffel,  and  found,  that  tho*  the  colour  were  very 
fainr,  yet  an  attentive  eye  could  eafily  difcern  it  to  be  bluilh  ;  and  fo 
it  was  judged  by  a  ftranger  who  was  brought  in  to  look  upon  it,  and  de- 
fired  to  fay  of  what  colour  he  thought  it  :  whence  it  appears,  that  one 
grain  of  copper  was  able  to  impart  a  colour  to  above  double  the  former 
quantîty  of  water. 

This  expcriment  I  hâve  been  the  more  particular  in  relating,  both  be- 
caufe  it  is  new  and  becaufe  without  circumftances,  it  would  feem  as 
incredible  as  *tis  furprizing,  that  a  portion  of  matter  fhould  be  ablc 
to  impart  a  confpicuous  colour  to  above  256,806  times  its  bulk  of  wa- 
ter, and  a  manifeft  tindture  to  above  385,200,  and  a  faint,  but  yet 
dilcernible  and  diftinguifhable  colour,  to  above  530,620  times  its  bulk  of 
water. 

We  alfo  took  a  grain  of  refined  gold,  and  having  diflblved  it  without -'««r'^SN^ 
heat,  in  a  fufficient  quantity  of  good  Jquaregia^  we  put  to  it  about  two^^*'*^^ 
fpoonfijUs  of  water-,  and  then,  by  a  thread,  we  hung  in  the  mixture  a  fmall 
pièce  of  a  clean  metalline  body,  and  kept  it  fufpended   in  the  liquor  for 
many  hours.     By  this  means  we   obtained  a  precipitate   of  a   fine  deep 
colour,  fo  large  and  light,  that  it  was  a  long  time  before  it  would  ail 
fettJe  to  the  bottom.    Then,    looking  upon  the  remaining  part  of  the 
fufpended  metalline  body,  we  found  it  fo  very  little   lefs  than  when   the 
whole  was  firft  put  in,  that  the  diminution  of  it  was  not  judged  to  a- 
mount   to  near  a  grain.      By  which  experimcnt  it  appeared,  that  one 
grain  of  gold,  not  fwimming  in  parts  feparately  invifible,  as  in  folutions, 
but  redured  to  a  manifeft  powder,  feemed  to  make  a  confiderable  qUanti- 
ty  of  precipitate,  at  the  bottom   of  the  cylindrical  vial,  its  diameter,  a- 
bout  an  inch,  wherein  we  kept  it.     And   this  glafs,   being  a  little  fha- 
ken,  the  precipitate  would  rilè  like  mud,  and  be  fo  thoroughly  difperfed, 
in   the  forai  of  a  powder,  through  the  wholc  body  of  the  liquor,  and  a 
Vol.  I.  Ggg  *     greatcr 
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Physics.  greater  quantîty  of  water  adckd  to  it,  that  at  flrft  ît  feemed  opakc, 
V/VNJ  and,  after  fome  time,  appeared  like  a  high  purple  folution.  So  thatone 
grain  of  gold,  (for  the  colour  fliew*d  there  was  fome  of  that  mctaJ  in 
cvery  corpufcle  of  the  precipitate)  was  reduced  înto  as  many  grains  of 
powder,  as  fufEced  to  lodge  themfelves  in  ail  the  partides  of  vilible  fpacc, 
contain'd  in  a  mafs  of  two  ounces  of  water. 

It  îs  deliver'd  by  approv'd  writers,  that  feveral  perfons,  by  barely 

t!!!Vfiathi  ^o^^^^  dry'd  cantharides,   for  fome  timc,  in  their  hands,   havc  feir  mach 

lwm«»  W>  P^^'^  ^^  ^^^  ^^^^  of  the  bladder,  and  had  fome  other  urinary  parts  fcn/îWy 

înjured  j  which  effefts  are  certaînly  due  to  material  effluvia,  that  to  get 

înto  the  mafs  of  blood,  muft  pafs  through  the  pores  of  the  flcin. 

Scaliger  relates,  that  in  his  country,  Gafc&nj^  there  are  fuch  virulent 
fpiders,  that  if  a  man  treads  upon  them  to  crufh  them,  theîr  poifon  will 
pafs  thro*  the  foies  of  his  fhoes  :  and  P//J,  in  his  hiftory  of  Brazil^  ha- 
ving  fpoken  of  a  venomous  fifli  of  that  country,  and  the  antidotes  hc  had 
fuccefsfully  ufed  againft  its  poifon  ;  he  proceeds  to  anothcr,  which,  hc 
fays,  has  this  wonderfol  property,  "  by  the  flîghteft  touch  of  the  hand, 
**  or  even  of  the  foot  of  him  who  bruifes  it  through  the  (hoc,  to 
"  caufe  a  palfy,  and  a  numbnefs,  like  the  Eurcfnan  torpédo,  tho*  Ids 
"  lafting.*' 

Buttho*the  torpedo's  affefting  the  ftriker  at  a  diftance,  fccmsowing 
to  the  ftupefadive,  or  other  venomous  exhalations  ifluing  from  the  ani- 
mal, irritated  by  the  ftroke,   and  breathed  in  together  with  the  air  thcy 
infeft  -,   yet  their  benumbing  or  otherwife  afFeôing  the  arm  that  ftnick 
it,   ràther  than  any  other  part,  feems  to  argue  that  the  poifonous  fteams 
get  in  at  the  pores  of  the  flcin  of  the  limb,  and  fo  ftupefy,  or  other- 
wife injure  the  nervous  or'mufcular  parts  of  it*.     But  that  fome  ef- 
fluvia,  even  of  folid  bodies,  may  be  fubtile  enough  to  pafs  the  pores  of 
the  clofeft  fubftances,  appears  from  thofe  of  the  load-ft:one,  which  are,  by 
Even  the  efflu-  magnetical  writers,  faid  to  penetrate,  without  refîfl:ance,  ail  kinds  of  bodies. 
'Via  of  finis  And  tho*  I  hâve  not  tried  tliis  in  ail  forts,   yet  having  found  it  truc  in 
may  fenetrate xsxtVèX^^  \  am  apt  to  think  the  gênerai  rule  admits  of  very  few  exceptions; 
fQÏids.  cfpecîally  if  that  can  be  fully  made  out,  which   is  affîrmed  aboutÂeper- 

vioufnefs  of  glafs  thercto.  For  glafs  îs  generally  reputed  to  be  as 
clofe  a  body,  as  any  in  nature  ;  and,  I  hâve,  by  triais,  purpofcly  made, 
had  occafion  to  admire  the  clofenefs  of  very  thin  pièces  of  it.  But  m 
dials  and  fea-compaflfes,  which  are  covered  with  plates  of  glafs,  i^^  'IJ 
pretended,  that  the  needle  may  be  readily  moved  by  a  load-ftone  held 
over  it  -,  becaufe  thefe  plates  being  commonly  feftiened  only  with  wax, 
or  at  beft  with  cément,  the  magnetical  effluvia  pafs  not  through  tne 
glafs,  but  through  that  much  more  pervious  matter  employ'd  to  le- 
cure  the  junéhircs,  only,  from  the  entrance  of  the  air.    To  clear  this  mat- 

*  The  numbn?fs  occafîoncd  by  the  torpédo  |  whcnce  the  nervcs  ire,  by  a  communie^»* 

Îiroceeds  from  nothing  more  than  an  exceedtng  I  this  motioDy    afieâed  in  a  pcculUr  n"^" 
wift  ftroke,  whioh  the  créature  afually  givcs,  I  M.  Reaumur  «ves  a  very  foll  âccoofttoi" 
in  order.  to  kill  or  ilupefy  its  prey,  by  mcans  I  matter  in  the  Jr#M^  JlrMrV^  A.  1714* f"44/ 
of  two  panipilar  mafcles»   whofe  office  it  is  ;  i 
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ter,  I  caufed  fome  needles  to  be  hermetîcally  fealed  up  in  glafs  pipes,  Physics. 

wluclî   being  laid  upon  the  furface  of  water,   whereon  they  would  light-  <^^r\J 

ly  float,   thc    includcd    needles    did    not  only  readily   anfwer   to    the 

ioad-ftone  externally  applied,  tho*  a  weak  one,   but  comply*d  with  ît  fo 

well,  that  I  could  eafily  lead,  without  touching  it,   the  whole  pipe  to 

what  part  of  the  furface  of  the  water  I  pleafed.     I  alfo  found,   that  by 

appiying  a  becter  ldad*ftone  to  the  upper  part  of  the  fealed  pipe,   with  a 

needle  in  ît,  I  could  make  the  necdk  leap  up  from  the  lower  part,  as  near 

to  the  load-ftone  as   the  interpofed  glafs  would  give  it  leave.    But  I 

thou^t  it  more  confiderable  to  manifeft,   that  the  magnetical   effluvia 

evecv  of  fuch  a  dull  body  as  the  globe  of  the  earth,  would  alfo  penetrate 

glals.      And  this  I  attempted  after  the  fbllowing  manner  :   I  took  a  cy- 

lindricaJ  pièce  of  iron,  aboutthe  bignefs  ofone*sîittle  finger,  and  between 

haJf  a  /bot  and  a  foot  long  5  having  fbrmerly  found  that  the  quantity  of 

unexcited  iron  forwards  its  opération  upon  excited  needles  ;  and  having  her- 

mctically  fealed  it  up  in  a  glafs  pipe,  but  very  little  longer  than  it,  I  fup- 

pofed,  that  if  I   held  it  in  a  perpendicular  pofture,  the  magnetical  effluvia 

of  thc  earth,  penetrating  the  glafs,  would  make  the  lower  extrême  of  the 

iron  anfwerable  to  the  north  pôle  ;  and  therefore,   having  applied  this 

ro  that  point  of  the  needle,  in  a  dial  or  fea-compafs  which  looked  towards 

the  north,    I  prefumed,   it  would  drive  it  away  ;    which  accordingly  it 

did.     And  having  for  farther  trial  inverted  the  included  iron,   and  held 

it  in  a  perpendicular  pofture,  juft  under  the  famé  point,  that  extrême 

of  thc  iron  rod,  which  before  had  driven  away  this  point,  being  by  inver- 

fion  bccome  a  fouth  pôle,  attraéled  it  ;  from  which  fudden  change  of 

pôles,  mercly  upon  the  change  of  fituation,  it  alfo  appeared,   that  thc 

iron  owed   its  virtue  only  to  the  magnetifm  of  the  earth  ;  not  that  of  an- 

other  load-ftone,  which  would  not  hâve  been  thus  eafily  altérable- 

Another  proof  of  the  great  fùbtilty  of  effluvia,  arifes  from  the  fmall  de- 
creafe  of  weight  or  bulk  that  a  body  may  fuftain  by  parting  with  great 
numbers  of  them.      That  bodies  infufed  in  liquors  impregnate  them  with  Large effk^d 
new  qualities,  do  it  by  imparting  to  them  fomewhat  of  their  own  fub-  ^y  *"'  ^'^'* 
ftance,   will,  I  prefume,  be  readily  granted   by  thofe,   who  conceive  not  ^Zlf^ ^^ 
how  one  body  fliould  communicate  to  another  a  folitary  naked  quality,  huâtfUdiis% 
unaccompanied  by  any  thing  corporeal  to  fupport  and  convey  it.     Glafs  of 
antimony,  and  Crocus  Metallorum^  being  either  of  them  infufed  in  a  great 
proportion  of  wine,  will   make  it  vomitive  ;  and  if  that  liquor  be  poured 
ofF,  and  new  put  on,  every   frefli  portion  of  it  will  be  impregnated  with 
the  famé  virtue;    and  this,   tho*  the   liquor   be  changed   abundance    of 
times  :   yet  the  antimonial  glafs,  or  Crocus^  are  faid  to  continue  the  famé, 
as  well   in   weight  as  virtue.     But  I  doubt  whether  the  experiment  hâve 
been   exaftly  made  ;  for  the  moft  ingenious  phyficians,  whom  I  hâve 
queftioned  about  it,  acknowledg*d  the  taft,  and  fometimes  the  colour  of  the 
wine  to  be  altered,  by  the  infufed  minerai.  However,  fînce  after  repeated  in- 
fufions,  the  minerai  fubftance  is  not  yct  fenfibly  diminifhed  in  bulk  or  virtue, 
'cisaproper  inftance  :  for,  that  there  is  a  powerful  emetic  quality  im- 
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Physics,  parted  to  the  liqiior,  îs  manifeft  by  expérience  ;  and  that  the  minerai  docs 
^/YNi^  i^ot  impart  this  virtue  by  irradiation,  as  Helmont  fpeaks,    but  by  fubftan- 
tial  efflux,  feems,  to  me,  very  probable;  not  only  becaufe  'tis  hand  to 
conceive  how  it  can  be  donc  otherwife,  but  becaufe,  as  we  obfervcd,  the 
wine  often  changes  colour,  by  keeping  a  compétent  time  upon  the  mi- 
nerai, as  if  it   drew  thence  a  tinéture  :  and,  even  when  it  is  not  difco 
lour*d,  I  think  it  unfafe  to  conclude,  that  the  menftruum  has  not  wrought 
upon  it  ;   for   I   hâve  kept  good  fpirit  of  vinegar,  a  confideraWe  ùmt^ 
upon  finely  powdered  glafs  of  antimony,   made  perfSy   without  Rndmg 
this  fpirit  to  be  at  ail  tinged  ;  tho*  'tis  known,.  that  antimonial  glafs  is 
foluble  in  fipîrit  of  vinegar,  as  mine   afterwards  appeared  to  be,  by  a 
longer  digeftion  in  the  famé  liquor.     But  there  may  be  a  great  numbcr 
of  minute  particles  dîflblved  in  the   menftruum,  before  they  become  nu- 
merous  enough  to  change  the  colour  of  it.     Thus,  tho*  too  great  a  quan- 
tity  of  the  prepared  antimony  be  put  into  the  liquor,  yet  it  will  not  be 
thereby  made  too  ftrongly  emetic.     For,   the  wine,   being  a  menftruum, 
will,  like  other  menftrua,  be  impregnated  but  to  a  certain  meafure,  with- 
out diflblving  the  overplus  of  the  matter  put  into  it.     And  fteel,  which  is 
a  harder  and  heavîer  body  than  glafs  of  antimony,   is  itfelf  in  part,  rea- 
dily  foluble,  in  rhenifh,  or  other  white  wine,   and  fometimes  cvcn  in 
water. 

*Tis  mentioned  by  Helmont  y  and  has  been  trîed  By  more  than  one  of 
my  acquaintance,  that  mercury  imparts  to  water  or  wine,  whcrein  it 
has  been  long  infufed  or  boiled,  the  faculty  of  deftroying  worms?  without 
fufFering  any  diminution  of  its  fubftance. 

Having,  in  a  pair  of  exaû  fcales,  fulpended  a  pièce  of  ambergreafc, 
bîgger  than  a  waînut,  and  weighing  above  an  hundred  grains,  I  couldnot, 
in  three  days  and  an  half,  that  I  had  opportunity  to  make  the  trial,  dif- 
cover  any  decreafe  of  weight  ;  tho'  fo  rich  a  perfume  lying  in  the  opcn 
air,  was  likelv,  in  that  time,  to  hâve  parted  with  many  odorircrous  fteams. 
And,  a  while  after,  fufpending  a  lump  of  Afafœtiday  for  fivc  daysanJ 
a  half,  I  found  it  not  to  hâve  fuftained  any  difcprnible  lofs  ;  tho*,  notivith- 
ftanding  the  unfavourable  cold  feafon,  it  had  about  it  an  atmofphcne,  re- 
plenifhM  with  fetid  exhalations:  and  when,  12  or  14  hours  after,  per- 
haps  upon  fome  change  of  weather,  I  came  to  look  upon  it,  tho'  1  found 
the  equilibrium  fomewhat  alter'd,  yet  the  whole  lump  had  not  loft  half  a 
quarter  of  a  grain  ;  which  induced  me  to  think,  there  may,  perhaps 
be  fteams  difcernible  by  our  noftrils,  that  are  far  more  fubtile  than  the 
odorous  exhalations  of  fpices.  For  having,  in  very  good  fcaJes,  fufpend- 
cd  in  the  month  oi  Marcb^  an  ounce  of  nutmegs,  they  loft,  in  about  fix 
davs,  five  grains  and  a  half;  and  an  ounce  of  cloves,  iii  thcfamc  time, 
loft  feven  grains  and  five  eighths. 

It  will  doubtiefs  render  it  more  probable,  that  a  fmall  quantity  of  mat- 
ter being  fcattered  into  invifible  effluvia,  may  be  exccedinglyrarificdand 
cxpanded,  if  I  can  Ihew  that  it  may,  for  a  confiderabfc  time,  cmit  mul- 
titudes of  vifibie  parts,  and  that  in  fo  clofe  anordcr  samongthcinfelvcs, 
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as  to  fecm,  in  thcir  aggrc^te,  but  one  întirc  liquor,  cndowM  with  a  Physics.' 
ftreaming  motion,   and  a  diftînft  fuperficies,  whercîn   no  interruption   is  i^Wi^ 
to  be  feen,   cven  by  an  eye  placed  near  it.     I  was  induced  to  devife  fuch 
an  expcriment,   by  confidering,    that  ail  the  total    diflblutions,  hitherto 
madeof  pigments,   hâve  been  in  liquors  naturally   cold,    and  confifting 
probably  of  much  lefs  iubtile,   and  certainly  of  much  lefs  agitated  parts, 
than  that  fluid  aggregate  of  (hinîng  matter,  we  call  flame  ;  whence  I  ar- 
gued,   that  if  I  could  once  totally  diflblve  a  body  compofcd  of  parts,   fo 
minute  as  thofe  of  a  métal,  into  aftual  flame,   and  hufband  this  flame  fo, 
that  it  (hould  not  immediatelv  wafte,  I  fhould  thcreby  diflblve  the  mé- 
tal in  a  far  more  fubtilc  menftruum  than  common  water,   Aquafortis^  A- 
qua  regiaj  or  any  other  known  menfl:ruum  I  hâve  yet  employed  :   and 
confequently,  the  atténuation  of  the   métal,   in  this  fiery  menft:nium,      k" 
would   much  furpals,    not  only   what    happens   in    ordinary   metallinfc 
ûylutionSy    but  poflîbly  alfo,   what  I   hâve  notcd  about  the  flirange  dif- 
fufîon  of  copper  diflblv'd  in  fpirit  of  fal-armoniac  and  water.     In  pro- 
fecution   of  thîs  defign,  I  fo  prepared  one  fingle  grain  of  that  métal, 
as  to  dîflTolve  it   in  about  a  fpoonful  of  an   appropriated  menfl:ruum  -, 
and  having  caufed  a  fmall  glafs  lamp  to   be  purpofely  blown  to  con- 
tain  this  liquor,   and  fitted  it  with  a  focket  and  wieck,   fo  that  it  burnt 
with  a  large  flame,  and  very  hot,   tho*  without  confuming  the  wieck  ; 
feeming  ail   the   while  of  a  greenifli   blue,    as  if  it  were  but  a   fincr 
and  (hining  folution  of  copper  ;    yet  this  one  grain  of  prepared  mé- 
tal tinged  the  flame  that  was  inceflantly  produced,   during  no  lefs  than 
half  an   hour  and  fix   minutes.      Now,    if  we  confîder,    that   in    this 
flame  there  was  an  unînterrupted  fucceflion  of  multitudes  of  coloured  par- 
ticJes,  ncwly  cxtrîcated,  and  flying  ofi^in  every  of  thofe  many  parts,  where- 
in  a  minute  of  time  may  either  aéhially  or  mentally  be  divided   ;   if 
we  confider   flame  as  a   light,    and  very   agitated    body,   paflîng  with 
a  ftream  upwards,  through  the  air  ;  and,  laftly,  if  we  only  regard  the 
quantity  of  liquor  that  would  run  through  a  pipe  of  much  lefs  diame- 
ter  than  that  flame,  within  the  compafs  of  the  faid  time  ;  what  a  quanti- 
ty of  the  flreaming  fluid,   we  call  flame,   if  it  could  hâve  been  preferved 
and  coIle6ted  into  one  body,  may  we  fuppofe  would  appear  to  hâve  iflTued 
from   one  grain   of  copper,   in   the  fpace  of  36  minutes  ?  And  what  a 
multitude  of  metalline   corpufclcs  may  we  fuppofe  to  hâve  been  fupply*d 
to  tinge  that  flame  during  fo  long  a  time?  fince  a  cylindrical  ftream  of 
water,   falling  but  through  a  very  fhort  pipe  of  glafs  conftantly  fupply/d 
with  Jiquor,   pafled  at  fuchr  a  rate,  that   though  the  aqueous  cylinder 
feemed  more  flendcr,   by  two  thirds,   than  the  flame  ;  yet  we  eftimated, 
by  the  help  of  a  minute- watch,  and  a  good  pair  of  fcalcs,  that  the  wa- 
ter efButied  in  36  minutes,  would  amount  to  above  72  pounds.  j/arri  fmm^ 
The   laft   fortof  inftances,  I  fliall  produce,  to  fhew  the  ftrange  fubtilty  f/9  ofjpaa 
of  effluvîa,    is,    of  fuch  as  difcover  the  great  quantity  of  fpace  that  ««r  ^'/e^/^ 
may,  by  a  fmall  quantity  of  matter,  when  rarified  and  difpcrfcd,   ^-j^^i^^^^ 
cithcr  fillcd,  as  to  fcnfe,  or^  at  leaft,  madc  the  fphcre  of  its  aûivity.         r^fai'nLu 
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Physics,  *Tis  furprizing  to  obferve,  with  what  fagacity  fpanîels  take  notice  of» 
^^^\J  and  diftinguilh,  by  the  fcent,  the  places  where  partridges,  quails,  6fr. 
hâve  lately  been  -,  and  I  hâve  much  wondered  at  the  quick  nofe  of  an  ex- 
cellent fetting-dog,  who,  by  his  way  of  ranging,  and  other  motions,  e- 
fpecially  of  his  head,  .  would  not  only  intîmate  to  us  the  kinds  of  g^me 
whofe  fcent  he  chanced  to  light  on,  but  difcover  to  us  where  partridges 
had  haunted,  feveral  hours  before  -,  and  aflîft  us  to  guefs  how  long  they 
had  been  gone  before  we  came. 

I  havc  heard  ftrange  things,  in  Ireland^  from  thofe  who  thcre  mzke  a 
gain  of  killing  of  wolves,  about  the  fagacity  of  that  peculiar  race  of  dogs 
they  employ  in  hunting  them.  But  not  trufting  much  to  thofe  rdators  ; 
a  very  fober  and  difcreet  gentleman  of  my  acquaintance,  who  has  often 
occafion  to  employ  blood-hounds,  affures  me,  that  if  a  man  hâve  but  pafled 
over  a  field,  the  fcent  will  lie  fo  as  to  be  perceptible  to  a  good  ào^  of  that 
fort  for  feveral  hours  after.  And  an  ingenious  hunter  informs  me,  hc  has 
obferved  that  the  fcent  of  a  flying  and  heated  deer  will  fometimes  continue 
upon  the  ground  from  one  day  to  the  next. 

We  may  hère  obfcrve,  i.  That  the  fubftance  left  upon  the  grafs  or 
ground  by  the  tranfient  tread  of  a  partridge,  hare,  &fr.  probably  com- 
municates  to  the  grafs,  or  ground,  but  fome  of  thofe  emuvia  that  trzn- 
fpire  out  of  their  feet,  which  bcing  fmall  enough  to  efcape  the  dîlcern- 
ment  of  the  eye,  may,  probably,  not  amount  to  one  grain  in  weight,  or, 
perhaps,  not  to  the  tenth  part  of  it.  2.  That  the  parts  of  fluid  bodies 
are  perpetually  in  motion,  as  alfo  the  invifible  particles  that  fwim  in 
them,  as  may  appear  by  the  diflblution  of  fait  or  fugar  in  water  ;  and 
the  wandering  of  aqueous  vapours  through  the  air,  even  when  the  eyc 
perceives  them  not  :  And,  3.  Thattho'  the  atmofphere  of  one  fmall  parcd 
of  this  exhaling  matter,  may  often  be  very  large,  in  comparifon  of  the  bo- 
dy  which  throws  it  out  ;  as  may  be  guefled  by  the  diftance  at  which 
fome  fetters  or  blood-hounds  will  find  the  fcent  of  a  partrîdge  or  decr  ; 
yet  in  places  expofed  to  the  free  air  or  wind,  *tis  very  likely  that  thefe 
fteams  are  carried  away  from  their  fountain  to  maintain  the  forcmen- 
tioned  atmofphere,  for  eight  or  more  hours  ;  that  is,  as  long  as  the  Icent 
has  been  obferved  to  lie,  a  continuai  recruit  of  fuccceflîve  fteams  is 
requifite.  And  fo  very  fmall  a  portion  of  matter,  as  the  fumes  of 
thofe  fteams  may  be  fuppofed,  being  fenfibly  to  impregnate  an  atmofphere 
incomparably  greater  than  itfelf,  and  fupply  it  wirh  almoft  continuai  re- 
tcruits,  we  cannot  but  think  the  fteams  it  parts  with,  muft  be  extremcly 
minute. 

We  may  farther  confider,  that  the  fubftances  which  émit  thefe  fteams, 
being  fjch  as  lately  belonged  to  animais,  and  were,  for  the  moft  part, 
tranfpired  through  the  pores  of  their  feet,  muft,  in  likelihood,  be  a  far 
more  evaporàblc  and  diffipable  kind  of  bodies,  than  minerais  or  bumt 
vegetables,  fuch  as  gun-powder  is  mâde  of  ;  fo  that  if  the  grains  of  gun- 
powder  émit  effluvia,  perceptible  to  the  fcent  of  fome  animais,  it  may 
be  probably  fuppofed,  that  the  fmall  grains  of  this  powder  will  continue 
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much  longer  to  fupply  an  atmofphere  wîth  odorable  fteams,  than  the  cor-  Physics. 
puicles  Icft  on  the  ground  by  tranfient  animais.  Now  tho'  it  be  gène-  y^y><J 
lally  allowed,  that  very  few  birds  hâve  the  fenfe  of  fmellîng,  any  thing 
ncar  fo  quick  as  fettîng-dogs,  or  blood-hounds  -,  yet  that  the  odour  of 
gun-powder,  efpccially  when  affifted  by  the  fteams  of  the  Capui  mortmm 
ofpowde%  formerly  fired  in  the  famé  gun,  may,  by  fowls,  be  fmelt  at  a 
confiderable  diftance,  partîcularly,  when  the  wind  blows  from  thence  to 
them  ;  I  hâve  often  been  perfwaded,  from  my  own  expérience  in  flioot- 
ing  -,  and  was  confirmed  m  that  opinion  by  fober  and  ingenious  perfons, 
much  cxercifcd  in  the  killing  of  wild  fowl,  and  other  créatures. 

Thcre  îs  an  obfervation  of  the  cxpcrienced  Julius  Palmarius^  whençe  ^^^^^^/^^^  ^. 
we  leam  that  beafts  may  leave  upon  vegetables,  that  hâve  touched  thtir  jiwuia. 
bodies  for  any  time,  fuch  corpufcles,  as  tho*  unheeded  by  other  animais, 
may,  when  eaten,  produce  in  them  the  difeafes  of  the  infefted  animais  : 
for  thîs  author  writes,  in  his  ufeful  treatife  of  contagious  diftempers, 
that  he  obferved  horfes,  oxen,  Ihcep,  (^c.  to  run  mad  upon  the  eating 
fome  of  the  ftraw  on  which  mad  fwine  had  lain. 

But  the  effluvia  fmelt  by  animais  are,  tho*  invifible,  big  enough  to  bethe 
objeâs  of  fenfe  5  whence,  *tis  not  improbable,   that  among  the  fteams 
which  no  fenfe  can  immediately.  perceive,  there  fhould  be  fome  far  more 
fubtile  than  thefe,  and  confequently  capable  of  furnifhing  an  atmofphere 
much  longer,   without  quite  exhaufting  the  effluviating  matter  that  af- 
fordcd  thçm.    Fdreftus  gives  us  an  example  of  peftilential  contagion  long 
preferved  in  a  cobweb.     Alexander  Benediifus  writes  alfo,  thàt  at  Venice 
a  flock-bed  did,  for  many  years,  harbour  a  peftiferous  malignity,  to  fuch 
a  degree,  that  when,  afterwards,  ît  came  to  be  beaten,  it  prefently  infec- 
ted  the  by-ftanders  with  the  plague.     And  Sennertus  relates,   that  in  the 
year  1542,   in  the  city  of  Brejlaw^  where  he  afterwards  praftifed  phyfic, 
there  dîed  of  the  plague,  in  lefs  than  fix  months,  almoft  fix  thoufand 
men;   from  which  time,   the  peftilential  contagion  was  kept,  folded  up  in 
a  linen  cloth,  about  14  years  -,  and  afterwards,  being  unifolded  in  an- 
other  city,   it  began  a  plague  there,  which  infeôed,  alfo,  the  neighbouring    , 
towns,  and  other  places.    Trincavella  makes  mention  of  a  yet  more  laft- 
ing  contagion,   (which  occafioned  the  death  of  ten  thoufand  perfons)  that 
lay  lurking  in  feveral  ropes,   with  which,  at  Juftinopolis^  thofe  who  dy*d 
01  the  plague  had  been  let  down  into  their  graves. 

^Tisj  indeed,  the  opinion  of  feveral  phyfîcians,  that  the  contagion 
cannot  laft  above  twenty  days,  if  the  body,  it  adhères  to,  be  expo- 
fcd  to  the  free  air  and  the  wind;  yet  a  contagion  may,  fometimes, 
happen  to  be  much  more  tenacious  and  obftînate.  The  learned  Diemer- 
broeck  aflures  us,  that  his  own  apothecary,  having  but  removed  with 
his  foot,  from  one  fide  to  the  other  of  a  little  arbour,  fome  ftraw  that  had 
lain  under  the  bed,  wherein,  about  eight  months  before,  a  fervant  of  the 
apothecary's,  who  recovered,  had  been  fick  of  the  plague-,  the  infeâious 
fteams  prefently  invaded  the  lower  part  of  his  leg,  and  there  produced  a 
pungent  pain,  and  a  blifter,  which  turned  to  a  peftilential  carbuncle,  that 
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Physics.  could  fcarce  be  cured  in  a  fortnight  ;  tho%  durîng  that  time,  the  patient 
l^>OrV-^  were  neither  feverifh,  nor,  as  to  the  reft  of  his  bcxiy,  indifpos*d.  This 
meriiôrable  inftance,  together  with  fome  other  of  the  like  kmd,  that  our 
âuthor  dbferved,  extorted  from  him  this  confeffion.  "  Hence  thedodbrine 
**  of  phyficîans,  as  to  the  contagion  lurking  in  a  propcr  fubjeét,  reccives 
**  a  confirmation  ;  tho*  *tis  furprizing  that  this  contagion  fhould  remaîn 
*'  fo  long  in  the  ftraw  ;  fmce  it  had  been  expofed  to  the  wind  and  the 
*'  rain,  the  fnowand  the  cold  of  a  whole  winter.*' 

In  the  laft  place,  I  Ihall  obferve,  that  fuch  as  are  fkilful  in  pcrfiiming 
of  gloves' imbue  them  with  but  an  inconfiderable  quantity  of  odortferous 
matter  -,  yet  I  hâve  long  had  by  me  a  pair  of  fpanifli  gloves,  whicK,  in 
différent  hands  hâve  been  preferved  near  thirty  years  ;  yet  are,  at  pre- 
fent,  fo  well  fcenred,  that  they  probably  will  continue  fragrant  for  many 
years  longer.  Now,  as  fuch  gloves  cannot  hâve  been  carried  from  onc 
place  to  another,  ''  or  fo  much  as  uncover'd  in  the  free  air,  without  dif- 
fufing  a  fragrant  atmofphere  -,  we  muft  conclude  thofe  odoriferous  (faeams 
to  be  unimagînably  fubtile,  that  cou*d,  for  fo  long  a  time,  ifloe  eut  in 
fuch  fwarms  from  a  little  perfumed  matter  lodg*d  in  the  pores  of  a 
glove,  and  yet  leave  it  richly  ftock'd  with  particles  of  the  famé  nature  ; 
tho*  I  never,  fmce  I  had  them,  fo  much  as  Ihut  them  up  in  a  box. 


S  E  C  T.      IL 

Tbegreateffi-  f  ■  AHOSE  who  truft  too  much  to  the  négative  information  of  their 
cacf  ofefflu'  ■  fenfes,  without  fufficiently  confulting  their  reafon,  having  common- 
'^^'  JL      \y  but  a  flight  opinion  of  the  power  and   elHcacy  of  effluvia  ; 

îmagining  that  fuch  minute  corpufcles,  as  are  not  ufually  able  to  -work 
upon  the  tendereft  and  quickeft  of  the  fenfes,  cannot  hâve  any  confide- 
rable  opération  upon  their  bodies.  But  this  fuppofition  is  as  ill  groondcd 
as  it  is  prejudicial  :  for  tho%  cattris  parihus^  the  greatnefe  of  bodies,  in  moft 
cafés,  contributes  to  that  of  their  effcft  upon  others  %  yet  matter  being 
in  its  own  precife  nature,  an  unadlive  fubjeft,  one  part  of  the  mafs  aôs 
upon  another,  only  upon  account  of  its  motion,  whofe  opérations  are 
facilitated,  and  otherwife  diverfified  by  the  fhape,  fize,  fituation  and 
texture,  both  of  the  agent  and  of  the  patient.  And  thereforc,  if  cor- 
pufcles,- tho*  very  minute,  be  numerous  enough,  and  havc  a  compétent 
dcgree  of  motion,  they  may,  efpecially  if  fitly  fhaped,  whcn  thcy  mcct 
with  a  body  difpofed  to  admit  them,  and  receive  their  impreffions,  per- 
forai fuch  things  in  the  patient,  as  vifible  and  much  groffcr  bodies,  but 
nef€*veral   l^fs    convcniently    fhaped    and   moved,    wou'd    be    utterly    unable  to 

nvajstvhereh  effeft. 

^^'  ffl^i^o/  Thcre  are  at  leaft  fix  ways,  by  which  the  effluvia  of  a  body  may  rc- 
!S  utoi  anl  niarkably  operate  upon  another  i  as,  i.  By  the  great  number  of  cor- 
thcr.  pufcle 
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pufcles  emittéd*     2.  By  their  penetrating  and  pénrading  nature.     3.  Bj  Physics. 

their  celcricy,   and  other  modifications  of  their  motion.      4.  Bv  the  fit-  ^^W/ 

ncïs  and  indifpofition  of  their  bulk  and  Ihape,  to  the  pores  of  tne  bodies 

they  are  to  aâ  upon.      5.  By  the  motions  of  one  part  upon  another» 

which  they  excite,  or  occafion,  in  the  body  they  worlc  upon,  according 

to  its  ftruâure.     6.  By  the  fitnefs  and  power  they  hâve  to  make  them- 

felves  be  ailifted,  in  their  opération,  by  the  more  gênerai  agents  of  the  uni- 

veriè.     And  tho*  there  arc  feveral  cafés,  wherein    a  body,  that  emits  par- 

ticles,  may  notably  afièét  another  body,  by  one  of  thefe  fingle  waysj  yet 

die  great  effeéb  ate  ufually  produced  by  the  afibciation-of  two,  three,  or 

more  of  them  :  fo  that  when  I  infift  upon  one,  I  muA:  not  be  underftood  to 

exclude  the  rcft. 

Now,  fince,  as  we  hâve  feen,  the  efHuvia  of  a  body  may  be  extremely  mi-  Thenunéerof 
nutci  a/maJl  portion  of  matter  may,  confequently,  émît  great  multitudes  ^^''''*?? 
of  them  :  and  that  the  nWber  of  agents  may,  in  many  cafés,  fupply  their^^^^-^^Jj/^ 
want  of  bulk,  efpecially  where  they  jointly  aét,  or  refîft,  appears  from 
fome  familiar  inftances. 

We  fee,  that  not  onlv  the  lefler  land-flpods  that  overflow  the  neigh- 
bouring  fields,  but  thoie  terrible  inundations,  which  fometimes  drown 
whole  countries,  are  made  by  bodies,  fingly  ib  fmall  and  inconfiderable 
as  drops  of  rain,  when  they  continue  to  fall  in  thofe  multitudes,  we  call 
(Iiowers.  So  the  aggregates  of  fuch  minute  bodies,  as  grains  of  fand, 
being  heapM  tc^cther  in  fufficient  numbers,  make  banks  whereby  the 
greateft  fliips  are  fometimes  fplit,  and,  in  moft  places,  the  fea  itfèlf  is 
bounded.  And  tho*  a  fingle  corn  of  gun-powder,  or  two  or  three  toge- 
ther,  are  not  of  force  to  do  much  mifchief -,  yet  two  or  three  barrels  of 
thofe  corns,  taking  fire  tc^ether,  are  able  to  perform  prodigious  thingi. 
Aqueous  vapours  are  look*d  upon  as  the  leaft  aâive  effluvia  we  know  5  yet 
when  multitudes  of  them  are,  in  rainy  weather,  difpers'd  thro*  the  air, 
and  thcrcby  qualify'd  to  work  on  the  bodies  expos*d  to  it,  their  opéra- 
tions are  very  confiderable,  not  only  in  the  diflblutions  of  faits,  and  the 
putrefadtive  changes  of  many  bodies,  but  in  the  fwelling  they  caufe  in 
oak,  and  other  folid  wood  ;  as  appears  by  the  difïiculty  we  often  find  in, 
and  before,  rainy  weather,  to  (hut  and  open  doors,  boxes,  and  other 
pièces  of  wood-work,  that  wcre,  before,  fit  enough  for  the  cavities  where- 
to  they  had  been  adjufted.  The  ftrings  of  viols,  and  other  mufical  inftru- 
ments,  are  fometimes  ftrong  enough  to  fuftain  confiderable  weights  ;  yet, 
if  left  fcrew'd  to  their  fiill  tenfion,  they  are  often  broken  by  the  moift 
weather,  with  great  impetuofity  and  noife. 

To  try  what  a  number  of  aqueous  fteams  might  do,  I  caus'd  a  long 
flender  rope,  which  was,  in  part,  fuftain'd  by  a  puUy,  to  hâve  a  weight 
of  lead  fô  iaften'd  to  the  end  of  it,  as  not  to  touch  the  ground  \  and  af- 
ter  the  weight  had  leifure  allow'd  it  to  ftretch  to  the  cord,  as  far  as  it 
cou'd,  l  obfcrv'd,  that,  in  moift  weather,  the  watry  particles,  that  in* 
vifibly  abounded  in  the  air.,  fo  affeâed  and  fliortenM  the  rope,  as  to 
make  it  lift  up  the  weight,  wl^ich  was  about  an  hundred  pounds. 
VoL.I.  Hhh  The 
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Pifv$içs«      The  Wifil)le  ((eaqis  ifluing  out  cf  the  walls  of  a  newly  phifter'd  room, 
L^SrV  V+cî-pîn  rtierç  is  a  chareoal  fire,   arc  net  fenfihly  prejudicial  to  thofc  who 
make  but  a  îhoit  ftay  therein  ;  but  we  bave  many  inlbuicesof  perfons,  who 
lying  for  a  qight  in  fuch  rooms,  hâve  been  fonnd  dead  in  thcir  beds,  the 
next  morning  ;  beixig  fuSocated  by  the  multitude  of  noxious  vapours  e- 
initted,  during  that  tin^e, 
>-       »Tis  proper  to  obferve,  that  effluvîa  arc  not  emitted  from  bodies»  ail 
at  once,  as  £hot  is  from  a  gun  ;  but  ifilie  from  it,  as  the  vapours  outof 
E   well-heated  asolipile,   or  waters  out  of  a  fpring-head,  in  continucd 
ilreams»  wherein  frefh  parts   ilill  fucceed  ;  fo  that  tho'  as  many  effiuvia 
pf  a  bpdy,  as  can  be  fent  out  at  one  time,  were  numerous  enoogjK  to  aâ 
but  upon  the  fuperficial  parts,  yet  the  efflux  of  the  next  minute  may  get 
in  a  little  farther  \    and  each  fmallefl  portion  of  time  admitting  of  frelh 
Tecruits,   whilft,  perhaps,   the  fleams  already  enter*d  are  uig*d  on,  the 
particles  may,  at  length,    get  into  a  multitude  of  the  pores,  and  pcnctratc 
to  the  very  innermofl  parts  of  the  body. 
^^^^W^^     That  the  fubtile  and  penetrating  nature  of  efHuvia,  may,  in  many 
'm3  pénétra-  cafes,   co-operate  with  their  multitude,   in  producing  notable  cffcâs  j  and 
ting.  that  there  are  efHuvia  of  a  very  piercing  nature,   will  appear  from  fcvc- 

lal  examples.  For,  not  only  the  invifîble  fteams  of  good  Aquafortis,  and 
fpirit  ot  nitre  ufually,  in  a  fhort  time,  and,  in  the  cold,  fo  penetrate 
thecorks,  wherewith  the  containing  glafTes  were  ftopp'd,  as  to  reduccthcm 
to  a  vellow  pulp  5  but  alfo  exhalations  of  mercury  hâve  been,  fomctimes, 
(ouncl  in  the  form  of  coagulated,  or  even  of  running  mercury,  in  the 
heads,  or  very  bodies  of  thofe  gilders,  or  venereal  patients,  who  hâve 
been  too  long,  or  too  rafhly,  expofed  to  the  Aimes  of^  it  -,  tho*diey  ncver 
tpok  quick-filver  in  its  grofs  fubftance.  Chymifts  too  oftcn  find  in  thcir 
laboratories,  that  the  fteams  of  fulphur,  antimony,  arfenic,  (âc.  are 
ablc  to  make  thofe  ftagger,  or,  perhaps,  ftrike  them  down,  who  care- 
lefly  unlute  the  vefTels  >*wherein  they  had  been  diftilPd  or  fublim'd  ;  of 
which  I  hâve  known  many  fad  examples. 

And,  of  the  penetracy  even  of  animal  fteams,  we  may  eafily  be  perfwa- 
ded,  ifwe  confider  how  foon,  in  many  plagues,  the  contiguous,  but  invifî- 
ble exhalations  are  able  to  reach  the  heart,  or  infedb  other  internai  parts  ; 
for  tho*,  in  many  of  thefe  cafes,  the  blood  helps  to  convey  the  infeâion, 
yet  ftill  the  morbific  particles  muft  get  into  the  body,  beforc  thcy  can  infect 
the  mafs  of  blood.  And  in  thofe  ftupefaâions,  caus'd,  at  a  diftance,  by  the 
torpédo,  the  parts  principally  affefted,  feem  to  be  the  nervous  ones  of  the 
handandarm,  which  are  of  the  moft  retired,  and  beft-fenced  parts  of  thofe 
niemberjs.  And  I  make  the  fpirit  offal-armoniac,  whofc  invifibfc  ftcan«, 
unexcited  by  heat,  are  of  fo  piercing  a  nature,  as  ftrongly  to  affeft  the 
eyes,  and  noftrilS)  and  throats,  and  fometimes  the  flomachs  too,  ot 
thofe  they  invade  ;  and  when  a  great  cold  has  fo  clc^g'd  the  orpw 
of  fmelJing,  diat  neither  fwect  nor  fetid  odours  wou'd  at  ail  allejt 
them  5  thefe  piercing  fleams  hâve  not  only,  in  a  fcw  minutes,  madc 
thcmfclves  way,  but  fo  open^d  the  paflâges»  that  foen  aftcr,  thcpati^ 
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has  becn  able  to  fnjell  Gther  things  alfo.  And,  by  thè  famé  t>eftetratîng  Piitsîcs 
fpirit,  a  perfon  of  quality  was  reftored  to  the  faculty  of  fmélling,  whîch  ^^VV^ 
he  had  loft  for  feveral  years.  Nay,  the  fteams  of  water  îtfelf,  aflifted  by 
warmth,  are  able  to  diflblve  the  texture  even  of  hard  and  folid  bodies, 
that  are  not  fufpeéled  to  be  faline  ;  as  appears  by  the  phîlofophîcal  cal- 
cination,  whercin  folid  pièces  of  harts-horn  are  brought  to  be  eafily 
crumblcd  into  powder,  by  being  hung  over  water,  whilft  îts  fteam 
rifcs  in  dîftillation,  and  without  the  help  of  furnaces.  The  exhalations 
that  ufually  fwîm  every  night  in  the  air,  aftd  almoft  every  night  fall  to 
the  ground  in  form  of  dews,  are,  in  many  places  of  the  torrid  zone,  of  fo 
penetraûng  a  nature,  that,  as  eye-witneflès  hâve  informed  me,  they 
wotfd  in  a  very  fliort  time,  make  knives  ruft  in  theîr  (heàths,  fwords 
in  rhcir  icsibbards,  and  watches  in  their  cafés,  if  not  coi\ftantly  carrîed 
in  the  pocket.  And  I  hâve  known,  even  in  England^  feveral  nard  bo- 
dies into  which  the  vapours,  floating  in  the  air,  hâve  inlînuated  them- 
felves  fo  far,  as  to  make  them  friable  throughout. 

But  to  (hew  that  the  penetrancy  and  the  multitude  of  effluvîa  may  EJ^edalfy, 
greatly  aflift  each  other,  we  muft  not  ufually  look  upon  effluvia  as  fwarms  '^^^  theyaa 
of  corpufdes,  that  only  beat  againft  the  outfides  of  the  bodies  they  in- '*/**'*''^^' 
^'adc  \  but  as  particles,  which,  by  reafon  of  their  great,  and  frequently 
recruiced  numbers,  and  by  their  extrême  fmallnefs  of  parts,  infînuate 
themfclves,  in  multitudes,  into  the  minute  pores  of  the  bodies  they  in- 
vade,  and  often  pcnetrate  to  the  innermoft  of  *em  ;  fo  that,  tho*  each 
fingle  corpufcle  and  its  diftinâ  aftion  be  inconfiderable,  in  refpeél  of  the 
multitude  of  parts  that  compofe  the  body  to  be  wrought  on-,  yet  a  vaft  num- 
ber  of  thefe  îittle  agents,  working  together  upon  a  correspondent  number 
of  the  fmall  parts  of  the  body,  they  may  well  hâve  powerful  effeôs  upon  it. 
Thus  the  rope,  before-mention*d,  would  not,  prohibly,  hâve  been  enabled 
to  raîfe  fo  great  a  weight,  tho*  a  véhément  wind  had  blown  againft  it, 
to  make  it  lofe  its  perpendicular  ftraitnefs  j  but  a  vaft  multitude  of 
watery  particles  getting  by  degrees  into  its  pores,  might,  like  an  innume- 
rablc  Company  of  lîttle  wcdges,  fo  widen  them,  as  to  make  the  hempen 
threads  fwell  fo  forcibly,  that  the  depending  weight  cou'd  not  hinder  the 
fhortening  of  the  rope.  I  hâve,  more  than  once,  known  folid,  and  even 
hcavy  minerai  bodies  burft  in  pièces  by  the  moifture  of  the  air  -,  tho*  we 
kept  them,  within  doors,  carefiilly  fhelter^d  from  the  rain. 

That  the  celcrity  of  the  motion  ofnumberlefs  very  minute  bodies  will^^^^^^ 
hâve  very  great  effeéls,  may  be  argued  from  the  wonderful  phenomena  oïgnatwlocity. 
fired  gun-powder>  Aurumfulminans,  fiâmes  that  invifibly  touch  the  bodies 
thcyworkon,  whirl-winds,  and  thofeftreamsofinvifible  exhalations,  and 
other  acrial  particles  we  call  winds.  That  the  corpufcles  whereof  odours 
confift,  fwim  about  the  air,  as  in  a  fluid  vehitle,  may  be  eafily  prov'd. 
But  the  motion  of  the  effluvia  of  fome  fufficîcntly  odorous  bodies,  has 
too  little  celerity  to  make  a  fenfible  impreffion  on  the  organs  of  fmélling^ 
unlefs  the  fteams  be  aflifted  to  beat  more  forcibly  upon  the  noftrils  by 
the  air,  which  hurries  them  along  with  it,  when  it  ftrcams  into  their  <ia- 
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Physics.  vitics  in  the  aét  of  infpiration.     Thus  wc  fee,  whcn  thc  noftrils effet- 
^•W^  ting-dogs  are  turn'd  to  thc  wind,  the  current  of  thc  air  drives  thc  fcent 
of  the  game,  more  forcibly,  upon  the  org^. 

That  a  brilknefs  of  motion  is  requifite,  and  greatly  conducive  to  clcc- 
trical  attrapions,  appears  from  the  neceffity  we  ufually  find  by  rubbing 
amber,  jet,  fcf^.  to  make  them  émit  thofe  fteams,  by  which,  'ti$  hig^y 
probable,  their  aftion  is  perform'd  ;  atid  this  attrition,  I  conceiye,  makes 
a  reciprocal  motion  amongft  the  more  ftablc  parts,  and  thereby,  as  *twcre, 
difcharges  and  Ihoots  out  the  attraébing  corpufcles.  That  thcfe  are  ac- 
tually  emitted,  appears  from  an  obfervation  I  long  ûnce  made  *»  which 
was,  that  if  when  we  took  a  vigoroufly  excited  clcâric,  wc  did,  at  a 
certain  juniShire  of  time,  place  it  at  a  juft  diftance  from  a  fufpcnd«i  hair, 
or  other  light  body  ;  the  hair,  iâc.  wou*d  not  be  attraâed  to  the  elec- 
trie,  but  be  driven  away  from  it,  as  it  fcem'd  by  the  briflc  ftcams  tliat 
iiTued  out  of  the  eleftric  body. 

There  is  a  certain  fubftance,   which,  being  made  by  diftillation  m  the 
cold,  emits  only  a  very  mild  and  inofFenfive  fmell  ;  but  when  the  veffcl, 
that  contains  it  is  heated,  tho'  no  feparation  of  conftî  tuent  principles  ap- 
pears to  be  thereby  made,  the  effluvia  will  be  fo  altcr*d,   that  one,  wha, 
to  fatisfy  his  curiofity,  wou*d  needs  be   fmelling  to  it,  when  'nws  heat- 
ed,  declared,  he  thought  the  fteams   wou*d  hâve  kiU*d  him  ;  and  that 
the  effluvia  of  fpirit  of  fal-armoniac  were   nothing    near  fo  pierdng  as 
thefe. 
Otber  mdifi'     And  among  folid  bodies,  there  are  fome,  which,  tho*  aborading  mué 
cations  of  mo-  [^  ^  fubftance  whcrein  rank  fmells  principally  refide,  yet  are  fcarce,  at 
!l;^lu/^tf^.^^y   fenfibly  odorous;  but,  upon  rubbing  of  them  a  little,  onc  againft 
flwvia.         the  other,  fo  dart  out  their  emiflions,  as  in  a  minute  or  two,  tomakea 
.   very  ofFenfîve  fmell. 

And,  as  the  celeriry  of  motion  may  thusgive  us  vigour  to  the  exhaktions 
of  bodies  -,  fo  there  may  be  other  modifications  of  motion  that  contributc 
to  the  famé  thing.  For  not  only  greater  bodies  operate  diffcrcntly,  ac- 
cording  to  particular  modifications  j  but  even  in  fmall  partidcs  them- 
felves,  it  cannot  be  ail  one,  as  to  their  efFedb,  whether  they  mo?c  mth 
or  v/ithout  rotation,  whether  in  fuch  a  particular  line,  whether  with  or 
without  undulation,  trembling,  or  fuch  a  kind  of  confccution  ;  and,  in 
fhort,  whether  the  motion  hâve,  or  hâve  not,  this  or  that  particular  mo- 
dification ;  which,  how  much  it  may  diverfify  the  efFefts  of  the  bodi^^s 
moved, .  appears  by  the  motion,  that  the  aerial  particles  are  put  into,  by 
mufical  inftruments.  For,  tho'  the  cfFeds  of  harmony,  difcord,  and  pc- 
culiar  founds,  be  fometimes  very  great,  not  only  in  humap  bodies,  but 
in  fuch  as  are  inorganical  ;  the  whole  efficacy  of  mufic  and  of  founas, 
that  are  not  extraordinary  loud  and  différent,  feems  to  dépend  upon  the 
diti'ercnt  manners  of  motion  wl^ereinto  that  air  is  put>  whjch  makes  thc 
immédiate  impreflions  on  our  organs  of  hearing. 
Odd  effeBiof  ^s  for  celerity,  and  other  modes  that  diverfify  the  motion  of  effluvia, 
hghtmng,      j  flj^j  ^j^jy^  j^  ^j^    j^^^  ^^  ^^^^  of  thofe  cflfcias  of  ligbtning,  which 
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fccm  rcferable  to  the  celerity,   manner  of  a  pulfe,   to   the  diftinA  /î-  Physicj?. 

zcs  and  fliapes  of  the  corpuicles  that  conipoie  the  dcftruftivc  matter,  ^^VNi> 

and  to  the  peculiar  relation  between  the  partîcles  of  that  matter,    and  the 

Itruâure  of  bodies  they  invade.     Many  ftrange  thîngs  reported,   as  the 

efièâs  of  what  the  Latins  call  fulmen^  aremerely  fabulous  -,  but  others 

are  not  fo:  fome  of  which  I  hâve  been  an  eye-wîtnefi  of,   within  lefs 

dian  3  ouarter  of  an  hour  after  the  thîng  has  happen*d.     And  tho'  it  be 

vcry  dîmcult  to  explaîn,  particularly,  many  of  thefe  true  phenomena  ; 

yet  ît  lêems  warrantable  enou^h  to  argue  from  them,  that  there  may  bc 

agents  fo  qualified,  and  fo  fwiftly  mov^d,  that,  notwithftanding  they  arc 

fo  exceedingly  minute,   as  is  neceflary    to  make  up  a  flame  which  is  a 

ftuid  body,  they  muft,   in  an  imperceptible  point  of  time,   pervade  folid 

ixxlies  ;  and  traverfing  fome  of  them,  without  violating  their  texture, 

hQTtiy    break,    meit,  and  produce  other  very  great  changes,  in  bodies, 

that   are    fitted    to    be  wrought  on  by  them.     I  was  once  fhewn,   as  a 

great  curiofity,  a  fine   pair  of  drinking-glafTes,   fomewhat  flender,   but 

very  tall,  which  fecm*d  defign*d  to  refembk  one  another  :  but,  before  I 

faw  them,   the  refemblance  was  much  leflèn'd  by  the  lightning  which  fell 

between  them,  in  fo  ftrange  a  manner,   without  breaking  either,   that 

I  couM  perceive  it  had  a  little  alter'd  the  figure  of  one  of  them,  near  the 

lower  part  of  the  cavity  ;    but  the  other  was  fo  bent,  near  the  famé 

place,  as  to  make  it  ftand  quite  awry,   in  a  furprizing  pofture.     It  alfo 

appears  ftrange  to   me,  that  nature  fhou*d,   in  the  free  air,  make  of  per- 

haps  invifible  exhalations,   fuch  an  a^rcgate  of  corpufcles,  as,  without 

breaking  the  frail  body  of  the  glaffes,  had  a  power,  in  its  paflage  thro* 

them,  that  is,  in  the  twinkling  of  an  eye,   to  melt  them  ;  which,  evcn  în 

our  reverberatory  furnaces,  wou*d  require  a  confiderable  time  to  do. 

Upon  hearing  a  clap  of  thunder,  fo  near  at  hand,  that  I  judg'd  fome  of 
the  neighbouring  places  to  be  ftruck  ;  I  fent  prefently  to  make  inquiry, 
and  immediately  repair'd  to  the  houfe  where  the  mifchief  was  done,  by 
fomething,  which,  thofe,  who  pretended  to  hâve  feen  it  coming  thiUier, 
affirm*d  to  be  like  a  flame,  moved  very  obliquely.  But  obferving  narrowly 
what  had  happen'd  in  an  upper  room,  where  it  firft  fell,  I  faw  that  it  had, 
in  more  than  oiie  place,  mclted  the  lead  in  its  pafîage,  without  breaking 
the  glafs  cafemcnts,  or  burning  the  bed,  hangings,  or  any  other  combu- 
ftible  goods,  tho*,  near  the  window,  it  hadthrown  down  a  large  part  of  a 
waii,  through  which  it  fcem*d  to  hâve  made  its  paflage  in  or  out.  And 
havtng  curioufly  pry*d  into  the  effefts  of  the  fulmen^  in  other  places  of 
the  houfe  beneath,  in  whofe  loweft  parts  it  fcem'd  to  hâve  endcd  its 
courfe  ;  I  cou*d  not  but  conclnde,  that,  if  it  were  the  famé  fulmen^  \t 
muft,  more  than  once,  hâve  gone  in  and  ont  of  the  houfe  5  and  that  the 
Une  of  its  motion  was  not  reducible  to  any  curve  or  mix'd  line  I  had  met 
wîth  ;  but  that  it  moved  to  and  fro,  in  an  irregular  manner,  not  unlike 
the  wrigling  of  fire-fquibs.  I  fliall  only  add>  *cis  a  known  tradition^ 
which  my  own  obfervations  heedfujly  made  feem,  now  and  then,  to  con- 
hvmy  that  véhément  thunder,  if  bccr  bc  not  vcry  ftrong,  wilhi&ally  tur»^^  thundtr* 
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PhysICs.  ît  four  in  à  day  or  two's  time.    Now,  if  this  degeneration  be  notone  of  dve 

VXW^  confequences  of  the  great  and  pcculiar  kinds  of  the  conculïïons  of  the  air  that 

happen  in  loud  thunder^  the  efFeâ:  may  probably  be  afcribed  to  fome  fub- 

tile  exhalations  diffus'd  thro*  the  air,  which,    penetrating  the  pores  of  the 

wood,  in  veflels  whofc  contejcture  is  not  very  clofe,  embue  the  liquor  with 

a  kind  of  acetous  ferment.     For,  confidering  that  the  pores  of  glafs  are 

fo  dofe,  as  to  be  impervious  to  thefteams,  or  fpirituouspartsof  fulphur, 

as  well  as  to  other  odorous  exhalations  ;  I  thought  it  worth  trying,  whe- 

ther  there  be  any  fulphureous  fteams,  or  other  corpufcles  difRifoi  thux>'  tbc 

air,  in  the  time  of  thunder,  that  wou*d  not  be  too  grofs  to  gct  in  at  fuch 

minute  pores  as  thofe  of  glaft.     And,  accordingly,  having  hermeticaliy  feal*d 

up  both  béer  and  aie  apart,  I  kept  them,  in  the  fummer-time,  tiÛ  there 

happen*d  a  great  thunder,  for  a  day  or  two  -,  after  which,  the  becr  that 

We,  in  common,  drank,  which  was  good  before,  being  generally  complain'd 

of,  as  turn'd  four  by  the  thunder,    I  fufFer*d  my  liquors  to  continue  at 

leaft  a  day  or  two  longer,  that  the  fouring  fteams,  if  any  fuch  there  were, 

might  hâve  time  enough  to  operate  upon  them  ;  and  then,   breaking  the 

glaffes,   found  the  liquors  good,  tho*  we  had  purpofely  forborn  the  filling 

the  glaffes,  to  facilitate   the  degeneration,     The   method  of  preventing 

the  iU   efFefts  of  thunder   upon    barrePd    liquors,  if  it   conftandjr  iuc- 

ceed,  deferves  alfo  to  be  hère  confidcr*d.     This  method  confifts  in  pbce- 

ing  a  chafing-dilh  of  live  coals,  at  a  convenient  diftance  under  the  bar- 

rels,  when  the  thunder  feems  likely  to  begin. 

tfflu^a  may     The  fifth  way  wherein  effluvia  may  havc  confiderable  effeéts,  is  the 

^t^as^%  motion  of  one  part  upon  another,  that  they  may  excite  or  occafion  in  the 

rL«^\i  ftfw-body  they  work  on,  according  to  its  ftru6hjre.     But  I  hère  propoie  to 

municati'ue    Ihew  their  effîcacy  upon  this  account,  oniy  on  organical  and  living  bodies  : 

motion  in      x^ïof  ^yç^  inanimate  and  folid  bodies  may  bc  of  fuch  a  ttruâure,    as  to 

^  ''''  f eceive  great  altérations  from  the  appropriated  effluvia  of  others  ;  as   may 

be  inftanced  in  the  power,  that  I  hâve  known,  of  fome  vigorous  load- 

ftones  to  take  away,  in  a  trice,  the  attraôive  virtue  of  an  excited  needle, 

orgiving  a  verticity,  direftly  contrary  tothe  former,  without  fo  muchas 

touching  it. 

The  load-ftone,  alfo>  affords  an  eminent  example  of  the  great  power 
of  a  multitude  of  vifible  effluvia  from  fmall  bodies,  upon  fuch  as  arc 
inorganical  or  lifelefs  -,  for  fuppofing  magnetifm  to  be  performed  by  cor- 
poreal  emifllons,  we  may  coniider,  that  thefe  paffing  unrefifted,  through 
the  pores  of  ail,  folid  bodies,  and  even  glafs  itfelf  ;  which  neither  the  moft 
fubcile  odours,  nor  eledlrical  exhalations  are  obferv*d  to  do  5  feem  to  be 
almoft  incredibly  minute,  and  much  fmallcr  than  any  other  effluvia,  tho* 
thofe  are  invifible  \  yet  fuch  incomparably  little  magnetical  fteams,  pro- 
ceeding  ffom  vigorous  load-ftones,  will  be  able  to-make  up  confiderable 
quantifies  of  fo  pondérons  a   body  as  iron*.     And  I  hâve  feen  a  load- 

*  An  experiment  made  by  Air.  Uaukshee yX^xom  it,  iliews,  that  elAuvîa,  aâîng  with  force 
wherein  the  aitrition  of  one  glafs  body,   pro-  jand  vigoor,  may  perform  the  office  of  felidbo- 

duces  %  contàlwed  light  on  4^«6tlic^  at  a  dMiaacel  dies*    See  Hémàtk  E^^im.  p^  79 %6. 
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Àone,   not  vcrjr  large,  whîch  wou'd  kecp  a  wcîght  of  iron  fufpcnded,  Physics. 
that  I  couJd  hardly  raîfe  with  oiic  arm  ;  and  another  lîttle   one,   with  V^VN^ 
which  I  cou"d  take  up  above  80  times  its  own  wcight.     And  thefe  cfflu- 
via  do  not  onlv,  for  a  moment,  faften  the  iron  to  the  ftone,  but  ketp  it 
iufpended^  as  long  as  one  pleafes. 

Bue  rhe  chief  cfeâs  of  efBuvia,  hère  to  be  confiderecl,  are  produced  Parthuiarly 
upon  animais,  which  by  virtue  of  their  curious  and  elaborate  ^^im&Mvt^inthofiofmen, 
havc  thcîr  parts  fo  conneéled,  and  otherwife  contriv*d,  that  the  motions 
or  changes  made  in  one,  may  hâve,  by  the  confent  of  parts,  a  manifeft 
opération  upon  others,  tho*,  perhaps,  vcry  diftant  from  it. 

And,  firft,  'tis  plain,  that  our  organs  of  fmellîng  are  fenfibly  afFefted 
by  fuch  minute  particles  of  matter,  as  the  fineft  odours  confift  of,  Nor 
do  thcy  always  affeâ  us  precifely,  as  odours,  fince  many  perfons,  both 
men  and  women,  are  by  Imells,  either  fweet  or  fetid,  put  into  troublefomc 
head-aches.  Ifitwerenot  ordinary,  it  would  feem  incredible,  that  the 
fcent  of  a  pleafing  perfume  ihou'd  prefently  produce  in  a  human  body, 
ihat  immediately  oefore  was  well  and  ftrong,  fuch  faintnefi,  fwoonings, 
lofs  of  fenfible  refpiration,  intumefcence  of  the  abdomen,  convulfîve  mo- 
tions of  the  limbs,  and  many  other  frightfal  fymptoms,  diat  by  the 
unikilful  are  often  taken  for  the  effefts  of  witchcraft,  and  wou*d  iitipofe 
upon  phjficians  themfel ves,  if  expérience  did  not  furnifli  thcm  with  ex-^ 
amples  or  the  like  phenomena,  produced  by  natural  means.  Thefe  fymp- 
toms manifeft  what  the  confent  of  parts  may  do  in  a  human  body  ;  finco 
even  morbific  odours,  by  immediately  affefting  the  organs  of  fmelling,  af- 
fcô  fo  many  other  parts  of  the  Genus  nervofum^  as  oftentimes  to  produce 
convuIHons  in  the  extrême  parts  of  the  hands  and  feet. 

But  theefficacy  of  effluvia  is  not   confined  to  produce  hyftcrical  fits: 
thefe  învifible  particles  may  be  able  fuddenly  to  appcafe  them  -,  as    hâve 
vcry  frcquently  try'd,  by   holding  the  fpirit  of  fal-armoniac  under  the 
noftrils  of  perfons  thus  affeôed, 

I  attrîbute  the  opérations  of  thefe  fteams  rather,  in  gênerai,  to  the 
confent  of  the  parts  that  make  up  the  Genus  nervofum^  than  to  any  hid- 
den  fympathy  or  antipathy,  betwixt  them  and  the  womb  \  becaufe  I  hâve 
known  odours  produce  cc.nfiderable  efFefts  upon  men.  I  am  acquainted 
with  a  gendeman  of  a  ftrong  conftitution,  but  confiddrably  fanguine,  who 
is  put  into  violent  head-aches  by  the  fmell  of  mufk.  And  I,  beîng  one  day 
with  him,  and  agréât  many  other  perfons  of  note,  about  a  public  affair; 
a  man,  who  haï  a  parcel  of  mufle  about  him,  making  application  to  us,  this 
gentlemam  wa^  fo  diforder'd  by  the  fmell  of  it,  which  to  moft  of  us 
provM  delightful,  that  he  was  reduced  to  make  us  an  apology,  and  fend 
the  perfum'd  man  out  of  the  room  -,  notwithftanding  which,  he  for  a 
confîderable  time  aftcr,  complain'd  to  me,  of  a  violent  pain  in  his  head, 
which,  I  perceiv*d,  had  unfitted  him  Ibr  the  tranfaélion  of  the  afFair, 
whercof  he  was  to  be  the  chief  manager.  I  knew  another  perfon,  who 
is  fubjeâ  to  the  head-ach  upon  fo  mild  a  fmell  as  that  of  danufk  rofes» 
and,  fgmetimes,  even  of  red  rofês.>  fo  that  walking  one  day  with  him  in 
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Physics.  a  fearden,  tho'  the  alleys  were  very  large,  fo  that  he  might  eafily  keep 
V>^VN-/  himfelf  at  a  diftance  from  the  rofe-buflies  ;  he  abruptly  broke  off  the  dif- 
courîe  we  were  engaged  in,  complain'd  of  the  ofFence  the  perfume  gave 
to  hîs  head,  and  defir*d  me  to  pais  înto  a  walk,  that  had  no  rofes  grow- 
"*  ing  near  it.  I  alfo  know  a  dilcreet  lady,  to  whom  the  fmell  of  rofes  îs 
not  unpleafing,.  but  fo  hurtful,  that  it  prefently  makes  her  fick,  and 
wou'd  make  her  fwoon,  if  not  feafonably  prevented. 

And,  as  odours  may  thus  give  men  the  head-ach,  fo  I  hâve  oiten  found 
the  reétified  fpirit  of  fal-armoniac,  to  free  both  men  and  women  from 
the  fits  of  that  diftemper  ;  and  fometimes,  ail  of  a  fudden.  And  tho*  I 
hâve  not  always  found  fo  flight  a  remedy  to  work  the  defîr'd  cure,  yet 
.  that  doing  it  often,  even  in  men,  is  fufEcîent  to  fhew  the  efficacy  of  mé- 
dicinal efBuvia. 

*Tis  a  known  thing,  that  women  with  child  hâve  been  often  made  to 
mifcarry,  by  the  fmell  of  an  ill  extinguilhed  candie  ;  tho*,  perhaps,  the 
fmoke,  afcending  from  thé  fnuff,  was  diflîpated  into  invifible  corpufdes, 
long  before  it  arriv'd  at  the  noftrils  of  the  women  :  and  what  violent  mo- 
tions, abortions  are  frequently  accompanied  with,  I  need  not  fay. 

I  am  acquainted  with  a  phyfician,  who,  having  for  a  long  time,  when 
young,  been  rompelPd  to  take  lenitive  eleftuary,  ône  of  the  gentJcfl: 
and  moft  pleafant  laxatives  of  the  Ihops,  conceiv'd  fuch  a  diflike  of  îty 
that  ftill,  as  himfelf  affures  me,  if  he  fmell  to  it,  it  will  work  bodi  up- 
wards  and  downwards  with  him.  Another  very  ingenious  perfon,  of  me 
famé  faculty,  has  complain'd  to  me,  that  the  fmell  of  the  greafe,  ufed 
to  the  wheels  of  a  hackney-coach,  tho*  the  coach  do  but  pals  by  him, 
makes  him  ready  to  vomit. 

Every  body  knows,  that  fmoke  is  apt  to  make  men*s  eyes  water,  and  ex- 
cite in  the  organsof  refpiration,  that  véhément  commotion,  call'd  coughing. 
But  we  need  not  hâve  recourfe  to  vifible  fumes  for  the  production  of  the 
Kke  efFeéts  ;  fince  we  hâve  often  obferv*d  them,  together  with  repeated 
fneezings,  to  proceed  from  the  invifible  fteams  of  fpirit  of  fal-armoniac, 
when  only  fmall  vials,  containing  that  liquor,  were  put  too  near,  or  toc 
haftily  to  the  noftrils.  In  the  foregoing  inftances,  the  chief  eflfc6ls  fceni 
to  be  produced  by  the  confent  of  parts  on  the  G^nus  nervofum^  and 
the  aélion  of  one  of  them  upon  the  other  ;  but  the  foUowing  is  of  a  mild 
and  grateful  odour,  upon  the  humours  themfelves. 

A  famous  apothecary,  who  is  a  very  tall  lufty  man,  feveral  times  told 
me,  that  tho*  he  was  once  a  great  lover  of  rofes  -,  yet,  having  occafion 
to  employ  ^reat  quantities  of  them,  at  a  time,  their  fteams  hâve  fo  alter'd 
him,  that,  if  he  now  comes  among  the  rofe-bufhes,  the  fmell  greatly  dif- 
compofes  him.  And  the  odonr  of  damask-rofes,  produces  fuch  a  flux  of 
humours  in  his  hcad,  that  it  fets  him  a  coughing,  running  at  the  nofe, 
gives  him  a  fore  throat,  and  makes  his  eyes  Ibre  ;  fo  that  during  the  fea- 
fon  of  rofes,  when  quantities  of^themare  brought  to  his  houfe,  he  is  gc- 
nerally  oblig*d  to  be  abfcnt. 

And 
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And  38  effluvia  thm  cauie  one  part  of  a  living  ençine  to  work  upon  an-  Phtsics* 
othcr,  by  virtueofitsftrudburc»  fothëaâionofluchinyifible  agents,  ^^Y*^  ^^>-*»- i 
o/teo,' be  much  promoted  by  thefabric,  and  laws  of  the  univeriè  itfelt  ; 
for  hy  operating  upon  particular  bodies,  they  may  difpofe,   and,  now, 
firft  qualily  them-  to  be  wrought  upon  by  light,  magnetifm,  the  atmofphere, 
gravity,  ^r  ibme  other  of  the  more  univerul  agents  of  nature. 


S  E  C  T.     IIL 

THE  effluvia  of  bodies  being,  for  the  moft  part,  invifible,  ^^^^f/^at^i' 
hâve  been  very  little  confiderM,  by  vulgar  philofophers  ;  who^^^j*[' 
fcarce  takîng  notice  of  their  exiftence,  •tîs  no  wondcr  that  theîr  dî- 
ftinâ  natures  and  différences,  ihould  be  unknown.  Jlriftotle  and  the  fchools 
imagine,  indeed,  that  the  two  grand  parts  ofour  globe  do,  fometimes,  e- 
mit  two  kinds  of  exhalations  or  fteams  :  the  earth  affbrding  thofe  that  are 
hotand  dry,  which  they  name  fumes,  and  very  often,  fimply,  exhalations  ; 
a|f(dlhc  water  others  that  are  hot  and  moîft,  which  they,  ufually,  call  va- 
pours,  to  diftinguiih  them  from  fîimes  ;  tho%  otherwife,  thefe  appellations 
are  frequcndy  confounded. 

Buii  bcfidesfuch  flight  and  obvîous  différences,  the  fteams  of  bodîes  ^^^'^ 
may  be  aJmoft  as  various  as  the  bodies  themfelves  •,  and,  thereforc,  ^^^t^^^Vhi 
ought  not  to  look  upon  them,  barely,  under  the  gênerai  and  confufed  no- fah/iauca 
tionof  fmoke  or  vapours  ;  for  they  may  probably  hâve  their  diftinâ  and'wàichjiM 
"determinate  natures,  fuitable  to  dut  ot  tne  fubftance  fitTm  whence  they'^'*** 
procecd. 

Now,  confidering  that  fluid  bodies  may  be  of  very  unequal  denfity  and  ///»/'«'«'• 

gravity,  as  is  évident  in  quick-filver,  water,  and  fpirit  of  wine  ;    and  yet 

agrée  in  the  conditions  requifite  to  fluidity  ;  I  prêiUm*d,  by  that  Inrou'd 

make  vifible  in  one,  what  happens,  analc^ically,  in  the  other,  might  be  ocu«    ^ 

larly  illuftrateâ.  I,  thereforc,  took  fome  ounces  of  roch-alnm,  and  as  much 

of  fine  faJt-peter  :    thefe   being  diflblv'd  t<^ether,  in  fair  water,  the  fil- 

tcr'd  folutîon  was  fet  toevapôrate,  in  an  open-iiiouth'd  glafs,    and  after- 

wards  Icft  to  flioot,  in  a  cool  place, .  when  there  faften'd  to  the  fides  of  the 

glafs,  feveral  fmall  cryftals,  lomé  eight-fided,  which  is  the  figure  prop^r 

toroch-alum,  and  others  ofthçprifmatical  ihape  of  pure  fait-peter  5  be- 

fidcs  other  faline  concrétions,  of  neither  of  thçfe  two  ihapes,  diftindlly  1 

^hlch  argued  them  to  be  concoagulations  of  both  the  faits.     And  this  wè 

did,  by  ufîng  fuch  a  degree  of  celcrity,  in  evapCMating  the  liquor,  2^ 

was  propcr  for  fuch  an  effcS.     For,  by  another  degree,  which  is  to  be  êm- 

ploy*d  to  recover  the  faits  more  diftinôly  and  manifeftly,  the  mattef  may 

pefo  onler'd,  ^ttheabminous  fait  ihall,   &r  the  moft4>art,  be  firft 

Vol.    L  lii  coagulated 
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^Phvsii^s.  ooagulattdfayîtfelf  ;  and  then,  frbm  the  remaihii^  licjpiot,  dîriaoQyftMM 
,Woçrr\iy^fyfl;2^s  of  nitrebe^plentifiilly  obtainM- 

Trials,  Itkethis,  wealfo  made^whlrother  faits, 'vnd,  p(urti<sufclrl7,wi>h 
.fea-falt,  ivith  alum,  and  -v^kh  vhrèol.    ^Bàt  Ahe  ipi^ciit«pwflnftBtwil], 
/alonç,  aifift  the  imagination  ncondbîvte^  hôw  the  ^rdctes  (^  bodies  taif 
fwim  about  in  a  fluide  and,  tfao'ifhiall 'encHigh  tx>  beininfibk^.l)^ 
them  retain    their  diftinét  and  determinate  natures,  and  thcir  apmcis  ta 
cohere,    upon  occafion  ;    as  others  may,  by  their  various  occuriîons  and 
coalitions,  unité  înto  lefs  corpufcles^  or  greater  bodies,  différent,  from  the 
more  fimple  partiales  that  compofe  them  ;  and  yet  not  provc  oif  indetcr- 
minate,  tho*  compounded  figures. 
jfnJ  frove/f        And  now  we   may  procecd  to  particular  inftances  of  the  determinate 
tfthcT^^^'    nature  of  effluvia.     In  the  'fii%  plate  thfen,  -that  the  cffluvia  of  manybo- 
uJojt!^  ^^      di^S'  often,  retain  a  determinate  nature,  in  an  invifiblc  fmallnefs,  and, 
oitner,  in  fucha  fize,  asrenders  them  little'enough  to  fly  or  fwim  în  the 
air,  may  appear  from  hence,  that  thefe  effluvia  bcing,  by  condenfation, 
orotherwife,  re-iinited,    they  prove  of  the  famé  nature  with  the.bodjr 
that  cmitted  theni.     Thus,    in  moîft    wwther,    the  yapours  of  watcr, 
that  wander  invifibly  thro*  the  air,  meeting  with  marble  pillan,  pave- 
ments, (^c,  by  their  coldnefs,    and  other  qualifkations,  fit  to  conden/ê 
and  retain  them,  appear  ag^in,  in  the  fonn  of  drops  of  waterrandthe 
!.famîe  vapours  retum  to  the  vifibJe  form  of  water,  when  they  fall  outof  the 
..air  in  dews,  or  -rains. 

Quick-filver  itfelf,  if  made  to  afcend  in  dîftillatîon,  with  a  convcnifrit 

^egreeoffire,  will,  almoft  whoîly,  corne  oyer,  in  the  form  of  running 

•«ercury  ^  which  ftrange  and  penetfating  'fluid,  is,  în  fome  cafes,  îb  dif- 

jpofed  to  be  ilripp'd  of  its  difguizes,  and  appear  aga.in  in  its  own  fôrm, 

that-many^aFtificers,  and,  eipecially  gilders,  will  tell  us,  that  the  fiimcR 

-efîit  need-not  be^   asin  diftillation,  induded  in  clofe  veflèls»  to  return  fo 

their  priliine  nature  ;  real  mercury  having  been,   lèverai  times,  found  in 

the  heads,  and  other  pares  of  tlK>fe,  who  hâve   dealtmochinit.   And, 

'tis  a  common  praâice,  both  a^nong  gilders,  and  ibme  chyn>ifts>  vhcB 

«diey*  hâve  occafion  to  mafke  an  îwnalgam,    or  force  away  the  mercury 

èom  one,  by  the  fire,  to  keep  gold  in  their  mouths,  which  by  the  mer- 

«C^al  fumés,,  that  wander  through  tbe.-air,  will,  now  and  then,  by  th« 

.iSme  'tis  takea  put,,  be  turn*d  almoft  "white,  as  if  it  had  \>ten  filver'd  ovef. 

À  mafs  of  purified  brimftohe   being  fobnm'd,  the  afcending  ff^^^  ^^^ 

condenfe  into  what  the  chymîfts  caÛ  ^cnes  fulpburisy.  whiçk  i5l!ruefu^ 

f>huis  of  the  faime  nature  wi«h  that  formerly  expos'd  to  fublimatipn}  af» 

mey,  readîly,  bymehing,  be^  reduc'ed  into  fuch  another  mafs.    ^nd^by 

fubliming.gpodc^mphire,  ÎH clpfeyeflfek,  I  foundk  wou*d ally  astoferac-, 

}»  é^^é  into  the  upper  veffeJ,  in  thefbrOTof  drycaaçhirc»  ^^^^ 

èefore.     Naj^,  thoVa  body  be  not  hgr  nattire,  but  by  arty  cofmpounded  of 

/iM}h<lèfereftt;fubttances asa-mfeial,  and anocher  mincral,^ and  two or  thfcc 

^&k$  \    yet  %  iipon, pétrification  iA  the  nvixture^  fi-om  its.grpffer^fw^ 

^SbA  Ptibakibig  -md  fifter  parts  be  nàinusç  efioug[h,  uÀ  €tly  ùs»f'à^m 

whofc 
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^Ole-U^or  wîU  a^cendn;  ftti.  in  cher  reœiver^  altogethcr;  recoirer'.  ita^  pti^  BHwsfcs.* 
ftuM^ftpir^ofeaitnttiipyBnt  fluicH  oonœojîdtafi  diflFerent  fidim  and  mine-  ^^-^"V^^. 
rai p«ct&;  Thi» is.  eartdcnt*  in  tbe diftâlatlonrof  what  cbymiils:  call  butter 
Qrml'of^aadmorif.yerjrivcellnoâifiedl  For  that  liquar  wîU  pafs  into.thfe 
rcceivei^  tzaj^paœntandrflutd^  tha%  befidçs.the;particks  ôfttbe  fublimate^ 
il-  ahoimd^  witfa  amimonialxxurpufèles^^  carried  ovct'  and  kcfkt  invilihle  by 
the  corroding  iklts.  I  fbund  too,  by  enquiring  ofone  who.  had  an  inteh 
Deft  in.  atih-mioB^  tfaan  tinitfcl^  ûàûf  a.  métal;  whofe  oreâs  of  a  difflcult 
fufioa»  aiùb  whidr;  I  have^'fay  itièif)  kept  long  upon  tfae  cupei,  without 
percctFtng.it:  tDifly  aavay,  would  yet  retain  its  metallinr  nature,  in  the 
fbrm  of'fimNS,  or  flowers.  And  L  hâve  myfelf,  more*  than  once,  rais^d 
dûs  mioealintiœ  formofwhite  corpaf clés,  by  the  help  of  half:its  quantity 
of  .aii  addkà»!; 

A  iecond'way,   wiiereby  we  mayidîfbcnner  the.  tehninate  nature  ofefl  ^^-^'^ 
fluvial  is;    from. the. différence,  fcmetimes,    ofaièrvable  in  their  fthCibli  ^jirwl7e7m 
qualkiea.     For,  tho?  the:  efinvia  that  ate  endow'd  Mnlth*  them, .  proceed  ftarfinJàU 
tfaeiamefQrt'ofîbodies'^  yet  diofe.  aSbrdedby  one  body*  being/.  in  many  pt^î^'^- 
Gafe% .  inamfcftly  diffèrent  from  what  ffy  off ^  from  i  anottier; .  ai^ues  their 
reËaining:  diftihéti  natures,    aocordii^  to  thofe    of:  tbe^  refpeâive  bodieâ 
whcncethcyproccedi 

Iwilluot  examineii  whetherânthe  fteams/made^  vifibly^  toa/iDend  from 
the:  tcrreftrial  g^obe  by/  the  fon, .  and  tfar  agitation  xyf the  air, ,  die  eye  xaià 
manifeftly/  difttnguiih'  a  diverfity  of  Gok>urs  ^  but'  of  fôme.  produ&ions 
ofart^  fuchdiflferentcolours  may  be  difcovered  in.  the  exhalations^  even 
withont  the  application  of  any  extemal  heat  to  rai&them.  Thi»,  when* 
fpkit.ofjiiire,  for  example,  haibeeirwell  reftify^d^  Ihave^ofteffioUenr^d, 
that  even  in  the  cold,  the  fumes  wou*d  play  in  the  imfiH'd  part  of  tHe- 
ftopp'd.vial  îtrwas  kcpttin,  andia|q)ear  of  a  reddifh  codonri  ; .  and  if  the  vef*  " 

fcl  wcreopen*d;  the  famé  fumes  would  plentifuUy  afoend  into  thè  air;  îh  \^J, 

the  form ofiaireddîlh  or*  oorange^tawny  fmoak;  Spirit,  or)  oîi  of. fâit^  alfb, 
if  it  he -wtUreâify'd,  tho*  it  will' fcarce,  in  tUe  cold,  vifibly»  afccnd  in 
thef-eœpty  part  o£.a  vîal^  wfeilft  fcept  well  ftoppy  ^  yet  if  the  air  be  ali 
lonMfreeaccefs  to  it,vWiirfty.  up  in  the.  form  of  a  whxtifh.funie.  But 
this.  is.  inconfideraUe,.  inxx>mparifon  of  what  happens  in  a:  volatile  tinc«« 
Dire,  of  fuiphàir,  made  with  atiick^lime  ',  for,  not  ^only  upon  a  ftight  och 
càùom  the .  vacant  part  of  the:  vial  will  be^  fti?d  witb  white  fiimesi  thùî 
the'.gpbis  :  is  weU  fto^d^  but;  upon  openingi  the;  vial,  tbefé  fumes  wiU 
largdy  pafsjoutoat  the  neclc;.  and  afcendi into  the.  air;  ior  the  form  of  al» 
Mceeding  white  fmoaki;  Atid  boththis;  andthe  fpititrcrf  ndtre;  by;t2ic?r 
opérations;  as  weU  :as  fmell,  -  difcovcrr  what  Jthey  are  ;  fo  ^  that  having,  i» 
a  fitlyvffaaix'd  ^aisy.  caught:  a;  compétent  quantity  of  the  aftending  white 
fumes,  Ifound  them^torhave  convend  into  bodies.  tranfpatemi^  andgco- 
meoâcally.  figuHd;  w4ierdn/twas:ea£y  to  obCkvti  fronni^theirv  fenfiblé 
auaikics^thatthere  wrrc  numerous  fuJpbureous  particles' mixèd  with  the 
f^linc:ODe8.  That  the  liquors^ofvegetablesy  dOXûï^  tM^talneo^  or nar 
waier,  /ufually^  rccaiainochingrof  the.  colours  or  thb  bodiesrthat  aflbrded' 

I  i  i   2  them» 
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them,  is  obvious,  in  diftillations  made  withoot  retorfes,  or  a  violent  firew 
but  it  may  be  worth  while  to  tiy,  wbether  thc  efiential  oil  of  vonnwood 
afcend  colour*d,  like  the  plant,  when'tis  firftdrawnorerwitkwatvrifldie 
limbec,  or  reâified  in  balneo.  In  a  firft'  diftillation  ofthis  plant,  iita  cotK 
per limbec  tinn'd  on  the  infide,  ronce  found  the  oil  came  over  g^een, 
and  was  not,  by  a  reâificatâon^  pttrpoielyv'made  in  a  glais  veffdy  (kpri/d 
of  that  colour. 

And  tho'  eiTential  oils  be  bvt  efflùvià  of  the  vegetables  diefare  di: 
ftilPdfrom,  condens*d,  in  the  receiver,  intcliquors -»  yct^JWtinîWbiK/jng 
their  fubtilty,  many  of  ^em  retain  the  genuine  taftc.of  thebo&swhcnce 
the  heat  élevâtes  them.  And  wormwood  is  â  plant»,  whofe  cAim.fo  re- 
taih  the  nature  of  thé  body^  from  whence  tbey^  proceed, .  tfaat  connngb 
to  a  room,  where  a  quantity  of  it  was  kept,  not  only  the  .orgaasof fmd' 
ling  wercy  powerfuUy,.  ftruckby  the  coi^ufcles  which  fwarm'dinthcair  ; 
but  alfb  the  mouth  was  fenfiblycafiëâed  with  a^bitter  tafte.  Audi  bave 
found  the-  expirations  of  amber^  kept  a  while  in  pure  fpifit  of  wine, 
taile  upon  the  tbngue  like  amber  itfelf,  when  chew'd  between  tbe  teedi 
But  the  expirations  I  hâve  obtain'd  from  amber,  both  with  pure  fpim  of 
wine,  and  a  moret-piercinc  menftruum,.  maRifeftly.  retain'd  die.  peculiar 
fmell  wherewith  that  fubftiance  afieâs  the  noftrils,  whenitseleâricaiâ' 
culty  is  excited  bv  rubbing.  And,  as  for  ôdours,.  'tis  plaifi,.  dut  the  ef- 
fèntial  ofls,  well  drawn,  do. many  of  them<.  retain  the  poculiar  and 
genuine  fcent  of  the  fpices,  or  herbs,  that  afibrd  them.  And  dottkefeo- 
dours  really  confift  of,.  or  refide  in,  certain  invifible  corpufdes  flying  off 
mhkhim^d'^^^^  the  vifible  bodies,  faid  to  beof  fuch  fmells,  may  fufficimlyap- 
hê-more  n^vi-^pcar  from  thcir  fticUing  to  many  of  die  bodies  they  meet  wiA,  andcheir 
#*/,  ifibèJm-\^\ïï%  adhefion  tathem. 

ww      '  OAer  examples  may  Be  gîven  of  thc  fettled  différence  of  cfflùrà,.diB& 

^m  mtre  «»  ^  perceivablc  by  human  organs  of  fenfe  5  but  I  fcarce  dûiibt,  if  our  op» 
.were  extremely  tender,.  that  they  might,  immediately,  pcrccÎTC  indiclîki; 
Ihape,  motion,  and,,  periiaps,  colour  too,  of  fdme  effluvia,  which  art  oow 
invifible,  as  diftinguiihable  différences,  as  our  naked  eyes,  in  thdr  pitfenc 
Gonilitution,  fee  between  the  différent,  forts  of  birds,  by  thcir  appcarana 
and  manneç  of  flight.     In  fine,  white  fand,  whofe  grains,  to  theoaked 
cye,  are  not,  ufijally,  diftinguilh'd  by  any  fenfible  quality,  I  havc,  ofen, 
oofcrv^d,  thro*  an  excellent  microfcope,   a  notable  difparity,.astobolkt 
figure,  and  fometimes  colour.     Nay,  I  hâve,  fometimcs»  ftcn  a  vcry  évi- 
dent difparity,  evcn  in  point  of  fliape,^  between  the  egg$  of  chccfc-mi». 
And  tho*  the  touch  ts  reckon*d  one  of  the  moft'  dûU  of  thc  fivc  fenfe 
and  reputed    far    lefs  quîclc.in   man,    than  in  &veral  othcr  aninub* 
yetthe  grofs  organs  hereof,   even  in  mon,  may^.by  accident,  bcfodil- 
pos*d,   as  to   be   fufceptible  of  impreflions    fronv  effluvia  :   and,  pff' 
haps,  fcvcral  pf  the  prefages  of  weather,  obfervable  in  Ibmc  aninials, 
and  thc  aches  and  other  pains  that,.  in  manycrazy  and  woundcd  nK»r 
ufually  précède   great  changes  «f  weather,   oftsen  proceed  from  '^ssm 
^  ble  effluvia>.  which,  either  from .  tbe   fubtcrranod  pans,,  or  fixHni^ 
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Iwdiês  ajbôve  ground^  jrfentifuUy  Impregnate  thè  air.  '  DiemerBroeci  tttis  f^rsicsi 
lis  of  himlèlf,  that  haring  becn  infirarcd  with  the  plague,  he  was,  by  ^^^"VXJ 
the  application  of  a  fcafoiiaWc  rcmedy,  quickly  curea,  without  thc  break- 
ing  of  any  tumour  •,  yet  i^^eft  fiich  a  change  in  fome  parts  of  his  body, 
thatwhenhe,  afterwards,  vîfited  fuchas  were  infeâed  with  thardiftempcr, 
he  felt  a  pain  in  the  emunûorieà,  which  advertis'd  him,  that  the  diftemper 
wastheplague». 

And  an  ii^enious  gendewoman^.of  a  verjrcuribus' and  délicate  com-^ 
plexiori»  hastevcral  times  affurM  me,  that  flie  can,  very  readily,  difco- 
v^r,  whcAcr,  a  perfon,  who  vifîts   herin  thewmter^  came  from  a  place  ' 
wherethere  Is  any  confiderable  qaantity   of  fnow;    and  this  ihe  does;* 
noc  by  feeltfiç  any  unufval   cold^   but  from  fbme  peculiar  impreflion,- 
^whichf  fbe  thmks^  Ihe  receives  by  the  organs  of  imelling.      f'  might* 
stiàd,  that  I  knew,    alfo» ,  a  very  ingenious  phyfician,    who,    falling  imo-^ 
an  odd  kmd  of  ferer^    had  his  fenfe  of   nearing  thereby    render*d  fô  ' 
very  nice  and  tcnd^r,   that  hc  rery  plainly  heard  foft  whifpers,  made  * 
at  a  confîderable  dîftance,  which  were  not>  in  the  leaft  perceivÛ  by  the 
healthy  by-ftanders  r  nor  would  hâve  becn  by  him;    betore  Ms  ficknefs  :  ' 
butwhenthe  fever  had  quite  left  hîm,  he  heard  but  as  other  men.     1/ 
likewiiè,   knew  a  g^ndeman,    who,   during  a  diftemper  in  his   eyes,  - 
had  his  organs  of  fight  brought  to  be   fo  tender,   that  both  himfelf, . 
and  lûs;  fnends,    hâve  aflurU  me,    when.he  awak'd,    in  the  nisht,    he 
coa'd,  for  a  while,  plainly  fee,    and  diftingui(h  colours,  and  otoer  vifî- 
ble  objefts  ;  as  was,  morethan  once>^  try*d,  by  pinning  ribbands,    or" 
the  Hke  bo4ies,  of  feveral  cdours,  to  the  infide  of  his  curtains,  in  the  - 
darfc. 

But  thcre    are  effluvia  which  affcél  other'  créatures,   tho'^'they  make^i^  <^;><. 
no  împreffions  on  men.  A  perfpn  of  quality,  ta  whom  J  am  near  allitd,4^/<î  «»/«/», 
afluredme,  that^.to  try  whether  a  yoîmg  blood-hound  was  well  made,*^*'^^'**- 
he  caus'd  one  of  his  fervants,  i«ho  had  not  kill'd,  or  toucha,  any  of  his'^''* 
dcer^towalkto  a  countiy  town,  four  miles  ofF,  and  thcn  toa  market-  ' 
towD  three  miles  diftant  from  that  ;    which  done,  this  nobléman,  a  com- 
pétent while  aftef,  put  the  blood-hound  upon  the  fcent  of  the  man,  and 
caus'dhim  to  be  follow'd  by,a  fcrvant  or  two-;  the  mafler  himfelf  going  : 
after,  toknowAecvent  j  which. was,  that  the  dbg,   without  ever  Kcing  : 
the  man    he  was    to  purfue,  foUowed  him,    by    the  fcênt,   to  the  a- 
bovc-mention*d  places,  notwithftanding  dife  multitude  of  market-people 
who  went  alpng  in  thc  famé  way,  and  of  travellers,  .who  had  occafîon 
tocrpfsit:  and  when  the  blood-hound  came  to  the  chief-market-town, 
he  pais'd  thro*  the  ftreets,  without  taking  notice  of  any  of  the  people 
there,  and  lefi  not  till   he  had  goner  tathe  houfe,.  where  the  man,  he 
fought  for,  refttd  himfelf  ;  and  found  bim  in  an  upper  room. .  An  inge- 
nious gentleman  affur*d  me,  he  had  dogs,  ,.of  fo  gocd  a  fcent, .  thaï  if  a 
buckpals'd  in  a  wood,   on  one  day,.  theywill^.on.the  next,  when  they 
corne  near  where  the  fcent  lies,  tho*^  at  fiich  a  diftance  of  time,  prefent- 
Jy  find  it>  and  run,  direâly,  to  dut  pa>t  of  the  wood  wiiere  the  buck  is. 

He 
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PjHysic^.  Héalfo  told  met  thattho'  an  old  blqo^^houixl  will  not  foeafilyi^  fiziOR 
^^-^:^V"'v-/.  the  fccnt  of  a  fing^c  dcer,  that  prefcntly  hîdcs  himfelf  in  a  wlk»k  hcfd  ^ 
yet,  if  the  deer  be  chas'd  a  little,  till  he  is  heated,  the  dog.  wîll  gp.n^b 
tQfingle  him  ouC;     The  famé .  gentleman  faither  affirmed^  that  h^cooMt 
e^fûy  diftinguifh,  iivhetber  his  houods  were  in  chafe  of  aihare  or^a  fOsi^ 
by.tbeirway  of  nmning^.and:  holding:  their.  noies  hîghor.  than  qrdinary^ 
when  they  purfue  a  fox,  whofe  fcent  îs  ftronger.     Thefc  reUrtions'WÎll' 
nojtbe  jud^d  iocrediblé  byhim,  who,reâeâ&on  fome  of  »  the  inlfamces 
we  have.producedi  of  the  ftrange  fobrilty  of  effluvîa.     And  t^^tiy  whc* 
ther  I   cou'd,  inibipe  meafure,  by  art^  imitaice  natufei»  I  prepaor^da  bo- 
dy^  of  avvegetahle  fubftance  ;  whioh,  tho*   it;  were^  aâUally,  cold,  and' 
fcemM.dry^.  bolih.toc  the  ey&and  touch»  for  a  white  omittfi^iifiioh  ^er^ 
n^matei  and  pieiriag^  tbo^^  invifibk.  ext^lâtidnSy  that,  tekvihg  applied-  ta* 
it  a.clear  metajditie  pjatcy.for.aboiic  amifiiite,    I  found^    th^  there  had: 
beenim^immedîateiContft^between  thems  ha^vmg^  piirpofel^,  imtrpoMvL, 
pièce  of.pftper  to  hinjdcr.it;  yet>  thjerc  wasJ  imipuinted^  ow  thfe  fOrlÂce  of^ 
theipla^,  .à  con%cu0iis  ftaiisi  o£>that  peculiar  cokmr^    this^  bodjr^   wnh 
whok  ftmnœJiiad  iinbMMithfi.>vttgttaW6  fiiUdi^         was  fiked  to  'giveto^ 
tlvLt  .mubcfdinoetaL     And .  tho^i    in    f4»ne  <  circumftances^    inftances  abbut 
blood-^houods  hâve  aconfideraialeadvantage.oft  this  exp6rinFlen^  yd^thef- 
lofe  it  again  miothers-,  foo  berecth&jeraatting  body  wav  fi¥m  and'^  cbM^'; 
bue  tbfi  efieâ  produced  by  th&edfoWa  that  gnided  tlie  deg,    was<upoa' 
the.organ  of  a  .warm.living  créature,  and . fuchi  anooe^  wh«fé  oi^un*of 
fmellingiare  of  an  extraordiparyi  tender^  conftitutiony  above  thofe  of  o- 
ther  aninpals  ; .  and .  probably.  the.  impreffion .  was  but  tranfient  ;    whsreasy 
inourcafe,  the  invifible  ftcams  ofthe  vegetable  fubftance,   wrought  «p— 
onà,  body/offoftrong  andj  inoi^uiical  a  texture^  as  a  meta],  fencedby 
being;wxapp*d  «up  in  paper  ; .  and  yet  :  thefo  ftèams  invaded  *it  in  fuch  num» 
berSy.and.fo  conûderably,  as tom^ike^theip opération  on  it,  permanendy, 
manifeft  tothe  eye  ;  for,^  coming'  to>look  upon  the  plate  tnree  days  af- 
ter^  I  found  the  colour:  yet  conipicuous^  and  not  likely  to  v^xàth^  on  a 
fudden. 

.  Hitherto  I  hâve  argued,  from  the  confiant  and  fettled  dif&rence  oP  the 
fenfible  qualtties  >of  effluvîa,  that*  they  do  not,  alwàys,  lofe  their  diftinâ 
natures,  when  they  feem  to  hâve  loft' themfelves,  by  vamibîng  mto 
air.  But  it  w.ill.be.alledg'd,  that,  in>  many  cafés,  the  effluvia  of  bo- 
dies  may,.  in  their  pai&ge  thrrf.  the:  air,  be  fenfibly-  aker*d,  or  affeâ  the 
oi^ana  of  fenfe,  otherwife  thao  each  kind  of  then^,  apart,  wou*d  do. 
And,  indeed,  it  fecma  confiftentnvîth' expérience,  that  fome  fuch  cafa 
fhould.be  adrnitted.  However,  in  thofd  Ihàve  infifted  upon,  and  many 
more,  fuch  altérations,  nced  not  hindêr,  but,  that  effluvia^  at  their 
firft  porting  from  the  bodies  whence  they  proceed,  flïou'd  rètain  as-  much * 
of .  the  nature  of  thofe.  bodces, ,  as  twe  hâve  afcribM  to  thcm  ?  fince  the 
fub.fçquent.chaagtt  may,.  very.probably,  be  deduced from  thbcombinations' 
and  coali^ioûa.  ofifeveral  fteams  :  affix:iating  themfelves  in  thb  air,  and 
aâïins^ upoft^ the.  OffgaA&.of  fcniei  either  conjointly,  or,'  at* leaft  ib  near. 
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k,  tibat  thc  (ciflfe  CmHot  'ptfrcéîVc  thtérr  <5pferàtiorfs  diftînft.  Thus,  în  a  Ph Vsics^ 
mufical  inftniment,  if  two  ftfing?,  tun'd  to  iin  dghth,  bc  touchM  toge-  tioîcvi' 
dier,  thcy  ftrike  thc  car  wkh  a  féifnd  that  %îll  be  judg^d  to  be  but  one  ; 
tho*  each  of  the  titiiibling  ftrings  teâkés  'a  dîftinÔ  rioife,  and  the  one 
vibrâtes  as  faft  agiin  as  thfe  ^déhér.  flrid  îf,  'intb  bil  ôf  tartar,  per 
àâliqmum^  yolidrop  a  duc  proportion  èf  fplrk  6f  niti^e,  ind  exhale  thc 
fliperflûous  îiioifturc,  thc  >cfd  ahd 'alkalinc  /eorpUfcIés,  that  were  (6 
fihâll,  to  to  Iwim  iflvîfibly  Ih  thbfe  lîqiïors,  -willcoHv'ehc  întonitrous^con- 
çlTstions,  1«rhofe  tàfte  will  be  compcHfHdcd  'bï^^  bat  ©^eatly  differ  from 
bôtii  the  mftes  ôf  the  acid  and  tkrtrfrebiîs  pârticles';  which  pârtides  may 
yct,  for  the  moft  part,  by  a  (kilfiil  diftillatiéh,  bfe  dîvorcM  again.  And 
fo,  if,  to  a  flroAg  fohitidnef -poNaflies,  or  felt  df  tartar,  you  put  as  much 
iàl^araioniac  ta  thefe  is  of  «âiér  df  IHoA  iix!cd  faits  contained  in  thé 
If^or,  you  may,  beddés  à  fubtile  urinoiiis  fpîrît  that  will  eafîly  corné  o- 
ver  in  the  diftiUatiôn,  dDtain  a  dry  Capiit  màrhAm^  that  is  almoft,  totally, 
a  compoond  fait,  différent  from  cither  6f  thc  ihgredients,  efpecîally  thc 
alksiline,  as  well  in  tàfte,  as  in  fomc  othér  qùtilitiés. 

l  Ihall  now  add  a  few  ihftarices  of  thc  coalitroh  and  refultîng  chanîge  Exampter  of 
ofiteains  în  theaîr.     *Tis  càfily  bbfènrablé,   in  a  nofegay,    "where  xiit  c^alUiom^  and 
cfiflfferent  floWcrs  happen  tobe  cdnvcnîcntly  hiix'd,  thât  in  the  fmell  ^f'!''^3j^^^* 
forded   by  it,  at  a  due  diftance,  the  odôtir  of  the  partïcular  flowers  are  "^'^^  y /•««*- 
not  pcrccîv*d,  but  the  brgzyft  is  affefted  by  their  joint  aftioh,  whîch  makes 
on  it  a  cônfus'd,  but  delightful  impreffion.     And  fo,  ivheh  in  a  bail  of 
pomander,  or  a  perftimM  flcin,  mulk,  civet,  t*fr.  are  ffciffully  mîx'd;  thV 
coalition  of  thc  aiftinâ  cfflùvia  of  the  ingrédients,   that  aflbciâte  them^ 
ièlveis  in  their  «paflkge  thro'  thc  air,  producè,  'on  the  orgàn,  onê  grateful:  * 

perfumc>  féfultîng  from  ail  thofe  odours.  But  if  you  take  fpirît  of  fer- 
mentcd  urine,  aHd  fpîrît  ofwine,  both -of  them  weak,  and  mixthemto- 
gedier,  thcy  will  incorporate,  like  wihe  and  water,  wîthôut  affordîrig^ 
anydiy  coilcfetions  :  if  you  e^pofe  the'm,  whilft  in  a  convehîëht  véflel, 
btft  to  thî:  mild  heat  of  a  bath,  dr  knip  ;  the  afc'eriding  pàrtîicles  wîll 
aâbciate  fKeihlelves,  and  adhère  to  thé  uppcr  part  of  the  gl'afs,  ih  thè  fbrm 
d  a  whitè  téftdcr  fublimaté,  xronfifïihg  both  of  ui^înous  arid  vinous  fpi- 
rlts,  aflbciated  into  a  hiixtiiVe,  which  différs  from  eiîhér  df  the  liquorSy 
not  ortly  ih  coftlîftéhce,  taftë,  -and  fmell,  but  in  fohiè  corfflderable  ope- 
mionB.  Ahd  ïf  fpii^ÎE  bf  fait,  ahcî  Ipirit  df  nïtrè  bé,  by  dlftillàtiph,  e- 
levdted iîirJi*  ftii^rfiof  fuftiëà,  fo  as  to  cdnVèile  înto'o'rie  Hquôr,  ih  the  re- 
ctbf€t'^  «fefe  ïicpitt- Mir  FéiâiTy  dHrdIve  crudegold  r  tho*  nêitliér 'thé  i^i- 
litaintkétJtànoj  nôr  that'ôf  filr,  Vould  âp  fô. 

Aiid, 'io  gîW**«î  ocufer  jirôdf  of  the  poiïibiHty  'of  the  diftîhftnéfs,  and 
fiibfeqoewt'cdhrinikhiré  ol^'fteàms  ih  tïie  aîr,  I  V[ùi\t  relaie  an  ëxxlenmcnts 
d4?\rfeM^fbP'tli«'pdifèfe.  1  took  tw^o  %iaîtVrafe,  thé  6nt  àlH  VitU 
weak  l^ftrJl^^Of'iat  aie  <yifhér  ^<^ith  fpira:  df  ^Perrfaérited  drîhe,  p\;6î  Fiil- 
armoiliac,  -^rf^^l-Vè&^yyi-;  ^th^eH^inSs  Wing 'uhft6^p*d,  and  :pKced.at 
fottfc  dîftancelW|ii  ^e  ^îrifWhci',  *tach  'Irqubr  ^ftbVcféd  ife  ôwh  ^fïnéll,.  by 
tfee-àwififcafc^ôârf-ié'éttiSfed  -irita  liie  tdr.    fiiit  VïïSdn  'thefe   vials* wëre 

brought 
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Physics.  brottght  r^  ncar  to  cach  other»  tho*   net  fo  as  ^to  touch,  their  rcipec- 

^^"^^^y^U  tive  effluvia,  meeting  inthe  air,  would  aft  uppn  onc  another,  and,  by  ôïcir 

mutual  occurfions,  become  manifeftly  vifible,  and  appear  moving  in   thc 

air,  like  alittle  portion  of  fmoak,  or  mift  ;    wbich  woiî'd  quickl/ ccafê, 

if  eicher  of  the  vials  werc  remov'd  half  a  fbot»  ♦or  «a  foot»  from   thc  o- 

ïher.     And,  what  adds  to  the  oddnefs  of  thc  phenomenon»  I,  fometimes, 

fufpended  a  drop  of  the  fpirit  of  fait,  at  the  bottom  of  a  >littJe  ttick  of 

glafs;  and  held  this  drop,  in  the  orifice  of  a  «vial,  ton taining  fpirir  of/âl. 

armomac,  and  tùmifh*d  with  a  fomewhat  lotie  neck  ;  whereby  ^e  afcend- 

ing  urinous  partiales,  tho*  invifible  before,  j^entifully  învacUng  the  acid 

ones  of  the  drop,  produced  a  notable  fmoîk  i  which,  if  the  drop  were 

held  a  Utile  above  the  ncck  of  thc  .glafe,  would,  moft  commonly,  fly  up- 

wards,  to  the  height  vof  a  foot,  <Mr  Kalf  a  yard  ;  but,  if  held  (bmewhat 

decp   in  the  hollçw  of  the  neck,  â  large  part  of  the  produced   lînoak 

would  oftcn   fall  into  the  cavity  of  the  vîaJ,    which   was  left  in   great 

part  empty,  fpmetimes  in  the  form  .of  drops,   but  ufually  in  that  of  a 

flender,  winding  ftream,  of  a.white  colour,  that  feqmM  to  Aow  down,  juft 

like  a  liquor,  nom  the  depending  drop,  till  it  had  reach'd  the  fpirit  of 

fal-armoniac;  upon  whoik  furface  it   would   fpread   itfclf,    like  a  mift. 

Ulfenci^fro-  It  mighc  hcrc  deferve  tobe  confider*d,  whether  thefe  coalitions,  of  dif- 

Sahfy,mitnrs,  feront  forts  of  ftcams  In. the  air,    and   the  changes  of  their  partîcidar 

coHtagiouj^^f  précèdent  quantitîe^,  refulting  thence,  may   nbt;  aflift  us  to  difcovcr  the 

/l^/^Vz/wo'tf/.caulb  of  fudden  cIoHc^  and   fome  other  meteorological  phc- 

nomena;    and    alfo  of    feveral   changes   that  happen  in  the   air,  with 

regard  to  the  comin^  in,  and  ceafing,  either  of  epidemical  or  contagious 

,  difeafes,   and,  particularly,    the  plague.     For  thefe  feem  to  dépend  upon 

fom^  occult  température,    and  altérations   of  the  air;    which  may  be 

greatly   impregnated  by  the  différent  fubterraneal  effluvia,     that  oftca 

afcend  into  it  with  peftiferous,  or  other  morbifick  corpufdes  ;    fomc^ 

times  with  others  of  a  contrary  nature  :    and  fometimes  too,  perhaps, 

neither  the  one  fort  of  ftcams,  which  may  be  fuppos*d  to   haitc  imbu'd 

the"  air,   is,  in  itfelf  deftruâive  ;  nor  the  other  fafutary,  but  become  fè 

upon  their  qifual  coalition  in  the  air.     The  judicious  Diemeritacci  tdk 

us,   he  very  often  obferved,  during  the  sr^at  plagtie  at  NimmeguoL,  that 

the   dîftemper  conflantly  happened  in    fuch    houfes,  whereîn  linen  wat 

wafli'd  with  DuUb  foap  y    and  that   always,  the  famé  day,  .pr  thc  day 

after,  two  or  tliree  perfohs  would  fall  lick  together^   4n  thc  lame  houfci 

they  themfelves  acknowledglng,    that.  the   111   fcent  of  the   foapy  water, 

wrought  thefirft  great  change  in  them.     He   adds,  .alfq»   that  he  had 

the  unwelcpme  expérience  oî  this,    in  his  own  houfe.;  where,   immedi- 

ately  upon  waflling,  moft  of  the  family  were  taken  ill:  but  three  wo- 

men  fell  fick  of  the  plague  on  the  nkht  following,  and  died  foon  after. 

Now'tho%  perhaps,  fomc  other  caule  of  this  ^dd  phenomenon  may  be 

devis'd,  yct,  that  which  I  afllgn,,  feems,  at  leaft,  a  probable  cme  \  ûncc, 

as  'tis   manifeft,  by   dail^    expérience,  the   fmell,  occafion'd    by    thc 

waflling  6f  foui   lihen,  witb  thc  .foap,  commonly  us'd  in  The  Ncthcrlanis^ 

.  ,  pro- 
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produces  not  thc  plague  5  fo,  by  our  author's  obfervation,  ît  appears,  Physics. 
either  that  there  wcre  not  yct  any  peftilcntial  effluvia  in  thc  air  ofthofe 
places,  which,  on  occafion  of  thc  waihing,  became  infeéled  5  or,  at  leaft, 
that,  by  the  addition  of  the  fetid  effluvia  of  thc  foapy  water,  thofc  morbi- 
fic  particles,  that  were  difpers'd  thro'  the  air  before,  had  not  the  power  to 
introduce  a  inalignant  conftitution  into  it,  and  to  aâ  as  truly  pcftilential, 
tiil  they  wcrc  enabled  to  do  it,  by  bcing  aflociated  with  thc  ill-fcentcd 
effluvia  of  the  fbap. 

Whcthcr,  alfo,  falutary,    and  alexipharmic  corpufclcs,  may    not    be 
produced  in  the  air,  by  coalition,  might  be  very  well  worth  our  inqui- 
ry  •,    cfpecially,   if  we  had  a  good  hiftorical  account  of  the  yearly  ceaf- 
ing  of  the  plague  at  Grand  Cairo.     For,  as  Profper  Alpinusy  who  praôi- 
fed  phyfic  there,    and  fome  of  my  acquaintance,  who  have^been  upon 
the  ipoty  inform   me,  almofl  in  the  midft  of  fummer,   as  foon  as  the 
river   begins  to  rife,    the  plague  has  its   malignity  fuddenly  check^, 
even   in  thofe  who  are  already  infedted  5  and  foon  aftcr  ceafes  :    whencc, 
if  other  circumftances  contradiét  not,  we  might  guefs,  that  this  ftrange 
phenomenon  may  be  chiefly  occafîon'd  by  fome  nitrous,  or  other  corpuf- 
cles,    that  accompany  the   overflowing  of   the  Nile  \  and,    by   aflbcia* 
ring   themfelves  with  the  noxious  effluvia,    difable  them    from  produ- 
cing  thcir  pernicîous  effeôs.     Mr.  Sandys  takes  notice,  that  about  the 
time  of  the  overflowing  of  the  Nile^  whofe  aboundîng    with  nitre  has 
becn  obferv'd,  even  by  thc  ancients,  that  there  is  a  certain  moiftening 
vapour  dififiisM  thro*  the  air.      "  To  prove,*'    fays  he,   "  tlut  the  over- 
"  flowing  of  the  Nile  procceds  from  a  natural  caufe,  this  experiment  will 
**  fuffice.    Take  of  the  earth  of  Egypt^  adjoining  to  the  river,  and  pre- 
"  ferve  it  carefiiUy,  that  it  neither  come  to  be  wet,  nor  wafted  5  weigh 
"  it  daily,    and  you  fhall   find  it  neither  more  nor  left  hcavy,  till  the 
*'  i7th  of  JunSj  at  which  day  it  begins  to  grow  more  ponderous,  and 
"  încreafes  with  the  augmentation  of  the  river  ;  whereby  they  hâve  an 
"  infallible  knowlec%e  of  the  ftate  of  the   déluge,  proceeding,  without 
"  doMbt,  from  the  humidity  of  the  air,  which  having  a  recourfe  thro* 
**  ail  paflable  places,  and  mixing  therèwith,  increafeth  the  famé  as  it  in- 
"  cresdcth  in  moifture."     That  thefe  fanative  fteams  perform  thcir  ef- 
fets, merely  becaufe  they  are  moift,  I  prcfume,   will  fcarce  be  preten- 
ded  ;  but  that  they  may  be  of  fuch  a  nature,  as,  by  thcir  coalition  with 
the  morbific  corpufclcs,  to  increafe  thcir  bulk,  and  alter  their  figure,  or 
precipitate  them  out  of  the  air,  or  clog  thcir  agility,  or  peryert  thcir  mo- 
tions; in  a  word,  deftroy  ail,  or  fome  of  thoft  mcchanical  propertics 
which  rcndcr'd  them  peftilcntial,  and  this  fo  that  there  may  reluit,  from 
the  aflbciation  of  two  forts  of  particles,  whereof  one  was  or  a  highly  nox- 
ious nature,  a  harmlefs  mixture,  might  hère  be  made  probable  from  feve- 
ral  coniiderations.     Let  me  add,  that  having  purpofely  made  a  vifible  and 
lafling  ftain,  on  a  folid  body,  barely  by  cpld  effluvia,  I  did,  by  the  invi- 
fible  and  cold  ftcams  of  another  body,  make,  in  two  or  three  minutes,  a 
vifible  change  in  thc  colour  of  that  ftain .  ., . , 
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Phtsics*  That  meteors  may,  fometimes,  bc  produced,  by  thcoccurfionsoffub- 
'  terraneal  effluvia,  fome  of  them  of  one  determinate  nature^  and  fomeofan- 
other,  I  mighc  fhew,  by  various  inftances  of  the  plentiful  imprégnation  of 
thc  air,  at  fome  times,  and  places,  with  fteams  of  very  diflFcrent  natures  5 
and  fuch  as  are  not  fo  likely  to  be  attraâed  by  the  beat  of  the  fun,  as  to  bc 
fent  up  from  the  fubterraneal  régions,  and  (bmetimes  firom  minerais  thm- 
felves.  And  tho*  the  effluvia,  arifing  from  the  bowels  of  the  eaitfa,  are 
fometimes  ill-fcented,  yet,  they  arc  not  always  fo.  And  fulphureous  ex- 
halations from  cold  and  aqueous  liquors,  may  be  fhewn  to  retain  their  de-» 
terminate  nature  in  the  air,  and,  accordingly,  to  aâ;  upon  foiidbodies,  to 
whofe  conftitution  they  chance  toprove  proportionate. 

The  experienc'd  Agricola^  havmg  mention'd,  out  of  ancicnt  hiftorians, 
the  raining  of  white  and  red  liquors,  whîch  they  erroneoufly  took  for  milk 
and  blood,  fubjoîns  ;  "  This  may  be  the  more  eafîly  credited,  becaufe,  in 
*'  our  fathers  memory,  drops  fell  from  the  air,  in  Sweden^  which  ftain'd 
*^  fuch  clothes  as  were  made  of  linen,  with  red  crofles,  as  if  they  had  been 
"  blood."  And  *tis  the  lefs  improbable,  that  the  more  agile  corpufdesof 
fubterraneal  faits,  fulphurs,  and  bitumens  may  be  raisM  into  thc  air,  and 
keep  their  diftinft  natures  in  it,  if  fo  fix'd  a  body,  as  common  carth  itftli^ 
can  be  brought  to  fwim  in  that  fluid  ;  yet,  the  famé  Ag-ricola  affuresus,  that 
he  faw  rain  fall,  fo  mix'd  with  clay,  that  the  ftreets  were  every  whcreco- 
ver^d  with  it. 

And  to  fhew,  that,  in  fome  cafés,  the  particles  cven  of  vegetablc  bo- 
dies,  may  not  fo  foon  perifh  in  the  air  as  they  difappear  in  it,  bat  re- 
tain diftinft  natures,  at  a  greater  diftance  than  one  would  imagine,  from 
the  bodies  that  plentifiilly  émît  them  ;  I  fliall  add,  than  an  ingenious  gen- 
tleman, who  went  on  a  confiderable  employment  to  the  Eaft-Indies^  ac- 
quainted  me  that,  failîng  along  the  coaft  of  Geylon^  famous  for  cinnamon- 
trees,  and  well-fcented  gums,  the  wind,  which  then  chanccd  to  blow 
from  the  ifland,  brought  them  a  manifeftly  odoriferous  air,  tho'  they 
kept  ofif,  perhaps  20,  or  25  miles  from  the  fhore.  Nor  fhould  this  bc 
thought  incredible,  becaufe  the  difRifion  feems  fo  difproportionare  to 
that  of  other  bodies  diflblv'd  by  fluids  -,  as  for  inftance,  tho'  fait  bc  an 
aftive  body,  and  refoluble  into  abundance  of  minute  particles,  yet,  one 
part  of  fait  will  fcarce  be  tafted  in  an  hundred  parts  of  water.  For, 
fenfibly  to  afFeft  fo  grofs  an  organ,  as  that  of  our  tafte,  therc  is  ufually 
required  in  fapid  particles,  a  bignefs  far  cxceeding  that  which  is  nc- 
ceflary  to  make  bodies  fit  objeôs  for  the  fenfe  of  fmelling.  Bcfidcs, 
there  is  a  great  différence  between  the  powcr  a  body  has  to  impregnate 
fo  thin  and  fine  a  fluid  as  the  air,  whofe  parts  are  rare  and  lax,  and 
that  which  it  has  to  impregnate  liquors,    fuch  as  water,  or  wine,  whcMC 

Îarts  are  fo  crowded,  as  to  make  it  vifible,  tangible,  andponderous.  And 
found,  by  trial,  that  one  drop  of  good  chymical  oil  cf  cinnamon,  bc- 
ing  duly  mix'd,  by  means  of  fiigar,  with  wine,  retain'd  the  dctcrminatc 
tafte  of  cinnamon,  tho*  it  was  diflTus'd  into  near  a  quart  of  it:  whcncc 
I  concluded,  that,  upon  the  common  fuppofition,  according  to  which  a 


Digitized  by 


Google 


E  F  f  h  vvt A.  435 

drop  is  reckon'd  for  a  grain,  onc  part  of  oil  had  given  thc  fpecîfic  tafte  Phvsics. 

of  tnc  fpice  it  was  drawn  from,  to  ncar  fourteen  thoufand  parts  of  wine.  v^»-*^""  '-^ 

By  comporing  this  expcriment  with  what  I  noted,  about  thc  proportion 

of  faltrequifite  to  communicate  a  tafte  thcreof  to  water,  it  will  eafily  appear, 

that  thcre  may  be  a  vcry  great  difièrence,  in  point  of  diffufîvcnefs,   be- 

tween  thc  litde  particles  that  make  bodies  fapid.     I  muft  not  omit,  that, 

be/ides  thc  almoft  innumerable  fapid  parts  or  a  fpicy  drop  communicated 

tothe  wine,  it  thence  diffufed  a  vaft  number  of  odoriferous  particles  into  thc 

air  ;  which   both  I,  and  others  perceîv'd  to  be  imbu'd  with  the  diftinâ 

fcent  of  cinnamon  :  and  the  liquor  was  able  to  hâve  render'd  it  fpicy  for  a 

very  long  time. 

Thc  thîrd,  and  laft  way  I  fhall  mention,  to  Ihew  the  determinatc  na-  ^^^  /^,v^ 
turc  ofeffluvia,  arifes  from  the  confiderationof  theireffefts  upon  oihcr  ho- ivayof  Jeter» 
dies  than  thc  organs  of  our  fenfcs.     For  the  efFeéls  that  certain  bodies  pro-*""'*^  ^^' 
duce  on  odiers  by  their  effluvia,  being  conftant  and  determinatc,  and  o{ten^^^[^^^^ 
very  différent  from  thofe  which  other  agents,  by  their  emiffions,  work  up- their  effets  on 
on  the  famé,  and  other  fubjefts  ;  the  diftindt  nature  of  the  corpufcles  emit-  ^^'^^  ^if'- 
ted,  may  be  thence  fufEciently  gather'd.  ^^'^^J^pfenr! 

Now,  the  temporary  numbnefs,  or  ftupefaftion,  produced  in  thc  foot,^^'^^*^^^-'' 
by  Ùït  cfBuvia  of  the  filh,  which  we  formerly  took  notice  of,  as  mcntion'd 
by  Pifo^  manifefts,  that  thofe  ftupefving  exhalations  retain  a  pcculiar 
and  venomous  nature,  during  their  wnole  paflage  thro*  thé  fhoe,  ftock- 
ing,  and  flcin,  interpos'd  betwixt  the  fifh  and  the  nervous  part  of  the 
foot,  bcnumb*d  by  it.  And  tho'  there  are  few  other  bodies,  in  the  world, 
minute  enough  to  pafs  thro*  the  pores  ofglafs;  'tis  apparent,  by  the  expcri- 
ment of  iron,  hermetically  fealM  up  in  a  glafs-pipe,  that  the  magnetica! 
effluvia  oftheearth  may  retain  their  peculiar  nature,  in  a  fmallnefs  that  qua- 
lifies them  to  pafs  thofe  freely. 

That  feveral  bodies,  of  a  venomous  nature,  may  exercife  fome  fuch 
opérations  upon  others,  by  their  effluvia  tranfmitted  through  the  air,  as 
they  ufually  do  in  their  grofs  fubftance,  is  a  truth  whereof  tliere  are 
fome  cxamples  among  phyficians.  Sennertus  obferves,  as  a  known  thing, 
that  apothecaries  fervants  hâve  been  caft  into  profound  fleeps,  when,  in 
diftilling  opiate  and  hypnotic  liquors,  they  hâve  receiv*d  in,  at  their  no- 
ftrils,  the  vapours  cxhaling  from  thofe  bodies.  *Tis  recorded  by  the 
writers  on  poifons,  that  the  root  and  juice  of  mandrake  caft  thofe  who 
take  them,  into  adeepfopor,  not  unlike  a  lethargy.  And  tho*  the  ap- 
ples  of  tht  famé  plant  are  thought  much  lefs  malignant,  yet  Levinus 
Lemnius  relates,  that  having  laid  fome  of  them  in  his  ftudy,  he  was,  by 
their  fteams,  more  than  once,  made  fo  fleepy,  that  he  could  hardly  recover 
himfelf  ;  but,  the  apples  being  taken  away,  he  regain*d  his  vigilance  and 
alacrity. 

Among  ail  poifons  there  is  fcarce  any  whofe  phenomena,  m  my  o- 
pinion,  are  more  ftrange,  than  thofe  that  procced  from  a  mad  dog  ; 
yet,  evcn  this  poifon,  which  feems  to  require  corpufcles  of  fo  odd  and 
determinatc  a  nature,  is  recorded,  by  phyficians,  to  havc  been  convcy*d 
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PHTsicSr  by  exhalations.    Aret^us  writ»,  thataman,  who  was  neverbit»  boton- 
^  ly  receires  the  breath  of  a  mad  dos»  will  grow  mad  ;  and^  we  ha:!ire  ac- 
counts  of  animais  that  become  mad,  by  having  eatm  of  the  parcs  or 
excréments  of  thofè  who  were  mad.    So  Caîius  AureUmim  tells  us,  that 
fbme  hâve  been  made  to  rxm  mad,  not  by  being  bttten,  but  wounded 
only  with  the  claws  of  a  mad  dog  ;  and  adds,  that  a  man  fell  into   a 
hydrophobia,  without  being  bitten,  but  infeded  by  the  fmell  of  a  mad 
dog  ;  whereby  I  underftand  a  fwarm  of  effluvia,  which  are,  moft  com- 
monly,  ail,  or,  at  leaft,  fome  of  thcm,  odorous.    And,  tho*  it  mzyfccm 
ftrange,  that  the  venom  of  a  mad  dog  fhould  be  communicated  odier- 
wîfe  than  by  the  bîte  ;  'tis  the  lefs  improbable  becaufe  Mattbaus  de  Gra- 
diius  names  a  perfon  who  prov'd  infe£bed  many  days  after  having  pot  his 
hand  into  the  mouth  of  a  mad  d<^  that  did  not  bite  him.     And  Mat- 
tbiolus  relates,  that  he  faw  two  who  were  made  mad  without  any  wound, 
by  the  bare  flabber  of  a  mad  dog.    Sennertus  affirms  it  of  a  paincer  of 
his  acqoaîntance,  who,  when  he  open'd  a  box,  in  which  he  had  long 
kept  included  realgar,  a  noxious  minerai,  fometimes  ufed   by  painters, 
and  not  unknown  to  chymifts  ;  and    had  unfortunately   fnuiPd  in  the 
fteams  of  it  ;  that  he  was  feiz'd  with  a  giddinefs  in  his  head,  and  ikinting 
fies  \  his  whole  face  alfo  fwelling  ;  tho%  by  taking  of  antidotes,  hc  fzveà, 
his  life. 

The  probability  of  what  I  hâve  thus  cited,  from  crediUe  authors, 
may  be  ftrengthened  by  the  followîngproof  ofthe  diftinâ  nature  of  ef- 
fluvia. A  phyfician  of  my  acquaintance,  caufing  a  large  quandty  of 
black  hellebore-root  to  be  long  pounded  in  a  mortar,  moft  of  thofe  who 
were  in  the  room,  and,  efpecially,  the  perfon  who  powder^d  it,  were 
thereby  purged,  and  fome  of  them  ftrongly.  Sennertus  affirms,  that  fome 
will  be  pur^d  by  the  very  odour  of  colocynth.  And  in  the  cafés  I  havc 
alledg'd,  exhalations  endow*d  with  occult  qualifies,  (as  cathartic  medi- 
cines  are  fuppofed  to  be)  afcend  into  the  air,  without  being  forced  firomthe 
bodies  they  belong'd  to,  by  any  external  heat. 

And,  if  I  were  hère  to  alledge  the  opérations  of  fuch  effluvia  as  do  not 
pafs  into  the  air,  but  operate  only  by  the  contaâ  of  the  ejcternal  parts 
of  the  body,  I  cou'd  give  inftances,  not  only  of  the  purgative,  but  the  c- 
metic  qualifies  of  fome  medicines  exerted  without  being  taken  in  at  the 
mouth,  or  injefted  with  inftruments. 

There  are,  alfo,  other  forts  of  examples  than  thofe  hitherto  mentîonM, 
that  argue  a  determinate  nature  in  the  effluvia  of  fome  bodies  emîtted  in- 
to the  air.  Approved  writers  tell  us,  that  the  fhadow  of  a  walnut-tree, 
with  the  leaves  on  it,  is  verv  hurtful  to  the  head  \  and  fome  inftances 
they  give  us,  of  great  mifchief  it  has  fometimes  done:  and  tho*  dûs 
ihadow  is  not  likely  to  produce  fuch  a  bad  effedt,  yet  the  effluvia  of 
the  neighbouring  plant  may  be  noxious  enough  to  the  head.  For  I,  be- 
ing not  at  ail  prepoflefs'd  with  this  opinion,  without  fcruple  reforced  to 
the  Ihade  of  walnut-trees,  in  a  hot  country,  but  was,  by  c3Kperiencc, 
forced  to  think  it  might  give  others  the  head-ach,  fince  it  did  to  me, 
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^ribô  am  veiy  littk  iubjeâ  fo  tbtt  diftemper.  Some  ingenîoas  travel<*  Phystcs. 
Iei9  into  che  H^efiJudiês  affirm,  thac  birds  will^  there,  noc  only  for- 
bc«r  to  cat  of  tbe  fruit  of  renomous  plants  and  trees»  but  will  not  fo 
much  as  li^  on  fome  of  them  ;  which  nature,  probably,  inftru<5ls  them, 
}yf  fome  noxious  fmell,  or  other  rarticular  effluvia,  to  avoid.  And  fome 
cf  our  narigators  gîve  it  for  a  nue»  to  thofe  who  happen  to  land  in  un- 
known  iSands,  that  they  may  venture  to  eat  fuch  plants  or  fraic$,  which 
they  can  pencetve  the  bkds  to  hâve  been  peckinç  at  before.  Nicolaus 
fbrtntinus  tells  u$  of  a  certain  Lomiard^  who  having,  in  a  houle  at  Flo^ 
renc€f  butned  a  great  black  fpider,  at  the  flame  of  a  candie,  fo  unwari- 
ly,  diat  he  drew  in  the  fteams  of  it  at  his  noftrils,  prefently  began  to 
bc  much  diforder^d,  and  fell  into  a  iàinting  fit,  and,  for  the  whole  night» 
had  his  heart  much  affcâed  ;  his  pulfe  being  fo  weak,  as  hardly  to  be 
pcsrceiv'd  ;  tho'  he  was,  afterwards,  curedby  a  mixture  of  ^^/V^-treade 
DiMi^bus^  and  the  powder  ofzedoary.  In  Inland^  I  gather'd  a  certain 
plant  p^:ultar  to  fome  parts  of  that  country,  which  the  natives  call  Maccu- 
tuy^  whofe  opérations  are  odd  and  violent.  This  plant,  a  phyfician,  to 
make  an  extraâ,  caus'dhis  man  to  beat  in  a  mortar  ;  tnithe  was  foon  ohliged 
to  defift  ;  and  the  doâor  himfelf,  tho'  at  a  diftance  off,  was  fo  affeâed  by 
thecorpufcles  that  thence  ifluM  out  into  the  air,  that  his  head,  and  particu- 
larly  his  face,  fwell'd  to  an  enormous  fize,  and  continua  tumid  for  a  long 
timeafter. 

*Twill  bc  needlefs  to  produce  more  inftances  to  fliew  the  determi- 
nate  nature  of  effluvia,  fmall  enou^  to  wander  through  the  air,  if  we 
confider,  that  many  odoriferous  bodies,  for  inftance,  amber,  mulk,  ci- 
vet, 6fr.  as  they  will,  by  the  adhefion  of  their  whole  fubftance,  perfume 
ikins,  linen,  ISc.  fo  they,  in  time,  perfume  fome  bodies  difpos'd  to  ad- 
mit their  aâion,  tho*  kept  at  a  diftance  from  them  ;  and  that,  in  pe- 
ftjlentîai  levers,  and  other  contagious  diftempers,  as  the  plague,  fmall- 
pox,  iâc.  the  famé  determinate  difeafe  is  communicable  to  ibund  per- 
Ibns,  not  only  by  the  immédiate  contaâ  of  one  who  is  infeéted,  but 
witbout  it,  by  the  contagious  fteams  that  exhale  from  his  body  into  the 
air. 

To  condode  with  an  experiment  ;  having  found  that  volatile  and  ful- 
phureous  faits  wou'd  fo  work  upon  fome  acid  ones,  fublim'd  with  mer- 
cury,  as  to  produce  an  odd  diverfîty  of  colours^  but  chiefly  an  inky  one  ; 
I  took  an  ounce,  or  more,  of  my  volatile  tinâure  of  fulphur,  made  with 
quick-lime,  fulphur,  and  fal-armoniac,  and  ftopp'd  it  up  in  a  vial  ca- 
pable of  conuining,  at  leaft,  twice  as  much  :  then  takinç  a  paper,  where- 
oo  fomethîng  had  been  written  with  invifible  ink  ;  I  laid  it  down  fix  in- 
ches  fïom  the  vial,  which,  being  unftopp'd,  began,  upon  the  accefs  of 
the  air,  to  émit  white  fumes  into  it  ;  and  by  thefe,  what  was  written 
upon  the  paper,  notwithftanding  its  diftance  from  the  liquor,  quickly  be- 
camc  very  legible,  tho*  not  quite  fo  fuddenly,  as  if  a  paper,  written  up- 
on with  the  famé  clear  liquor,  were  held  at  the  like  diftance,  dîreftly 
over  the  orifice  of  the  TiaK    And  having  caus'd  feveral  pièces  of  dean 
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Physics.   paper  to  be  written  on  with  a  new  pen^  dipt  in  thedear  folurion  of  fub- 
^  limate  made  in  water,  *twas  pleafanc  to  fee  how  the  lettcrs  of  thefe    fc- 
veral  papcrs,  being  placM  within  fome  convenient  diftance  from  the  viaJ, 
would  be  made  plainly  legible,  and  fome  of  them  more,  fome  Ids  black- 
iih,  according  to  their  diftances  from  the  fmoaking  liquor,   and  other 
circumftances.     But  'twas  more  furprizing  to  fee,  that  whcn  I  held,  or 
laid  fome  of  thefe  papers,  tho*  with  the  written  fide  upwards,  juft   upon, 
or  over  the  orifice  of  the  vial,  tho*  the  contained  liquor  did  not  reach 
fo  high,   by  fome  inches,  yet  the  latent  lettcrs  would    become  conïpi- 
cuous  in   about  a  quarter  of  a  minute.     And,  as  it  may  be  obiêrved, 
that  in  fome  circumibinces,    the   fmoaking    liquors,    and  tbc    folution 
of  fublimate,    will   make  an  odd  precipitate,  almoft  of  a  filverîftico- 
lour  -,  fo,  in  one  or  two  of  our  trials,  we  found  a  like  colour  produ- 
ced  by  the  fteams  of  that  liquor,  in  fome  of  the  colourlefs  ink.     Nor  is 
it  neceflary  to  employ  a  vifibly  fmoaking   liquor  to  blacken   the   invi- 
fible  ink  at  a  diftance  :  for   I  hâve,    to  that  purpofe,  with  good   fuc- 
cefs,  employ'd  two  liquors,  wherein  there  was  neither  fulphur,   fal-ar- 
moniac,  nor  fublimate  ;  and  caufmg  fomething  to  be  written,  with  dîf- 
folv'd  fublimate,  upon  a  pièce  of  paper,  we   folded  the  paper  with   the 
written  fide  inwards,  and  then  wrappM  it  up   in  the  midft  of  ùx  fheets 
of  paper  folded,  fingly,  on  each  other,  in  the  form  of  an   ordinary  Jet- 
ter  or  packet  ;  fo  that   the  edges  of  the  inclofing  paper  being  infertcd, 
one  within  the  other,  the  fumes   might  not  get  into  this  written  paper, 
but  by  penetrating  through  the  leaves  themfelves  :  then,  that  fide  of  the 
packet,  on  which  the  fuperfcription  is  ufually  written,  was  laid  upon  the 
orifice  of  the  vial,  and  left  there  about  ten  minutes  ;   after  which,  taking 
oflF  the  folded  papers,  and  opening  them,  we  found,  that  the  fteams  had 
pervaded  ail  the  leaves,  in  which  the  written  paper  was   inclofed  :  for, 
tho*  thefe  did  not  appear  ftained,  or  alter'd,  yet  the  charaélers,  latent  bc- 
fore,  appear'd  confpicuous. 

For  rarther  fatisfaftion,  we  took  a  printed  book,  which  we  jadg'd 
the  fitteft  for  our  purpofe,  becaufe,  the  leaves  being  broad,  they  might 
the  better  preferve  a  fmall  paper,  placed  in  the  midft  of  them,  from 
the  exhalations  fideways  j  and  having  put  the  defign*d  paper  inro  this 
book,  and  held  it  to  the  orifice  of  the  vial^  while  no  lefs  than  twclve 
leaves  intcrpos'd,  yet,  thofe  letters  that  happen'd  to  be  the  moft  ri^- 
ly  placed,  were  made  inky  in  three  minutes  time  ;  tho'  this  liquor  had 
been  fo  long  kept,  and  fo  often  unftoppM,  to  try  experiments,  that  it 
had,  probably,  loft  a  great  part  of  its  moft  fpirituous,  and  penetrating 
particîes. 
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S  die  greateft  part  of  the  porcs  in  bogies,  is  tsoo  minute  to  be  vu^^P^'^  îf 
fible,  fo  thc  contemplation  of  thcm  has  becn  thought  inconfider-»^*'^* 


A 


able. 


'dits. 


But»  Iince  moft  qualities  dépend  upon  the  ftruûure  pf  the  minute  and 
invlfible  particles  of  bodies  ^  and  lince  interftices  and  pores,  necelfarily 
concur  thereto  -,  the  doélrine  of  porofity  muft  be  of  great  importance  in 
natural  philofophy.  I  will  therefore  frecly  communicate  what  obfervations 
I  hâve  made  relating  to  this  fubjeét,  as  they  occafîonally  occur'd  to  me  i 
and  firft,  as  to  the  porofity  of  animal  bodies.  But  I  fhall  not  hère  be  ibU 
licîtous  to  diftribute  and  range  my  obfervations  ;  fmce  th^  ail  confpire  to 
ihew  but  thisone  thing  ;  that  the  parts  pf  animais»  efpedsJly  whilft  alive^ 
are  fiimiih'd  with  numerous  pores  *. 


*  Sir  I/aac  Newton  ohîtrves,  that  bodies  are 
mnch  more  rare  and  poroiis^  than  is  ufually  ima- 
g;iii*d.  **  Water,^  fays  he»  '<  is  19  times  ligh- 
**  ter,  and,  by  confequence,  19  times  rarer  than 
**  gold j  and  gold  is  fo  rare,  as  very  readily»  and 
**  withoot  the  leail  oppoûtion,  to  tranfmit  the 
**  magnetic  effluvia,  and  eafily  to  admit  quick- 
**  fiWer  îmo  its  pores»  and  to  let  water  pais 
f*  chroDgh  ît.  For,  a  concave  fphere  of  gold, 
y  fiU*d  with  water,  «ad  foldci'd  ap«  has,  opon 


««  preffing  the  fphere,  with  great  force»  let  thc 
**  water  Tqueeze  through  it>  and  ftand  ail  over 
•'  ittoutfide  in  moltitndes  of  fmall  drops,  like 
*«  dew»  withoot  bnrfting  or  cracking  the  body 
<•  of  the  gold  ;  as  I  hâve  becn  informa  by  mt 
*'  eye-witnefs.  From  ail  which  we  may  con- 
**  dude,  that  gold  has  more  pores  than  iolid 
«'  parts  I  and  by  confeqaence,  that  water  has 
'*  abovc  40  times  more  pores  than  parts.** 
NivUaih  Opiic.  f.  242, 
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And  this  porofîty  is  deducible  from  the  frame  or  conftitution  of  the 
ftable  parts  of  an  animal  body  \  which  being  a  curious  engine,  admf- 
rably  contriv'd  for  the  exercile  of  feveral  iîinAions,  it  was  neoefla* 
ry  ît  Ihould  be  fupplied  with  variety  of  diffimilar  and  organical  parts.  And 
bécaufe  the  corpufcles,  brought  togcther  for  fuch  purpofes,  muft  be  fo  in- 
terwoven,  as  not  exaftly  to  touch  one  another  evcry  where  j  it  will  rea- 
dily  follow,  that  they  muft  leave  little  întervals  or  pores  betwcen  them  ; 
and  that,  confidering  the  multitude  of  partiales  employ'd  to  inalce  up 
the  body  of  an  animal,  and  the  great  diff$^rence  and  variety,  in  point  of 
bulk  and  figure,  of  the  corpufçles  requifite  to  conftitute  fuch  diBferent 

Cs.both  the  mimber  and  variety  of  the  pores  cannot  batbe  vcry  great. 
neceflity  of  pores  in  animal  bodies,  may,  likewifc,  be  deduced  from 
their  manner  of  nutrition  ;  for,  a  great  wafte  being  continually  niade  of 
their  fubftancc,  by  the  exclufion  of  vifible  excréments,  and  the  avolation 
of  invifible  fteams  ;  this  muft,  neceflarily,  be  repair'd  by  nutrition,  of 
which  the  beft  account  is,  that  the  alimentai  juice,  prepared  chiefly  in  the 
flçn^cii,  being  impelled  to  the  feveral  parts  of  the  body,  and  the  corpuf- 
çles of  the  juice  infinuate  themfelves  at  the  pores  they  find  adapted  to 
their  bignefs  and  fhape  ;  whence  thofe  wliich  are  moft  agreeable,  being  slÙ 
fimilated,  add  to  the  fubftanceof  the  part  wherein  they  lettle,  and  fo  repair 
what  was  loft  before  by  that  part.  This  may  be  illuftrated  from  plants, 
in  which,  of  the  various  corpufçles  found  in  the  liquors  of  the  earth,  and 
agitated  by  the  heat  of  the  fun  and  the  air,  thofe,  that  happen  to  be  com- 
menfurate  to  the  pores  of  the  root,  are  impell'd  into  it,  or  imbib'd 
by  it,  and  thence  conveyM  to  the  other  parts  of  the  tree,  in  the  form 
ot  fap;  which,  pafling  thro*  new  ftrainers,  rccéîves  the  altérations  rc- 

Suifîte  to  their  converfîon  into  wood,  bark,  leaves,  bloflbms,  fruit,  6?r, 
lut  to  retum  to  animais  \  our  argument,  from  their  nutrition,  will  be 
much  confirmed  by  confidering  that  in  children,  and  other  young  ani- 
mais, which  hâve  not  yet  attained  their  due  bulk,  the  nutrition  is  fo 
large,  as  tx>  amount  to  a  continua  augmentation.  For,  as  it  îs  évident 
that  animais  grow  in  ail  their  parts,  and  in  each  part,  according  to  ail 
its  dimenfions  ;  fo  we  cannot  well  conceive  how  this  Ihould  happen,  un- 
lefi  the  nutritive  liquor  be  diftributed  through  the  whole  of  the  part  to 
be  augmented  *,  and  to  this  diftribution  it  is  requifite,  that  the  body  a- 
bound  with  pores,  into  which  the  fuitable  partides  of  the  juice  may  be  ad- 
mitted. 

Having  premifed,  once  for  ail,  that  I  often  ufe  the  word  flcin,  in 
the  popular  fenfc,  without  diftinguifhing  the  Cuticula^  or  fcarf-lkin,  from 
the  Cutis  it  invefts,  I  proceed  to  another  topic,  whence  the  porofîty  of 
animais  may  be  argu'd  ;  namely,  the  great  plenty  of  matter,  daily  car- 
ried  ofF  by  fweat,  and  infenfible  perfpiration.  For,  fweat  is  al!ow*d  to 
be  dîfcharg*d  at  the -porcs  of  the  flcm:  and  fince  there  i^  no  péné- 
tration of  dimenfions,  we  may  conclude,  that  the  matter  wafted  by  Iweat, 
muft  hâve  fmall  out-lets  in  the  flcin  :  and  invifible  effluvia  may  aifo  cva- 
porate  at  the  famé  pores.     That  thercfore  the  flcins  of  many  animais, 
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tho*  they  feem  clofe  to  the  eye,  may  bc  porous,  appears  from  their  fw«&t*  Physics. 
ing.  But  becaufc  ail  of  them  hâve  not  been  obfervcd  to  fweat^  particularly  Vi^W/ 
dogSy  we  fliall  add  fome  other  inftances,  to  make  this  more  univerfal. 

Wc  may  fometimes,  in  the  Ikin  of  a  living  man,  difcern  pores,  with 
good  microicopes  -,  and  eafily,  on  the  infîde  of  gloves,  which  are  made 
of  ikÎDS  drefled,  perceivc  numbers  of  thefc  little  out-lets,  orderly  raa- 
ged  :  and  tho*  fome  of  them  may  be  fufpcfted  to  hâve  been  made  by 
the  hairs,  which  grew  on  the  Ikin,  before  it  was  dreis*d  ;  yet,  that 
greater  numbers  of  them  are  perforations  quite  through  the  leather,  is 
mamfeft  fix>m  the  ufual  praâice  of  chymifts,  in  ftraîning  quick-filver 
throug)\  flieep-fkins.  And  tho%  when  a  man'a  fkin  is  tanned,  it  be  of 
a  great  thkknefs  ;  yet,  trying  the  famé  experiment  with  the  ikin  of 
a  man's  arm,  I  found  that  quick-fiIver  could  be  fqueezed  out  at  the 
porcs  of  this  alfo.  It  is  unnecçflary  hère  toenquire,  whetherchefe  lit* 
tie  hoJes  be  not  the  orifices  of  fmall  excretory  veflels,  or  glands,  which 
Sfenoy  and  Malpigbi  difcover'd  beneath  the  Cuticula^  call'd  GlanduU  Mil^ 
liares  ;  for,  according  to  this  opinion  alfo,  a  multitude  of  fmall  perfora«- 
tîoDs  muft  be  allow'd  in  the  (kin  ;  and  that  is  fufficient  for  my  purpofè, 
from  whence  foever  the  porofity  proceeds.  But  the  next  obérvation 
wiJl  fhew,  that  fome  membranes  of  animais  may  give  paflage  to  tran- 
fpired  mattcr,  without  being  perforated  by  the  excretory  veflels  cf 
glands.  The  fkins  under  the  fhcll  of  hens  eggs,  are  of  a  texture,  vcry 
fine  and  clofe  :  yet,  both  thefe,  and  the  ihells  which  cover  them,  are 
porous  -,  becaufe  the  eggs,  with  keeping,  manifeftly  lofe  in  weight  :  whkk 
muft  be  imputed  to  invifible  tranfpiration  *,  and  the.rather,  becaufe  in 
thofe,  which  hâve  been  long  kept,  there  is  found  a  cavity  at  onc  end; 
that  encreales  with  their  âge,  and  is  made  by  the  fhrinking  of  the  mem* 
brane  from  the  fhell. 

Confidering  the  lai^  quantity  of  matter  difcharged  by  infenfible  per* 
fpiration  in  healthfol  men,  the  porjes  muft,  doubtlefs,  be  very  numerous;  <, 
and  much  more  fo,  than  by  the  drops  of  f]weat,  -which  wet  the  (kin,  we 
u/bally  imagine.  For,  SanSlorius  affirms,  that  what  is  barely  carried 
off  by  infenjGble  tranfpiration,  ordinarily  àmounts  to  more,  that  is,  di* 
miniihes  the  weight  of  a  man*s  body,  more  than  ail  the  vifible  excre- 
ments  together.  He  adds,  if  the  aliment,  taken  in  one  day,  amounts 
ro  cight  pounds,  the  infenfible  tranfpiration  ufually  amounts  to  five; 
Andhe  elfewhcrc  afferts,  that  in  the  fpace  of  twenty  four  hours,  in  the 
wintcr-time,  an  healthy  body  may  exhaJle  above  fifty  ounces  :  and  fome 
trials,  both  of  my  own,  and  others,  confirm  SanSlorius^s  obTervations  *  ; 
allowance  being  made  for  the  dilFerence  of  heat  betweon  Itaiy  and  Eng- 
ïand  :   only,  I  fear,  an  over-fight  has  been  commttted  by  thofe,  wha 


*  Dr.  yamij  KêU  hath  given  a  fettoTobfer* 
vatkms,  made  by  himfelf,  after  the  SanSorian 
maiiiwry  under  the  ticle  of  Medicinu  Statica 
Briiammica  ;  which  condrnis  the  doôrine  of  per- 
rpîration  in  général  and  ibews  the  diflEerences 


of  it  bamten  oar  dimace,  and  .fite^  a»  aielidt* 
ter  ;  tho*  it  embaraflb  thii  do^rinexonMcrably» 
that  the  human  body  feepu  to  take  in  fonething 
from  the  air»  which  may  cncreafe  ils  weight 
aponthehdbnce. 


Vol.  I.  L  11  afcribc 

Digitized  by  VjOOQ IC 


442  7/5^    POROSITY    Of  BODÏESi 

« 

Physics.  afcribc  ail   the  decreafe  of  weight,  not-  rcferabk  to  thé  grofler  e3tcrc=- 
K^f^TSJ  ments,  to  what  tranfpires  at  the   pores  of  thc  viFible  parts  ofthe  Ikin  ; 
without  taking  notice,  of  what  is,  m  expiration, .  dtfcharged  through  tht 
wînd-pîpe,   and  appears  manifeft  to  the  eye,.  irr  ff ofty  •  weather.      Bue 
tho*  I  look  upon  the  wind-pîpe  as  the  great  chimney  of  the  body,   in 
■comparifon  ot   thofe  littlè  ohes;   yet,   the  number  of.thcfe  îs  fo   very 
great,  that  the  exhalations  which  ftçal  out  at  them,  muft^  bc  very-  con- 
fiderable.     Befides  thofe   that  are  difcharged  at*  the  AJ^era  Arteria^   do^ 
probably,   for  the  moft  part,   ifluc  out  of  the- membranes  inveâing  tbè 
lungsj   which    membranes    may  be  lôok'd  upon   as  cxtemal  parts  of 
the  body,  with  regard  to*  thé  •  air.-     But   we   may  lafely  allow  a  very 

frcat  évacuation,  at  the  pores  of  a  man^s  fkîn,  whb  is  a  fanguineous  and 
ot  animal  ;  fince  we  fee  that  eggs,^  which  are  aébually  cold,  tranfpire. 
Nay,  even  frogs,;^  which- are  always  cold  to  the  toucha  exhale  largcly  ; . 
and  the  decreafe  in  weight  of  fome -animais,  foon  after  they  are  fliffo- 
cated,  is  confiderable;  We  may  add,  the  experiment  of  holding  any 
part  of  the  body,  in^  warm  weather,  near  to  a  iolid  or  fmooth  fubftance, 
as  a  pièce  of- folid  fteel  or  filver  j  which  will-prelcntly  be  fullied  with 
fteams  iffuing  out  of  the  pores. 

Farther,  the  perviôufnefs  of  the  (kiri  outwardsr,  may*  be  ai^ed  from 
Ae  quicknefs  wherewith  fome  medicines  take  away  difcolourations  of  it 
by  contufiôns-;  which  is,.. very  probably,  performed  by  attenuatmg  the 
matter,  anddilpofîng    it  ta  perfpire:   tho','  perhaps»  .  when    it   is  thus 
changed,  fomc  part  ofiÉ  may  be  imbibed  again,  by  the  capillàry  veffcls; 
Helment  Ipeafcs  much  of  the  vittue  of  whife  briony-root',  in  fuch  cafés  ;  and 
the    faft   was-  lately  confkmed^    from   an  experiment  madc  by  an  ac- 
quaintanoe  of  mine.     I  khew»  an  eminent  perfon  alfô,  cured  of  a  coiitu- 
fion,  which  made  the  part   look  black  and  frightful,   by  the  barc  uie  of 
byfop/  and  frefli  butter ,^  applîed  îr  the  form  of  a  poultis.     Nor  is  it  only 
thc  ikin,  that  covers  the  vifiblè  parts  of  the  body,   which  we  judge  to 
be  thus  porous,  but  alfo  the  *  membranesi   that  inveft  the  internai  parts. 
For  the  two  ftrft-mentioned  caufes  of  porofity,  are  as  well  applicable  ro 
thcm,   as  to  the  external  flcin  s   and,  )n  fome  refpeôsy.  the  tranfpimtioa 
through  fuch  pores,   feems  more  advantaged,  than  that  .through  thc  porea 
of  thc  furface;fiftce  the  parts  fùrpGUnding  the  fpleen,  liver,  kidneysv  Cffr. 
in  man,   are  hot  in  comparifon  of  thfe'àmbient  air  ;and  being  alfo  wet, 
which  the  air  is  not,   tl^  laxity-,  of  the*  por«  of  thc  internai  parts  i» 
doubly  befriendcd  :-  and  we  conceivc  bo«h  the  (kin,  and  membranes,  ta 
be  likc  nct-work  ;  which,   in  their  ordinary  ftate,.  hâve  a  kind  of  tcon- 
tinuity  ;  but^  upon  occafion  can  fufFer  their  potes  to  be  every  way  en- 
largcd,   as  external  agents  détermine.     And  this  porofity  of  the  intenial- 
membranes,   will  the  more  eafily  appear  from  the  pervioufnefs  of  thc 
Uacklers  ofdead  animais,  even  to  waters  which  we  hâve  try'd, .  by  put- 
ting  fomc  fait  of  tartar  în  a  cle'an  well-dry'd  bladdér,  .and  leaving  thc 
lower  part  Jmmcrs'd  in  common  water,.  wholc  partîcles,  by«  degrees,  jn-^ 
£nuatcd  thcmfelves  imo  th&bladder,  fg  as.to  diiToIye  the  fait  intoa 

liquor: 


Digitized  by 


Google 


The  PoROsiTY   ^BoDiBs.  443 

liquor  :  and  thîs  eicperiment  fucceeded,  but  muck  more  flowly,  with  Ai-  PhVsici/ 
gar  înftead  of  fait  of  tartan  And  there  arc  fome  who  prétend,  thatV^TVNii/ 
certain  fyryps,  made  this  flovenly  way,  whîch  they  wQuld  hâve  pafs  for 
a  fecret,  arc  vaftly  prefeiuble  to  thofe  made  of  common  water.  That 
cven  the  films,  which  line'the  fhelb  of  eggs,  tho*  of  a  vcry  clofe  tex- 
ture, are,  y  et,  pervious  to  Hquors,  appear'd  by.keeping  an  ordinary 
heiTs  egg,  rortwo  or  three  days  in  diftiU'd  vineg^r:  for  then  taking  it 
eut,  we  found  ît  entire,  and  vifibly  iwell'd.  And,  what  fatisfy'd  us,  that 
the  cxpanfîon  proceeded  from  fome  other  caufe,  than  the  mère  dilatation 
of  the  whîte,  or  yolk,  or  both  ;  the  egg  now  prov'd  confiderably  heavier 
than  before  its  immerfion,  notwidiftanding  the  loû  of  its  fliell.  And,  on 
this  occafion,  .ihay  be  added,  that  the  Cbinefe  hâve  a  way.  of  Éilting  cggs 
in  the  flicJl.  In  one  of  the  Duuh  joumals  fent,  by  the  council  of 
Batavia^  to  their  princi^als  in  Hollande  I  met  wit;h  feveral  accounts  of 
ûlted  eggs  brought  by  Ica,  into  Batavia^  and  other  ports  :  after  which, 
meeting  with  a  phyfician  who  liv*d  in  Batavia^  I  learnt  from  him,  dut 
fuch  eggs  are  frequently  met  with  in  thofe  parts  j  he  having  feveral  tîmes 
eatcn  of  them  there,  and  found  they  retained  a  briny  talle,  when  dref- 
fed.  The  merchants,  of  whom  J  enquired,  could  not  tell  me,  what 
way  the  Cbinefe  employ  to  fait,  and  preferve  their  eggs  -,  but  having 
coàted  one  with  clay,  and  fuffer'd  it  to  lie,  for  .a  compétent  time,  i^.  brinc, 
I  found  its  tafte  confiderably  fak,  when  broke.  v^ 

I  kncw  a  phyficiaa,  who,  being  tormented  with  a  peculiar  kind^  of 
colic,  reliev'd  himfcljf  by  glyfters  of  fack  ;  but  ufually  found,  that  they 
would  inebriate,  and  make  him  giddy  :  and  a  chirurgeon,  who  prac- 
tifcd  in  the  IVeJl-Indies^  told  me,  that  having  dreffed,  with  the  juice 
of  tobacco,  a  fmall  ulcer  in  a  woman's  leg,  the  patient,  foon  aftcr 
grew  fick,  xaà  aQually  vomitcd.  But  on  this  înftance,  I  lay  no  ftrefs  ; 
becaufe  the  corpufcles  of  the  tobacco  might  get  in  at  the  Imall  orifices 
of  fome  corroded  velffcls,  and  fo  be  convey'd  internally,  rather  by  the 
help  6f  the  circulation  of  the  blood,  than  on  account  of  the  porofity 
of  the  parts.  But  a  phyfician  of  the  collège  of  London^  aflured  me,  that 
he  haci  feveral  times  given  himfelf  a  vomit,  by  the  application  of  to- 
bacco to  hîs  wrifts,  and-  fomè  other  external  parts  ;  and  fome  children 
hâve  been  made  drunk  by  cloaths,  wetted  in  the  infiifion  of  tobacco,  and 
applied  to  their  heads,  for  fcabbinefs  in  that  part  :  tho*,  in  this  ieafé  tOQ, 
the  inebrîating  particles  may  get  in,  not  at  the  mère  pores,  )mt  at  the 
orifices  of  the  capillary  veflTels,  that  were  made  acceflible  by  fuch  little 
folutions  of  continqity,  as  are  feldom  wanting  in  fuch  cafés.  But  that 
children  may  be  purged  by  outward  applications,  is  afferted  by  phyfici- 
ans  i  and  an  experienced  perfon  has  affirmed  to  me,  that  he  can  almoft 
conftantly  .purge  them  by  a  plaifter.  But  it  is  more  confiderable^  what 
was  related  to  me  by  a  perfon  of  eminence,  who,  bei|)g  indifi>ofed  to  be- 
lieve  fuch  thihgs,  had  his  hand  barely  moiften'd  by  anothcr,  with  a  fubtile 
chymical  oil,  which  the  former  regarded  not,  tîll  he  fo^nd  himfelf  preft'd 
^ith  a  motion,  like  that  which  a  purge  would  hâve  given  him^  and  was 
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PtaVsTCS,  pufged  four  tinïffc  withdtft  griping,'  or  oAer  pain.    Bat  to  Tetam  to  thc 
\^^\J  pbrofity  of  membranes  -,  it  tnïiy  ferve  to  prove  it,  that  hite-ftrings,  whîch 
4iethg  only  ïibre^  are  die  chief  parts  or  which  membranes  confift,   wiJl, 
fometimes  in  wtt  weather,  fwell  fo  forcibly,  as,  with  noifc  and  violence 
to  break  •,  whîch  çrot^ccds  from  moîft  vàpoûrs  cntermg  at  their  pores. 
From  tht  This  porofity  of  thfc  internai  parts  of  animais  may  be  aifo  confirmée! 

traunatUtt  c/jjy  Tfjj^^^x,  iïa:ppens  in  th^e  tranflatîon  of  the  morbific  matter  în  difeafed 
J^*'^'^^''bodies.  '  For,  ôften  the  matter,  which  in  the  fanguifcrous  veflfels  produ- 
ced  a  ifevcr,  t)eing  difcharged  upon  fome  parts  of  the  head,    produces 
a  DeJirmmy  or  Pbnnitis^  in  the  latter  of  whîch,  I  hâve  >v(RKier«i  to  fec 
thç  patientas  urine  lîke  that  ofa  perfon  without  a  fever.    Thc  famé  fé- 
brile matter   is  difcharged  fometimes  imon  the  Pleura^  throat,  or  intc- 
itines  \   and  catrfes   in  the  firft  a  pleurify,   in  the  fécond  a  quinfy,   and^ 
in  thc  third  a  flux,   generally  djrlentcrical.     But  becaufe  moft:  of  thefe 
tranflatrons  of  peccant  humours  are  made  by  the  circulating  blood,   I 
am  content  to  intimate,   that  fome  of  them  may  confirm  the  porofity  hcrc 
fpdken  of  .     And  this,  in  effeô,   is  already  proved  by  thc  famé  arguments 
wfacreby  we  hâve  Ihewn,  that  both  the  flcin,  and  the  internai  membranes, 
arc  fiiniifhed   with  pores,   pervious  to  particles  whofe  fliapes  and  fizc 
arc  cbrrefpondcnt   to  them.      For  ît  appears,  that  when  morbi/îc  matter, 
whethcr  m  the  form  of  a  liquorjOrofcidialations,  chances  tohavccor- 
pufcles  fuîted  to  thc  porcs  of  this  or  that  part,  it  may,  by  a  concourfe 
of  cîrcumftances,  be  dctcrmined  to  invade  it  ;  and  fo  diflodge  from  its 
former  réceptacle,  and  excite  new  difordcrs  in  the  parts  it  removcs  to. 
jMJhmthi     Another  thing,   whence  the  porofity   of  animais  may  be  argucd,  is 
ir^efs  e/"^- their  recciving-effluvia  from  without.     For  tbefe  cannot  get  into  the  in- 
Jhivia.         ternal  parts  of  the  body,  to  perform  their  opérations  therc,  without  pe- 
netrating  the   Ikin,   and  confequently  entering   the   pores  of  ît.     Now 
that  things,  outwardly  applied,   may  be  convey'd  to  the   întemal  parts, 
is  notorious,  in  the  inftances  of  cantharides  *,   which  produce  great  dif- 
orders  in  the  urinary  paflages,  and  fometimes  caufe  bloody  urine.     The 
famé  may  be  alfo  concluded  from  various  cfFefts,    even  of  milder  plai- 
fters  :  for  tho?  fome  operate,  perhaps,   by  clofely  fticking  to  tht  /kin, 
hindering  perfpiration,  and  fencing  the  part  from  the  external  cold  ^  yct 
'twill  fcarce  be  denied,   that  many  of  them  hâve  notable  cffeâs  from  thc 
corpufcles,   that  plentifully  enter  at  the  porcs,  and  aft  accordine  to  their 
rcfpe<ftive  natures.     Thc  like  may  be  faid  /of  ointments,  whofe  cffeâs, 
efpccially  on  children,   are  fometimes   vefy   rcmarkablc  :   and  I  havc 
known  confiderable  things  perfbrmed  by  them,  in  an  internai  difcafe  of 

frown  men,  where  I  Ihould  fcarce  havc  expcded  fo  much  from  a  vcgcta- 
Ic  unguent.  Indeed  by  mercurial  ointnlents  a  falivation  may  be  cx- 
cited  ;  and  fometimes,  againft  the  phyfician^s  will,  the  corpufcles  of  thc 
qtrick-filver  g^t  fo  far  into  the  bodv,  that  he  is  unablc  to  bring  them 
out  again.  What  was  faid  of  plaifrers  is  alfo  applicable  to  Pericarpia^ 
or  wrift-bands  -,  thc  better  fort  of  whîch  arc  often  fuccefsftil  in  ftopping 
'  aguc-fks  :  tfaus  by  a  mixture  ^  currant9>  hops>  and  tay-fklt  welj  beatea 

cogctber^ 


Digitized  by 


Google 


Tie  PoROfiTY   of  BoDTEs.  445 

tt>gether»   both  I,    and   feveral   more,   hâve    been   freed   from  tertians,  Physiçs. 
and    othcr  intermittents,     The  argument  will  be  likewife  much  ftrength-*  ViXV%g/ 
ned,    if  thofc  phyficians  do  not  deceive  us,   who  alcribe  ieiifible  opéra- 
tions to  things  externally  applied  in  fo  loofe  a  way,   as  not  to  ftick 
to  the    Ikin,    or  perhaps  immediatelv   touch  it  ;   which  fome  call    Pc- 
riaptaj  and  Appenfa^    feveral  whereot  are   beft  known  by  the  name  of 
amulets  5  fuch  as  quills  of  quick-filver,    or    arfenîc,  which  fome  hang 
about   their  necks,   or  wear  under  their   fliirts  againft  the  plague,  and 
ocher  contagîous  difeafes  ;   the  blood-ftones,  wom  by  others,  againft  h«- 
morrhag^  ;   and  that  which  the  women  in  the  Eafi-Indies  wear  for  a 
quite  contrary  purpofe.      Now  that    fome  pf  thefe  cxternal  medicines 
^nfwcr,  1  am  perfwaded  by  having  been,  one  fummer,  fubjeû  to  hleed  at 
the  n<Â,  and  reduced  to  cmploy  feveral  remédia   to  check  it  ;  what  I 
£>und  moft  effeefhial,  being  fome  mofs  of  a  dead  man's  (kuU,  tho*  it 
did  but  touch  my  ftin,  till   the  herb  was  a  little  warm'd  thereby.     A 
cnemorable  thing  of  this  kind  was  communicated  to  Zwclfer^  by  the  chief 
phyfician  to  the  ftates  of  Moravia  ;  who  having  prepared  fome  troches 
of  toads  after  Helmont^s  manner,   he  not  only  round,  that  being  worn  as 
amulets,  they  preferv'd  him,  and  ail  his  domeftics  and  friends  from  the 
plague;  but  that  having  caufed  them  to  be  put  upon   the  plague-fores 
of  feveral  perfons,  noneofthem  died  ;  but  the  venom  of  the  peftilential 
carbuncles  was  thereby    greatly  abated,  and   the  ulcers  rcnder'd  eafily 
curable  by  vulgar  remédies. 

As  to  aie  difficulty  of  conceiving  how  bodies,  aélually  cold,  can  émît 
effluvia,  able  to  penetrate  (without  moiftening  it)  a  membrane  of  foclofe 
a  texture,  as  a  man's  Ikin  ;  it  may  be  much  Teffen'd  by  confidering  the 
pores  of  bodies,  and  the  figures  of  corpufcles.  For  fuppofing  an  agrée* 
ment  between  *em,  the  effluvia  of  amulets  may,  in  traft  of  time,  eafily 
get  paOage  through  the  pores  of  the  Ikin  of  a  living  body,  Andtomake 
this  the  more  probable,  I  will  givean  inftance  of  the  Ikin  in  a  dead  animah 
Eut  this  requires  a  liquor,  that  ï  ufe  in  fuch  experiments,  which  is 
made  by  exaôly  mixing  flower  of  brîmftone,  powder'dfal-armoniac,  and 
good  dry  quick-lime,  in  equal  quantifies  ;  and  difl:illing  *em,  by  degreespf 
fire  in  a  retort,  till  the  fand  is  brought  to  be  almoft  red-hot  ;  for  thus 
there  will  corne  over  a  fmoakir  g  l'pirit,  which  muft  be  kept  very  care- 
fuUy  ftop'd,  and  which,  for  difUnélion's  fake,  I.call  the  permeating 
jnenflruum  or  liquor  -,  and  its  expirations,  the  permeating  fumes.  The 
experiment  is  this  :  We  took  a  very  clean  pièce  of  polifh'd  copper,  and 
having  wrap'd  it  either  in  a  pièce  of  lamb?s,  or  iheep^s  leatber,  £6 
that  it  was  every  way  inclos*d,  we  held  it  ovçr  the  orifice  of  the  vial, 
that  containM  the  fpirit,  at  fome  diftance  from  the  Itquor  ;  whofe  fumes» 
neverthelefs,  quickly  pervaded  the  pores  of  the  leather,  and  qpera^ 
upon  the  included  métal  -,  as  appear'd  by  the  deep  and  lafting  tinûure  it 
had  givea  to  the  lower  furfàce  of  it  ;  cho'  the  interposa  leather  itfelf, 
was  Qot  (kprived  of  its  whitenefs,  nor  at  ail  fenfibJy  difcoloured,  yet 
imelc  of  ùc  fulphu]:eous  ^eams  that  had  iavaded  it»«  And  the  famé 
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Physics.  cxperîment  fuccceded,  dio*  fbmewhat  more  flowly,  when  a  double  ^lea- 
JL/^W  ther  interpofed  between  the  fumes,  and  a  new  pièce  of  copper  coin. 

I  leave  it  to  be  confidered,  whether  this  may  not  fiiggeft  a  con)C<£ture 
as  to  that  ftrange  phenonemon,  recorded  by  approvM  authors,  oflîght- 
ning  which  lias  been   found   manifeftly  to  diïcolour  money-,   without 
burning    the    purfe   that    contairi^d    it.      For,  -in  our  expérimenta    the 
fteams  which  in  a  trice  pervaded  the  Icather,  the  moftufeful  matter  where- 
of  purfes  are  made,  were  fulphureous,  as  thoTe  which  accompany  the 
Fulmen  are  obfenred  to  be  ;  and  thô*  thefe,  when  they  invade  bodics,  .are 
ufually  very  hot,  ours  opetated  when   the  liquor  that  .emitted  rhem  M^sts 
aftually  cold.     If  it  be  fâid,  fliat  Tometimesmonev  has  been  found  difco^ 
loured  in  the  pockets  of-lbch  as  were  not  ftruck  by  the  Fulmen^  but 
had  it  only  pafs  near  them  \  we  reply,  that  tho*  the  entire  body,   whe- 
ther fluid  or  folid,   if  there  be   any  of  this  latter  kind,  which-  the  Latins 
call  Fuimerty  (for  our  Englffh  word  thunder-bolt  feems  not  fo  applicable 
to  a  fluid)  did  not  touch  them  -,  yet  it  mîght  fcatter  fteams  énow  ail  a- 
-round  to  caufe  the  phenomenon.      For,  a   perfon  of  my  acqusiîntancc, 
having  afcended  a  burning.mountain.in  America^  tîll  die  fiilphureous  fteams 
grew  too  ofFenfive-,  he  found,  amongft  other  effefts,   his  mpney  tumM 
of  a  blackanddîrtytx)lour-,  fuchas  our  fulphureous  fteams  oftengivc  both 
to  copper  and  filver  coins.     'But,  whether  our  fpirits   will  juftîfy  my 
prefent  conjedhire  or  no,  yet  their  eaTily  pervadîng  the  Ikin   of  a   dead 
.animal,  will,  howevcr,  make  it  probable,  that  the  fkin  of  a  living  man 
may  be  cafily  penetrated  by  external  fteams,  of  whofe  approach  the  cye 
takes  na  notice.;  and  whofe  opérations  may,  therefore,  be  unfufpefted. 
Let  phyfkians  confider,  what  ufe  may  be  made  of  this  obfervation,  as 
•to  the  propagation  of  contagious  difeafes,  *  by  the  contaâ:  of  the  infeôcd 
air,   diftinft  from   the  refpiration  of  it  ;   and  by  the  pénétration  ôf  the 
fteams,  that,  ifluing  from  feveral  bodies,   invade  the  ïkîn,  and  may,  per- 
Tiaps,   be  able  to  produce,  either  hoftile  or  friendly  efFefts,   not  ufually 
fufpefted  to  arife  from  fuch  caufes.     We  may  add,  that  fufpending  Iheep's 
•leather  in  the  free  air,  the  vapours  in  that  fluid  would,   I  found,    fo  infi- 
nuate  themfelves  into  the  leather  in  wet  weather,  as  greatly  to  \ncra.k 
its  weight,  of  which,  dry  weather,  Whether  hot  or  cold,  would  depnVeir. 
It  may  hère  be  proper  to  add  fome  inftances  of  the  penetrability  of 
•membranes   to  efl[luvia,   if  thofe  be  fuflîciently  fubtile  and  correfpondent 
to  the  pores  of  the  other.     Amongft  the  obfervations  of  phyficians,  I  hâve 
■met  with  fome  aflîrming,  that  cantharides  hâve  great  efreftsupon  the  in- 
ternai parts  of  the  body,  tho*  they  do  not  fo  mucli  as  touch  the  fkin  ; 
whence  their  efiîuvîa  muft  be  tranfmîtted  thro*  other  bodies,  hcforc  they 
can  penetrate  that.     Michael  Pafcbalius  mentions  a  chirurgeon,  who  twicc 
voided  blood  with  his  urine  ;  which  was  occafîon'd  by  fome  Spani/b  flics, 
that  hc  only  carricd  in  a  bag  ;  and  a  phyfician  of  note  mçntions  anothcr 

^Belljni  has  confider'd  thismatter*  in  his  laft  1  into  the  body.  And  thellké  has  beendoneasto 
pv^fitionsy  DiFeèrihtis,  and  demonftraud  kl  the  admiâionofpaiticles  of  other  Icîiida,  |^9r. 
poffible  for  fuch  cfflavia  to  enter  thio*  the  skin  I  Wainwriiht^  "buKeih  &c. 

perfon, 
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pcrfon,   who  made  bloody  urîne  from  having  carried  cantharîdcs  in  his  Physigs* 
pocket  ;  and  adds,  that  a.  like  café  was  told  him  by  Helidaus^  an  epiinent  ViXYN/ 
phyfician. 

We  fee  that  în  lihen,  the  finer and  more  flendèr  the  threads  are,.the 
clofer  and  lefs  porous,  cateris  faribus^  îs  the  cloth  i  whence  the  thm 
film  that  lînes  the  fhell  of  an  egg,  feems  tobe  of  an  exceeding  clofe 
contcxture  :  yet,  even  this  is  not  impervious  to  fome  fumes  ;  for  we  hâve 
ftaincd  a  pièce  of  copper  through  ît,  with  thofe  of  our  pcnetrating  li- 
quor.  We  aifo  took  a  pièce  of  dry*d  bladder, .  and  having  wrap- 
pcd  it  about  a  new  pièce  of  fiJver  coin^  we  held  it  for  févcral  mî-r 
mîtes,  over  the  fumes  of  the  famé  liquor,  but  could  not  perceive  thé 
coin  at  alJ  afFeâed;  whence  we  concludedthe  pores  werc  too  clofe  and 
nojTow,  to  gîve  paflage  to  the  expirations-,  of  the  menftruum;  but  pre- 
fiitning^ .  that  moifture  would  fomewhat  relax  them,. .  we  wrapp'd  up  an- 
odier-picce  of  coin  in  a  wet  bladder^.and  applying  this  as  before,  in  *  ' 
about  two  minutes,.- it  wasi  on  thelower  furface^  deeplydifcolour'd.  But 
onc  of  the  moft  notabfe  inftances  of  the-  porofity  of  the  internai  mem*- 
branes  of  a  human  body,  is  that  of  a  relation  of  mine,.. a  Britijb  noblc^-^ 
man,  whohad,  by  accident,  a  great  perforation  made  in  his  72»^r4ic,  at  which  - 
r  could  direftly  perceive  the  motion  of  his  heart.  His  Lordfhip  told  • 
me,  that  when,  wirh  a  fyringe,  hé  injeiîl'ed  fome  afhially  warm  meaicated 
liquor  inco/his  72^i>rtfy,..  to  cîeanfe  and  cherilK-the  parts,  he  quickly  and 
plainly  foundin  l«s  mouth  the  tafté,  and  fmell  of  the  dnigs,  wherewith  the 
liquor  kidbeen  impregnated. .  Ahd  I  farther  learned,  that  as  he  confiant-, 
ly  wore,  upon  the  inclos'd  part  of  his  cheft,  a  filken  quilt,  llufF'd  with 
aromatic,  and  odoriferous  powders,  to  défend  the  neighbouring  parts,, 
and  keep  rhem  warm  ;  when  hc  came  to  employ  a  new.  quilr,  the  effluvia 
would  aélually  mix  with  his  breath,  and^very  fenfibly  perfume  it,  as  ap- 
peat*d  manifcft  to  fuch  as  ftood  near  him  v  who  cou*U  perceive  tliatitpro- 
ceedcd  not  from  the  outfîcfe  of  his  body.  Ahd  G^î/^«  fays,  that  water 
fweetned  '  with  honcy  beîng  injeéted"  at  the  orifice  of  wounds,  pénétra- 
ting  into  the  cavîty  of  the  7ï?orax^.  has  bfeen,  in  part,,  received  into  the 
Jung?,  and  di&hai^ed  ont  of  the  Afpera  Arter.ia  by  ccughing.  Being  at 
the  diffeâiîon  of  a  perfon,  who  had  been  long  moleftcd  with  a  fhort  dry 
cough,  whîch  made  us  expcft  to  find  fomething  much  amifs  in  hisrlungs;.  • 
we  met  with  nothing  there,  and  were  at  a  lofs  for  the  .caufe, .  tiil  coming 
to  xiit  internai  part  of 'tfie  chefV,  we  difcover'cl  bctvveen  the  Pleura  and. 
thefubftancc  of  the  intercoftal' mufcles,  a  certain  matter,  of  the  breadtk  : 
of  a  crown-piece  of  a  roundilh  figure,  and  of  the  confîfténce  •  and  co-, 
lour  of  new  foft  cheefe  ;  which  odd  matter  was  concluded  to  hâve  been  " 
the  remains*  of  fdme-  îll-cin-'d  pleurify,  and  to  havc  tranfmittcd  thro*" 
the  pores  of  t]\t  Pleura  y  fome  noxious  efHuvîa,  which  frequently, irrita^ 
ted  tlie  lungs  into  an  irregular  and  troubldome  motion.  . 

That  not  only  fiiigle  membranes,  but  even  parts  very  much  compoun- 
ded;  are  perméable,  and  that  by  liquors  none  of  the  thinneft,  is  manifeft' 
in  the  dÙcliarges  madfe.  by  hydropical  perlons,  ,of  a  liqujor  more  vifcid 
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Physics.  than  water,  by  ftool  and  urine,  upon  the  opération  of  an  hydragoguc. 
O^VN-^  And  it   is  a  pretty   common  oî)fervation,  that  upon  the  burfting  of  cm- 
pyemas  into  the  cavity  of  the  cheft,  the  purulent  matter  hath  becn  voi- 
ded  by  ftool  and  urine  :   but,  perhaps,  it  cannot  bc  detennin*d,  whcther 
this  tranflation  be  made  by  tanfudation,   or  the  entrance  of  the  pus  in- 
to  the  veffcls  ;  where  being  once  admitted,  it  may  arrive  at  the  ludncys, 
or  any   other  parts  fitted  to  feparate  it.     We  find,  howevcr,  dut  the 
lungs,  fometimes,    oddly  convey  things  to  diftant  parts  of  the  body.    I 
havc  often  obferv*d  in   my  felf,  that  when  I  had  aflifted  in  the  diflcdibn 
of  a  dog,  whofe  blood  or  body  was  rankly  fcented,  I,  for  fcvcral  hours 
after,  plainly  perceiv'd  that  odour  in  the  excréments  I  voidcd  by  fiege, 
And  a  famous  chînirgeon  tells  us,  he  cured  a  fcip*hous  fpleen  by  bintog 
ovcr  the  part  a  fponge  dipt  in  lime-water  ;   which  muft,  thercforc,  havc 
penetrated  not  only   the  fcarf-fkin,  and  the  true  Cutis^  but  the  muicles 
themfelves  of  the  Abdomen^   and  fome  other  interpofed  parts.    GaUn  alfo 
obferves,   that  bones  being  fometimes  broken,  without  piercing  the  (kin; 
when  the  callus  is  forming,  a  portion  of  the  blood  which  had  flowcd  to 
the  part  affeûed,    is  carried  to  the  fkin,  and  permeates  it,  fo  as  to  wec 
and  foui  the  dreffings. 
"The  harier        Bones,  horjis,  ^c,  being  granted  the  moft  folid  parts  of  the  Bodics  of 
/ar/ie^/Af^  animais,  I  come,  in  the  laft  place,  to  Ihew,  by  particular  ezperiments, 
dj  firmeabU.  ^^^  ^çf^  ^jj^  j^^^ç  ^j^^jj.  pores.     That  the  nails  arc  porous,  appcars 
fronfi  their  being  eafily  tinged  with  metalline  folutions,  pardcularly  that 
of  fil  ver,  in  Aquaforiis^  which  can  hardly  be  got  ouc  ;  and  the  purplefpots, 
which  I  hâve  lometimes  made  thereon,  by  little  drops  of  the  folution  of 
gold  in  Âqua  regia^   to  obferve  their  growth.     And  the  porofity  of  hro- 
ry   may  be  argued  from  the  feveral  ways  of  dying  itof  lafting  cdouB; 
for  the  tinftures  that  gîve  them  muft   penetrate  into,   and  be  lodged  in 
the  fubftance  of  the  ivory.     A  folution  of  filver  in  Aquafortis^  wiTlgivc 
it  a  dark  and  blackifh  ftain,   not  to  be  wafhed  off;  and  a  folution  of 
gold  in  Aqua  regia^  makcs  it  of  a  fine  purple,  without  heating  eithcr  the 
K)lution,  or  the  ivory  :   copper  diflblv'd  m  A^  fortisj  ftains  if  with 
a  bluifh  colour  5  and  without  any  acid  Menfiruumy   l  hâve,  even  h  the 
cold,  ftained  ivory  of  a  fine  and  permanent  blue,  like  a  turquoifc,  by 
ibffering  a  very  deep  folution  of  crude  copper  in  an  urinous  fpirit,  as 
that  of  fal-armoniac,  to  dry  upon  it. 

But  to  return  to  bones  ;  their  growth,  in  ail  their  dimenfions,  a^ 
their  porofity  :  and  the  marrow  found  in  them,  whether  it  nourîlhcs 
them  or  no,  muft  îtfelf  be  fupplied  by  fome  alinKntal  juicc,  that  pé- 
nétrâtes into  their  cavîties.  Nor  dœs  it  feem  improbable,  that  blood 
itfelf  may  be  convey'd  into  their  very  fubftance  5  as  I  hâve  becn  affu- 
red  by  eminent  anatomifts,  who  hâve  obferv*d  blood-vcflèls  to  entera 
great  way  into  the  larger  bones.  The  blàckneis  alfo  that  bones  acqiure 
by  heat,  and  a  peçuliar  kind  of  fatnefs,  which  they  afford,  ^^f?l 
they  harbour  abundance  of  undtuous  particles,   feparable  from  the  ioj» 

fubftance,  in  whofe  pores  they  muft,  therefore,  havc  becn  lodged.    Tte 
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lîgjbtnefs  of  bones,  is  alfo  a  great  fign  of  their  porofity  ;  and  further,  that  Physics. 
they  are  corrodcd  by  tingina  liquors.  That  calcined  bones,  as  alfo  thofe  ' 
preparcd  for  fkeletons,  will  imbibe  moifture  in  Ihe  air,  and  thereby 
mcreafe  in  wcight,  I  fliall  not  much  infift  upon,  as  proofs  of  their  porc* 
fity  i  becaufe  fome  other  caufe  may  poflîbly  be  affigncd  for  thefc 
phenomena  :  I  wîU,  however,  fubjoin  fome  obfervations  made  on  large 
ox-bones.  Nov.  15.  we  weighed  two  marrow-bones,  and  foimd  the  one 
equal'd  29  ounces  and  half  a  dram;  the  other  24  ounces,  4  drams, 
and  30  grains.  Nov,  24,  The  former  weighed  29  ounces  6  drams,  and 
the  latter  25  ounceâ,  i  dram,  30  grains.  Décerna.  28.  The  former 
weighed  29  ounces,  3  drams,  55  grains,  and  the  latter  24  ounces, 
7  drams,  39  grains,  y  une  y.  qf  the  followîng  year,  the  former 
MTcighed  29  ounces  2  di-ams,  and  the  latter  24  ounces  7  drams.  From 
whexïce,  it  appears,  that  bones  plentifiilly  imbibe  the  exhalations 
of  the  air,  and  émit  them  again,  together  wîth  fome  of  their  own, 
according  as  the  ambicnt  îiappens  td  be  difpofed.  And  thefe  al- 
térations fliew  the  bones  to  abound  with  pores  5  fince  the  external 
fteams  muft  find  pores  to  réceive  them,  and  the  effluvia,  upon  their  re- 
cefi,  leave  pores  behind  them.  And  that  bones  themfelves  admit  into 
their  fubftance,  veffels  capable  of  conveying  a  nutrîtious  liquor,  feems 
crédible  by  what  Is  known  to  happen  in  that  difeafe,  which,  from  the 
country  it  nloft  infefts,  is  called  Piica  Polonùa.  For  though  one  would 
tbink  the  hairs  oFmen  toô  flénderto'have  cavities  capable  of  contaîning  vi- 
fîble  liquors,  yet  writers  of  note,  and  particulafly  Sennertus^  tell  us,  that  în 
thîs  difeafe,  fometimes  the  fingle  hairs  will  adlually  bleed,  where  the  ends 
hâve  been  eut  ofF. 

But  farther,  even  particles,  neither  faline  nor  moîft,  may  get'  into  the 
cavities  of  human  bones  ;  as  is  évident  from  thofe  of  mercury,  where 
lalivation  hath  been  praftifedi  whereof  I  hâve  met  with  a  notable  inftance 
in  an  eminent  profeflbr  ôf  phyfic,  belonging  to  the  famous  hofpital  of 
incurables  at  Rome^  who  déclares,  Ihat  in  tne  cavîty  of  the  bones  of 
a  venereal  patient,  there  was  found  real  quick-filver.  Thîs,  alfo,  hath 
been  confirmed  to  me  by  other  phyficians  experienced  in  the  like  cafés. 
But,  particularly,  an  ancient  phyfician,  very  famous  for  the  cure  of 
this  diftemper,  told  me  of  a  patient,  who  had  been  terribly  fluxed  by 
mercurial  unftions,  and  coming  afterwards  to  hâve  one  of  the  grinders 
of  his  Jower  jaw  puUed  out,  becaui'e  of  the  pain  it  had  long  put  him  to,  a 
drop  of  true  mercury  was  found  in  that  flender  cavity  of  the  root,  which 
admits  the  fmall  veffels,  from  whence  the  tooth  has  its  nourifliment  and 
fenfe.  And  Euftacbius  Rudius  relates,  that  he  himfelf  faw  fome  bodies 
difTeAed  of  thofe  who  had  been  anointed  for  the  venereal  difeafe,  in 
the  cavities  of  whofe  bones  no  fmall  quantity  of  quick-fîlver  was  run  toge- 
ther. 

Vol.  i.  M  m  m      -  ^  S  E  C  T. 
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TIS  not  fo  eafy  to  prove  the  exîftence  of  pores  in  folid  and  îna- 
nîmate,  as  *tis   in  animal  and  vegetable  bodîes  ;  hawcver,  there 
arc  fonje  reafons  whîch  induce  me  to  diink,  that  the  fornier  are  not  de- 
ftitute  of  them.    And,  firft,  by  confidering  the  orîgin  and  formation  of 
feveral  hard  bodiesj   ît  will  appear,  that  ftoncs,   and  evcn  seras  them- 
felves,  were  once  either  vifible  liquors,  or,  at  leaft,  very  foftfubftances  : 
and  both  thefe  kinds  of  bodies  muft  neceflarily  confift  of,  or  abound 
in,  minute  particles  of  a  determinate  fize,  and  fhàpe  ;  from  whence  it 
may  be  probably  concluded,  that  fuch  gems,  and  other  mnaeral  bodies, 
notwithftanding  any  hardnefs  they  afterwards  acquire,  retain  theîr  pores  ; 
fmce  it  is  no  way  likely,  that  corpufcles  of  various,  and  very  irr^ular  fi- 
gures, can  be  fo  brought  togethcr  by  any  agents,  as  not  tp  leave  little  in- 
lerftices  between  them. 

Another  argument,    to  the    famé  purpofe,  may    be  taken   from  the 
fpecific    gravities   of    fuch    bodies   as    the   eye    does    not  perccive    to 
be  porous.     For  tho'  water   is  a    body    of    that    kind,     and    tho'  its 
parts  be    fo    clofe,    that  the  attempts  to   make  a  manifcft  comprefllon 
x)f    it    hâve    hitherto   proved  unfuccefsful  -,    yet  we  find,    that  ftones, 
clays,  metals,  and  even  fome  woods,  with  a  multitude  of  other  kinds 
offolids,  will  readily  fink  in  water,  and,  by  confequence,  are  fpeci&cally 
heavier  than  it  -,    which  excefs  of  gravity  feems    inexplicable,  without 
allowing  that   the  corpufcles  of  fuch  finking  bodies,    either   lie   clofer 
together,  or  are  feparately  more  folid,  than  thofe  of  water  :  and  hcnce 
we  may   conclude,  that  marble,  flints,  &?r.  are  not  free  from  porofity. 
The  lighter   metals,  likewife,  fuch  as  tin,  iron,  or  fteel,  are  above  twricc 
heavier,  in  fpecie^    than  marble  ;  yet  thefe  are  exceeded  in   weight  by 
copper,    which   I  found  to  be  nine  times  ;  and  that  by  gold,    which, 
when  refined,  I  found  to  be  nineteen  times  heavier  than  water.     Whence 
it  feems  highly  probable,  that  iron,  or  fteel,  arc  fo  porous  as  to  fuffer 
metalline  mattcr,  equal   to  them   in  weight,  to  be  contained  in  much 
lefs  than  half  the  dimenfions  of  them.     And  that  gold  it    felf  is   r.(£ 
deftitute  of  pores,  may  appear  by  its  diflblution   in  quick-filver  *.    If 

any 


•  Tis  Bo  new  thîng,  that  the  cffluvia  of 
the  load  ftone  ihoald  pervade  the  pores  ol 
ail  bodies,  even  fach  as  are  metalline; 
that  the  exhalations  of  the  fynpochy-ink 
flioold'  do  the  like  at  fma!!  dillances,  and 
that  the  falphureous  fteams  of  the  Bohnian 
ûooe»  when  newly  calcin'd,  flioold  change 
the  colour  of  gold  into  that  of  filver,  and 
the  colour  of  lauoa  into  that  of  go!d>  tho* 


dofely  ]ock*d  up  in  a  box  of  iron,  or 
other  métal  ;  but  M.  Homherf  dlfcoverM, 
that  there  are  fubdances»  which  manifell- 
ly»  to  the  eye»  af>pear  to  pais  qatte 
thro*  the  fubfiance  of  a  métal,  wicboot 
dirpiacing  its  parts,  making  any  break 
therein»  or  viûbly  enlargîng  its  pores.  For 
a  fait,  compofed  of  ^ick-lime,  dtftilM 
vinegar,    falt-petre»    fta*Wt,    and    coDiaon 
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any  fhould  prétend,  that  hardnefs  îs  ^  greater  argument  of  the  corn-  Physics. 
pa<5biels  of  a  body,  and  îts  want  of  pores,  than  its  Ipecific  gravity  ;  I  u  ^—^-  Jj 
add,  that  tho*  emery,  which  is,  îndeed,  much  harder  than  marble  'or 
flint,  bc  far  heavier  than  thrice  îts  bulk  of  water,  ytt  that  weight  pro- 
ceeds  from  the  mixture  of  a  metalline  fubftance.  And  diamonds  tho* 
much  harder  bodies  than  emery,  are  fo  far  from  beîng  the  moft  pondérons, 
that,  havinç  cxamined  them  hydroftatically,  I  found  them  not  much  hea- 
vier than  either  cryftal  or  fine  glafs,  and  not  half  fo  heavy  as  the  lighteft 
metals. 

Anothcr  proof  of  thîs  porofity,  arifes  from  the  very  frame  and  con- 
ftitution  of  fuch  bodies.  For,  we  cannot  fuppofe,  that  the  componcnt 
corpufcles  of  the  moft  folîd  bodies,  fhould'  be  fo  interwoven,  as  to 
touch  one  another  every  way  exaftly,  and  thercfore  they  muft  of  ne- 
cefTity  Jeavc  fome  întcrvals  and  pores  between  them  :  for  thcre  arc 
but  very  few  figures,  which  will  entîrely  fill  fpace;  fo  that,  confi- 
dering  the  vaft  variety  of  other  figures,  it  is  obvious,  corpufcles  of 
fuch  difFerîng  Ihapes  muft  leave  multitudes  of  little  cavities  interceptcd 
between  thofe  parts,  which  do  not  every  where  touch  one  another. 
And  even  thofe  few  mathematical  figures,  faîd  to  fill  Ipace,  do  it  ra- 
dier in  a  geometrical,  than  a  phyfical  fenfe  -,  becaufe  fuch  can  never 
aéhially  exift  in  matter  :  for  no  art  could  polifh  a  cube  of  marble,  for 
înftance,  fo  that  no  fmall  fcratches  fhould  be  left  on  its  furfaces,  to 
hinder  their  perfeft  contaft  :  and  marble  it  felf  abounds  with  internai  pores, 
as  may  be  rationally  conjeftured  from  the  fpecific  gravity  of  it,  in  compa- 
rifon  of  gold  and  lead. 

Having  thus  difpatched  the  arguments  à  frioriy  we  coma  to  our 
experiments  and  obfervations,  which  confirm  the  famé  doéirine  à 
fojleriori,  Of  thefe,  fome  relate  to  folid  bodies,  of  a  lefs  fpecific  gravity^ 
fome  to  fdffils,  prefumed  to  hâve  no  metalline  parts  ;  fome  to  mine* 
rais,  wWch  are  thought  to  participate  of  a  metalline  nature  j  fomç'  to 
metals  i  and  fome  to  glafs,  To  begin  with  thcfirfl:  befides  other con- 
liderations,  the  porofity  of  wood  îs  manifeft  from  this  expérimenta 
We  took  a  wooden  fhooting-trunk,  and  having  clofely  flopp'd  one  end^^^^^ 
of  it,  we  poured  quîck-filver  in  at  the  other,  till  it  reached  to  a  cfm-nmod. 
fidcrable  height-,  when,  the  lower  parts,  aflîfted  by.the  weight  of  thi| 
incumbent  ones,  îfTued  out  at  the  pores  of  the  wood  on  ail  fides,  in 
grear  numbers  of  drops,  much  after  the  manner  of  quick-filver  ftn^in- 
cd  through  leather.  But,  perhaps,  the  great  weight  of  the  quick- 
filver  had  a  confiderable  fhare  in  the  event.  AndT this  obfervation  is 
applicable  to   the  foUowing  cxperiment  ;  when  having^  by  the  help-  of 


falpbor,   will  readily,    as  he  fiiews»    and  ofj 
a  fudden»  pafs  in  this  manner,    thro*  an  iror 
crudUe  fiet  in  a  ftron^  fire»  as  water  pafiè^ 
thro*  papcr;    and  a   bitumînotu,    metallim 
matter,  or  cinoabarof  filver  and  ancimony, 


will  pafs  thro'  a  thin  plafcof  filver,  and  turn 
h  in  the  parts,  botk  internai  and'  externai; 
«hro*  which  ît  ron,  of  tbd'cûloor  of  Idul,  with- 
wt  caofing'anjr/  &rther  change  tbnreia;  8te 
Memir,  de  PMaidim.  A.  1 71  Ji  p.  409^ 
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Physics.   my  pneumaticat  engine,    withdrawn  the  air  from  one  fide  of  a  round 
pièce  of  a  board,    the   air,  on  the  oppofite  fide,    prcfs'd    fa  ftrongly. 
againft-  the  furface,  as  to  make  way  through  the  pores  of  ît,,  and  gct 
kito  the  cavîty,  whence  the  other  air  had  been  cxtrafted.    Tiiîs  fccm*d 
the  more  furprizing,  becaufe  the  board,  thus  permeated,  was  of.  ftrong^ 
wood,  and  confiderably  thick.     Eut  it  may  hère  fuffi'ce,  that  when  wood' 
is   reduced  to  a  certain  thinnefs,  it  will  eafily  give  paflage,  even  to  vi- 
fible,  odorablfe,  and  tinging  corpufcles..    For    (i.)    the    fumes   of  our. 
penetrating  liquor,  tin^d  a  copper  hatf-penny  through  a  deal-lhaving,. 
which  did  not,.  when  held  againft  the  light,  difcover  any  perforation. 
(&•)    The  famé  fumes  manifeftly  tihged  the  fàme  half-penny,,  through 
two  fuch  fhavings  of  deal,.  laid,  upon  each-,  other,  îh  lefs  thanonemi- 
nutCi  (3.)  And  in  aboutone  minute,,  thefe  fumes  tingçd  it  again,.  through 
three  fuch  fliavings  of  deal,  very  vifîbly,  but  not  fo  ftrongly  as  in  the 
fîrft,  or  even  the  fécond  expérimenta  and  thefe  trials  were  made  without 
heat. 

Thaf  many  earthcn   veflels    are    |)orQus,    appears  from    their  beiag 

foaked  thro*  by  oil  ;  fôme   by  folutions  of  nitre,  and  othcr  faits  ;  and 

diere  are  very  few  crucibles,  net  even  the  Haffian^  that  wHl  long  keep  fait 

of  tartar  in  fufion,  without  being  penetrated  by   it.     F  havc  hcard  it 

complain'd  of,  in  the  diftillation  of  corrofive  materials,  as  vitriol,  andfaJt- 

petre,  with  ftrong  fires,  in  the  earthen  veflTeJs  commonly  made  ufe  of,. 

ihftead  of  retorts,  that  a  confiderablè  quantity.  of  the  fijieft  fpirits  efcape 

quke  through  the  veffel  •,  fo  that  many  ounces  ar£   found  wanting  of  the 

firft    weight  of  the  matter.     And  tho*^  I  hâve  obférved   fomc  earthcn 

bottles,    to  be  hard  enough  to  ftrike  fire  with    fteej  -,,  yet  I  hâve  been 

aflbred,  that  thefe  may  hâve  thefr  pores  gervadèd  by  fpirituous  liquors. 

And  a  perfon,  curious  in  making  cyder'  briflc   and   fpirituous,  affured 

me,  that  it  would  permeate  the  very  fubftance  of  ftone-bottJesî  as  ap- 

peared  both  by  the  taftc  of  that  on  the  out-fide,  and   the  lèfs  quamity 

within  :    and  tne  likc  obferyatibn  was  confirm^d  to  me  by  an  eminenr 

phyficîan,  who  being  a  great  lover  of  brifk  cyder,  ufed  to  bottlc  iny 

carcfiilly.     And  tho*' good  ^4^^»  crucibles  are  very  clofcly  compaA», 

yet  having  diflblved  filver  in  Atmafortis^  and  I  kept  it  a  while  in  fiifion, 

among  quick-coals,    \l  would,  without  cracking  the  crucîble,  foakintoit, 

and  pafs  the  pores  of  it  in  many  places  ;  a  multitude  of  minute  globules 

Cf  pure  filver,.  Uke  fo  many  lîtâe  drops,  appearing  on  the  outfide  oi^ 

veflTd. 

In  fome  part  of  the  WeJt'-IndieSj  they  hâve  a  ftone,  whercof  tkqïïi^ 
large  veflels  to  ftrain  water.  through;  and' one  of  thefe  was  fentmeas 
a  prefentr  which-  I  fbund^  to  an^er,  tho*  it  was  confiderably  thicic. 
And  if  the  hypothefis^^  concerning  the  tranfparcncy  of  bodies  from  a 
reftitude  of  pores,,  be  juft,  we  may  draw  a  very  probable  arguiD|jD| 
for  the  porofîty  of  ftones  from  the  phenomena  of  that  odd  S^^'^ir. 
Oculus  mmdi  5  for  this,  when  dry,  and  m  the  air,  is  opakc,  aim^  «« 
a  polifliçd  pièce  of  whitc  amher  j  but  if  put  into  fair  water,  it  ^ 
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gradualiy  bccomc  quitc  tranfparcnt.  Now,  âccording  to  that  hypo-PHysics. 
tJie/is,  the  pellocidnefs,  which  this  ftone  acquires  m  water,  may  be 
accounted  for,  by  faying,  that  the  liquor  getting  in  at  the  crooked 
poFes  of-  the  ftone,  does,  for  the  time,  reûify  them,  and  make  them  per- 
vious  to  the  ftreight  rays  of  light  ;  as  white-paper,  beîng  moiften'd  with 
oil^  haff  its  pores  fo  changed,  as  to  make  it  almoft  tranfparent  -,  but  up- 
on  the  abfence  of  the  imbibed  partiales,  the  pores  becoming  crooked 
again,  refleâ  thofe  rays  of  light  they  fhould  tranfmit.  And  what  coun- 
tenances  this  doârine,  the  0:uius  mundi  has  becn  found  to  weigh  more 
in  a  nice  balance,,  when  taken  outof  the  water,  than  before  it  was  pur 
in. 

There  appcars  fo  great  a  différence,  in  many  qualitîes,  bctwixt  ftones 
and  metals,  that  it   is  very  probable,  when   the  corpufcles  of  both  corne 
togi^ûitr  into  one  rtiafs,.  they  will  not  touch  one  another  fo,  as  not  to 
leave  interftices  bctween  them;F  whence  I  hâve  been  induced  to  think,  that' 
feveral  ftones  are  no^  void  of  porofîty.     For  I  hâve  obtained  metalline 
parts,  both   from  granats,-and  emery;  tho"  the  latter  be  fo  exceedirg^ 
hard,  that  it  i&  ufually  employed  by  artificers  to  work  upon   iron,    ard 
fteel  ;  and  to  eut  not  only  rock  cryftal,  but  feveral  gems, .  harder  than  eî- 
ther  that,  or  fteel.     Hence,  alfo,  we  may  probably  infer  the  porofîty  of 
manjr  artifieial  gems,  made  by  fufion  r  for  to  give  thcfe  the  colour  of  fap- 
phîres,  topazes,  amethyfts,  &c,  we  add  to  the  matter,  either  fome  pre- 
pared  métal,  as  calcincd  copper,,  cak  of  gold,  (de.  or  elfe  fome  minerai,, 
aszafibra,  and  Magntfia^  wwch  abound  in  metalline  parts.     Nay,  I  hâve 
fometimes  eiven  die  colour  by  natural  gems,  as  granats  -,  tho*  to  fhew 
that  the  coTouring,  which  the  mafs  received  from  thefe,  proceeded  from 
the   metalline  corpufcles,.  that  lay  hid  in  the  tinging  nutter,  the  colour 
produced  wasî  not  that  of  the  gem, .  but  very  différent.     And  this  experî- 
ment  makes  it  alfo  probable,  that  even  natural  gcms^are  themfelves  po-^ 
rous  ;   fince  they  are  made  up  of  fuch  differing  ingrédients  as  ftony  and 
metalline  corpufcles.  From  the  famé  foundation  we  may, .  likewife,  deduce 
the  porofîty  of  marcafîtes  -,  many  of  which  I  hâve  obfcrved  to  be  not  on- 
ly fo  hard,  as  plentifuUy  to  ftrike  fire  by  coUifion  with  fted,  but  more 
{>onderous   than-  many    rich   ores  -,   for   they?  ufually  contain  more   or 
efe  ofcopper,  iron^.  combuftible  fulphur,  a  corrofive  fait,,  and  a  certain 
fixed  fubilance,.  wliich  I  found  to  differ  from  true  carth.     I  might  here^. 
aJlb,  deduce  the  porofîty  of  the  load-ftone,  as  hard  and  iblid  a   body 
as  h  \!^  from  its  effluvia,  and  heterogeneity.     But  the  porofîty  of  mar- 
ble,  and  feveral  other  ftones  of  like  texture,  appearsfrom  their.  folution  by 
various  corrofîve   menftruums,  and  fome  of  them  even  by  vegctable  li- 
quoxs,  as  the  juices  of  lemmons  and  barberries  :  but  a  more  fatisfaAory 
proof  arifes  from  the  ftaining  of  wbite  marble,  without   any  fretting  li- 
quor,. or  fpoiling  the  texture  of  it,  as  I  my  fclf  hâve  try'd.     For  an  excel- 
lent rcd  colour  may  be  made  to  foak  into  a  pièce  of  white  marble,  almoft 
as  oil   finks   into  leather,    without  impairing  the  folîdity  of  the  ftone, 
which,  too,  will  be  capable  of  as  fine  a  glofs  as  bcforc.  Se  me  other  colours 
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might,  allb,  be  brought  tp  foak  intomarble.  Anartificcr,  whom  I  intro- 
ducedj  prefented  the  king  with  an  Àkdromedaj  whofe  colours  wcre  very 
vivid  -,  and  to  fatisfy  his  majefty,  that  die  fine  rcd  was  not  a  mère  vamifli, 
I  purpofely  broke  a  marble  plate,  in  whofe  fragments,  the  pigment  had 
funk  to  a  confiderable  depth  :  and  a  fine  plate  of  fuch  white  marble,  with 
the  penetratîng  piéhires  of  colourcd  flowers  upon  it,  I  yet  keep  by  me  -, 
and  fome  utenfils  of  the  famé  kind  of  ftone,  as  hafts  of  knives,  falt-feJJers, 
iSc.  I  hâve  known  to  lafl:  for  feveral  years.  But  there  is  an  cxperiment, 
that  pleads  much  ftronger  for  the  porofity  of  folid  bodies,  than  even  this 
of  ftaining  marble.  For,  mltaly^  fome  goldfmiths  hâve  a  way  of  imbuîng 
fragments  of  rock-cryftal,  which  is  a  body  much  hardcr  dian  marble, 
with  various  colours^  fo  as  to  make  them  worth  fetting  in  gold  rings. 
Upon  information  hereof,  I  attempted  to  tinge  cryftal,  with  indiflEwcnt 
fuccefs  ;  but  fufpeét  that  the  véhément  heat  I  employa  made  fmall  cracks 
in  feveral  parts  of  the  ftone,  wherein  the  pigment  enter*d. 

Tlut  metals  are  porous,  may  be  proved  by  their  folution  in  approprî- 
ated  menftruums.     But  it  feems  more  confiderable,  that  even  grofe  bodies 
will   penetrate  them   without  melting  :  and  this  we  hâve  efFeéted  by  a  cé- 
mentation of  copper-plates  with  common  fulphur,  laid  ftratutn  fuper  fira- 
tumy  in  a  cover*d  crucible,  expofed  to  a  proper  degree  of  fire  ;  the  plates 
being  thereby  quite  altered  in  colour,  and  texture  ;  fome  of  them  appear- 
ing  of  a  dirty,  others  of  a  fine  violet  or  blue  colour.     They  were,   alfo, 
generally   render'd   fo   brittle,  that  it  was  very  eafy  to  break  them  with 
one*s  finger,  and  reduce  them  to  powder.     And  many  of  them  appcared 
to  hâve  been  horizontally  divided  into  two  parts,  with  a  manifeft   cavity 
betwcen   them.     I   could,  likewife,  plainly  difcern  a  multitude  of  fibres, 
reaching  from  one  of  the  flat  fîdes  of  the  plate  to  the  other,  and  running 
parallel   with  one   another-,  which  circumftances   fufficiently  argue,  that 
they  were  pierced  quite  tliro'  by  the  fulphur  :  befidcs,  they,  alfo,  gaincd  in 
weight  by  the  procefs,  appear*d  much  micker,  and,  laid  upon  quick  coals, 
yielded  a  blue  flame.     By  the   like  experiment  we  found  refined  filver  to 
be  penctrable  by  fulphur,  which  will  alfo  calcine  tin,  lead,  and  iron.  Me- 
tals are,  alfo,   penetrable  by  prepared  arfenîc.     But  thefe  opérations  with 
it  are  dangerous.     There  is  a  ftill  farther  way,  without  the  help  of  faits, 
fulphur,  or  arfenic,    to  make  a  folid  and  heavy  body  foak  into  the  pores 
of  copper^  and  give  it  a  durable  golden  colour,  that  ftiall  fink  confiderably 
bclow  the  furface. 

A  farther  proof,  to  this  purpole,  is  afforded  us  by  the  imprégnation  of 
folid  bodies  with  odorous  corpufcles,  as  is  praftifed  on  fword-blades  at 
Damafo^  and  on  many  other  hard  fubftances  by  the  Indians.  An  acquain- 
rance  of  mine  had  a  watch,  whofe  metalline  café  ftrongly  retained  a  per- 
fume,  without  fenfible  diminution.  And,  indeed,  fince  both  arfenîc,  and 
common  fulphur,  may  be  incorporated  with  fome  metals  ;  it  feems  not 
impoîfible,  that  fcented  fubftances  Ihould  be  admitted  into  the  pores  of 
metalline  bodies,  and  be  volatile  enough  to  hâve  their  more  fubtile  parts 
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fly  off  in  odorous  exhalations.    I  hâve  made  a  metalline  compofidon,  which  Physics. 
looked  like  gold,  and  of  which,  I  caufed  a  ring  to  be  caft,  that  retained  L-^'^y-li 
fo  many  invifible  mercurial  corpufcles,  as  to  prove  médicinal. 

An  inquifitive  nobleman,  who  had  livcd  in  feveral  parts  of  Jfric^  told 
me,  that  Ibme  deicendants  of  the  Granadine  Moors^  made  the  beft  arms  he 
cver  met  with  ;  of  whom  he  had  a  fword-blade  admirably  perfumed^  as 
allb  the  barrel  of  a  fowlîng-pîece. 

G  Jais  bcing  reputed  the  moft  compaft  body  we  know,  it  will  be  expefted  0/ g/a/s. 
1  fliould  hère  fay  fomething  about  the  porofity  of  it.     And  to  procced  with 
fome  oiethod,  I  fliall  throw  what  I  hâve  to  ofFer  upon  this  head  into  two 
diftina  propoûtioos,  and  annex  obfervations  to  them. 

P  R  O  P.    I. 

//  /i  very  probable^  ibat  glafs  may  be  deephf  penetraud^  even  by  viftbk  and 

tatigiblc  bcdics. 

Having  long  kept  a  certain  fpirit  of  fait  in  a  vial,  1  at  length  found  the 
glais  crack'd,  and  moft  of  the  liquor  run  out  ;  but  bcfore  this  happenpd,  it 
had  fo  far  corroded  the  infide  of  the  glafs,  that  in  fome  places  it  was  be- 
€x>me  as  thîn  as  paper  :  and  this  part,  which  yet  continuée!  glafs,  was  lined 
with  a .  much  thicker  white  fubftance,  that  ftuck  to  the  fides  of  it,  and 
looked  and  tafted  like  a  kind  of  odd  fait  ;  which  made  me  conjeâurc,  that 
it  proceeded  from  the  fubftance  of  the  glafs,  which  conlifts  of  an  alkali, 
as  well  as  of  fand  corroded  by  the  falinc  fpirits  of  the  menftruum,  and 
coagulated  with  them  into  this  odd  kind  of  concrète  :  and  'twas  remark- 
able,  that  the  upper  part  of  the  vial,  to  which  the  menftruum  did  not 
reach»  was  not  corroded,  nor  altered,  tho*  the  opération  of  the  liquor 
reach'd  as  high  as  the  liquor  it  felf  :  and  an  experienced  chymift  afllircd 
me,  that  the  like  thing  happened  to  him.  I  had  alfo  another  vial  cor- 
roded by  a  diftilled  liquor  of  vitriol,  that  contained  more  pUegm  than 
oii  :  but  fome  acid  menftniums  will  not  corrode  fo  readily,  if  they  are 
very  ftrong,  as  when  dîluted  with  a  convenient  quandty  of  water.  Thus 
tp  cil  of  vitriol  it  felf,  when  employ*d  to  make  Vitriolum  Martisj  we  add 
water,  that  it  nuy  Û^  better  diffolve  the  iron.  And  it  (hou'd  feem  as  if 
that  vitrid  had  fome  peculiar  faculty  of  penetradng  and  fîretting  glafs  ;  for 
diftiUing  a  pound  oïDantzic  vitriol,  and  a  pound  of  fea-falt,  when  thé  for- 
mer had  bc«n  very  lightly  calcined,  and  the  httter  decrepitated  -,  we  after- 
wards  found  the  heat  had  hère  and  there  melted  it,  and  that  the  fluxed  Caput 
Wfiriuum  had  corroded  the  glaÊ,  fetching  off  films  from  it  ;  and  t}K>iê 
parts  which  did  not  appear  to  the  eye  thus  m^ifeftly  waftcd,  feemed,  by 
thcir  great  brittlenefs,  to  hâve  bcen  penetrated,  fo  th^  their  texture  was 
fpoilâ^  by  the  &line>   and  vitriolate  corpufcles.  ' 
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P  R  D  p.     II. 

Qmmon  glafs  is  not  ufually  pervious  1o  chymical  liquorsy  tba"  flrorg  andfiibtiU^ 
nùr  U-^  direSly  vi/tble^  or  cdorabU  expirations  cf  bodie5\  tbo*  abfihaàrj 
fpeaking^  il  is  pervious  tofeme  corporeal fubftances. 

As  for  thc  firft  part  of  the  propofîtion  ;  it  is  ^manifeftly  agreeah/c  f» 

common  expérience,  that  in  well-ftopp*d  vial^,  the  moft  fubtiie  znd  pîcr- 

cing  mçnftruums,  whetheracid,  urinous,  or  volatile,  may  be  kepc.     And 

thefe,  tho*  in  diftillation,  they  are  often  greatly  agitated,  and  pcrhaips  fub- 

tilized  by  heat,  yet  if  the  luting,  that  joins  the   receiver  to  thc  retort, 

be  very  firm  and  clofe,  will  pften  burft  the j-eceivers  to  pièces  i  which  pro- 

bably  would  not  happen,  if  the  fpirits  could  infinuate  and  pre(s  thro*  thc 

pores  of  glafs.    it   may  be  {wecended,  that  fuch  veflcls  are  thick  5  but 

having  procured  very  fine  bubbles   blown  extremely  thin,   I    could  noc 

find,  that  either  dry  fait  of  tartar,  would  relent  in  one,  that  long  lay 

under  water,  or  that  .ïlrong  fpirit  of  fal-armoniac  would  penccrate   ano- 

ther,  which  we  kcpt  for  a  great  while  immerfed  in  it.     Thefe,  and  fomc 

othcr  trials,  hâve  made  me  very  diffident  of  the  experiments  delîvered  bf 

fome  men,  as  to  the  pervioufnefs-of  ordinai>y  glafs  veflcls  to  chymical  \i- 

quors;  as  that  mercury  and  Aquafortis^  bcing  digefted  tc^ether  în  a  boit- 

head,  may,  byrubbing  theoutfîde  of  the  glafs,  be  made  vifibly  and  pi/- 

pably  to  tranfude^   which  exjperiment  I  purpofely  made  with  care,  but 

without  fuccefs.     After  ail,   it  muft  be  remembred,  that  I  Jicrc  fpcak 

of  what  ufually  happens:    for  in   fome  extraordinary  cafés,  I    do  noc 

abfolutely  deny,  that  the  gênerai  rule  may  admit  of  exceptions  5  whidi 

are  likelieft  totakeplace^  when  the  peculiar  texture  of  the  glafi  is  fligfat; 

.or  when  the  bodies  to  pervade  it,  are  vehemently  agitated  by  heat  ;  or 

when,  befides  both  theJe,  their  partides  chance  to  hâve  a  partîcular  fitncfs 

«to  that  particular  glafs,  they  are  to  pafs  through.     I  hâve  (een  a  ghfs 

fo  foft,  that  veflels  «f  it  would  be  manifeftly  prejudiced  by  liquors,  wsk, 

confiderably  fharp  or  corrofive,  if  they  were  put  in  very  hot.     I  havc  ^o 

heard  another  fort  of  çlafles  complained  of  by  diftillers,  as  ftibfeâ  to 

be  injured  by  corrofive  liquors.     And  I  once  knew  a  phyfician,  whom  fe- 

veral  chymifts  fufpeâed  to  hâve  the  philofopher*s  flone,  but  debatîi^  his 

principles  freely  with  him,  he  own'd  he  had  been  miftaken,  and  frankly 

gave  me  an  ingenious  account  of  his  proceedings,  wherein  the  principal 

thmg  which  dazzled  him,  was,  that  he  had  reduced  the  matter  he  wrougfat 

upon  real  gold,  to  fuch  .a  degree  of  fufibility,  and  fubtilty,  that  when 

Jie  gave  too  ftrong  a  fire,  as  miftake  or  curiofity  made  him  fevoral  ximcs 

vdo,  the  finer  part  of   the  métal  would  fweat  through  his  glaflès,  and 

ftick  fometimes  to  the  outfide  of  them,  and  fometimes  to  the  neighboqr- 

ing  bodies.    I  objeâed,  that  he'might  hère  be  miftaken,  and  that  what 

Jie  thought  had  come  out  by  tranfudation,  rather  iflued  at   fome   fmall 

unheeded  crack  5    but  he  replied,  that  hc  had  made  thc  obfcrvation  (o 
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oïten»  and  with  fuch  care,  as  had  fully  f^isfied  him  ît  was  a  real  pénétra-  Physics. 

tioQ  of  die  glafs,  by  the  attenuated  métal.    But  whatever  be  judged  of  u«-%^-^ 

this  matter,  having  once  diftilled  fpirit  of  harts-horn,  with  a  very  ftrong 

fifc,  into  a  large  and  tbtck  receîver,  but  of  a  coarfc  kind  of  glaâ;  it  ap- 

peaf  d  that  the  clafs  it  felf  was  penetrated  by  fome  fiimes,  or  fubtile  li- 

quor,  that  fettled,  in  ftrongly  fcented  drops,  on  the  outfîde  of  it.     But  fuch 

inftances  being  very  rare,  and  happening  but  in  fome  cales,  or  conjundhires 

of  circumftances,  they  affeft  not  the  truth  of  the  firft  part  of  oûr  propo- 

fidon,  in  the  fcnfc  w4icreîn  it  îs  dclivered.     And  as  to  the  fécond  part, 

which  aflerts  the  pervioHfnefs  of  glafs  to  fome  corporeal  fubftances,  it  ap- 

pcars  from  the  free   ingrefs  affid  return,  which  our  fealed  thormometers 

(hew,  the  atoms  or  corpufcles  of  cold  and  heat,  are  allowM  to  make  diro* 

the  pores  of  glafs,  that  contains  the  rifmg  or  falling  tinfture,  or  other 

liaison     And  the  effluvia  of  a  load-ftone  will  invîgorate  fteel  in  hcrmeti^ 

caîly  fealed  -glaflcs  :  nay,  the  efBuvia  of  the  earth,  arc  readily  tranfmit- 

tcd  thro*  glafs,  and  will  operate  on  iron,  in  vcffds  hcrmetically  fealed.     If 

light  be,  as  probably  it  is,  either  a  fubtile,  and  rapidly  moving  body,  or 

at  Icaft  rcquires  foch  an  one  for  its  vehicle,  ît  is  poflîble  for  a  body,  with- 

eut  difficulcy,  to  pafs  through  the   pores  of  glafs  ;  fince,  by  ihe  help  of 

light,  wc  can  clearly  fee  the  dimenfîons,  Ihapes,  and  colours  of  ob- 

î^  included  in  glaïfcs.     And  bodies,  far  lefs  fubtile  than   thofe  which 

f  onftitHte  or  convey  light,  may  permeate  glafs,  if  they  be  aflifted  by  ah 

impetuous  motion,  or  a  brifk  impulfe  •,  as  I  hâve  found  by  the  increafe  of 

weight  in  fome  nierais,  expofed,  in  hcrmetically  fealed  slaffes,  to  theafti- 

on  of  flame.     And,   without  any  fenfible  heat,  I  think  it  not  impoffible, 

that  glaft  fhould  be  freely  penetrated  by  fome  kind  of  corpùfdes,  which 

Jiappen  torove  about  in  the  air  ;  for,  having  in  two  or  three  viab,  clofely 

ftopp*d,  kept  a  certain  tranfparent,  coloarleft  liquor,  it  would  by  fits  ac- 

quire,  and  lofe  an  high  colour  ;  tho*   I  could  not  reafonably  impute  the 

changes  to  any  other  caufe  fo  probable,  as  the  admiflîon  and  exclufion  of 

fome  particlcs,  which  at  that  time  happened  to  fwîm  in  the  air,  and  now 

znd  then  to  invade,  or  defert  the  liquor. 

There  is  anothcr  argument  for  the  porofity  of  glafs,  to  be  drawn  from  "^^j^J^^  '^ 
fome  of  the  ways  of  colouring  it,  for  the  Windows  of  churchcs,  and  other  ^/^J$["^ 
buildings.  For  tho*  it  be,  in  fome  cafés,  rather  painted,  or  fuperficially  en- 
ameJled,  than  tinged-,  yet,  in  others,  the  pigment  âppears  to  pîerce  a  little 
beneath  the  fuperficics  of  the  glafs  ;  and  the  yellow  colour  will  not  on- 
iy  go  deeper,  but  fometîmes  feems  to  penetrate  tlie  whole  glafs  from 
fide  to  fiJe.  The  methods  of  ftaining  it,  having  been  hitherto  known 
but  to  few,  the  artificers  are  fliy  of  their  fecrets-,  tho*  we  know,  in  gênerai, 
that  it  13  donc  by  covering  the  plates  with  minerai  pigments,  laid  on  beds 
of  beaten  lime,  or  fome  other  convenient  powder,  and  kept  for  feveral 
hours  in  a  ftrong  fire,  yet  not  ftrong  cnough  to  meltdown  the  plates;  by 
which  means  the  pores  of  the  glafs  being  much  opened,  and  the  pigments 
likewife  agitated,  and  fome  of  them,  as  it  were,  vitrified  with  it,  they  are 
made  either  to  pierceinto  the  pSatc,  or  ot  leaft  to  ftick  very  clofely  to  it. 
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Physics.   But  to  fliew,.  more  particularly,  that  glafs  is  porous,  we  took  filvtr  calcincd 
by  burning  fulphur  upon  it  in  thc  open  air,  and  laid  it  upon  a  pîecc  of  gkli, 
and  çlaced  it,  with  the  pigment  uppermoft,  upon  a  few  quick  coah  tODcal 
a  while  ;  wc  §ave  it  about  fuch  a  degrce  of  Iieat,  asmight  makc,  and  kecp 
it  red-hot,  without  fulion  ;  and  then  fuSèring  it  to  cool  by  degrees,.wc 
found  tiiat  the  glafs  had  acquired  a  yellow,  and  almoft  a  golden  colour,  not 
to  be  wafhed  ofF,  or  taken   away  without  fuch  fcraping  as  vroold  fpoii  the 
jglafa^it  felf.     Asid^,  by  the  way,  it  is  remarkable,,  tbat  if  the  fire  be  madc 
too  ilrong,  the  dyed  glafsy  when  held  againft  the  light,  appeanof  4  gol- 
den or  yellow  colour  j    yet  whcn  held  from  the  light,  looks  bluc.    Whe- 
ther   the  gold-colour,    produced  by  filver,    favours  the  hopcs  of  thofe 
chymifts,  who  work  on  that  métal,,  upon  prefumption,  thatkisbutun- 
ripe  gold,  I  muft  not  hcre  examine.    But,  iince  yellow  is  not  the  co- 
lour of  filver,  the  yellownelfi,  acquired  by  o«r    glafs-  plates,  fcems  to 
argue,  that  the  fubftance   of  the  particles  of  the  filver  has  penctrated 
into  the  glafs;  there  appearing  no  wav  fo  ready  to  account  for  this  change 
of  colours,  as  by  fuppofing  the  particles  of  the  filver  to  be  wrought  on  by 
the  fixed  faits,  and  other  fine  parts  of  die  glafs  yz  fince  we  know,  that 
metals  may  afFord  difFerîhg  colours,  according.  to  the  faline  and  other  bo- 
dies  that  work  upon  them  ;  as  copper  with  Ipirit  of  urine,  whkh  abounds 
in  volatile  fait,  gives  a  deep  blue  '^,  with  fpirit  of  fait,  a  fair  grccn;  and 
with  jiqua  fartis^  a  colour  that  participâtes  of  bofh.     And  in  makinggiais 
of  lead  with  minium  and  white  fand,  or  cryftal,  the  glafs  it  {é^  if  well 
prcpared,  is  ufuatly  of  an  amethyftine  colour  :  Uit  if  a  due  proportion  of 
calcined  copper  be  put  to  it,,.  thi$  métal  will  not  communicatcitsownrcd- 
difhnefs  to  the  glafs,   but  fo  good  a  green,    that  fometimes  pièces  of 
this  glafs,  fuch  as  we  hâve  caufed   to  be  eut,.,  and  feL  in  rings,  mighr,< 
amon^  thofe  who  judge  of  ûones ,  oaly  by  the  cye,  pafs  for  tolcnblc 
emeralds. 

It  may  hère  be  a{ked,,whether  glafs  can  be  tinged  quitc  throughwitii 
a  red  ?  and  whether  the  art  of  dying  glafs  be  now  altogether  loft?  Wc 
can  anfwer  the  firft  queftion  in  thç  affirmative  5  tho*  the  red  tinâuit  bcing 
communiçated  not  properly  by  n\ere  pénétration  of  the  pigment,  to  by 
the  incorporation  or  it  with  the  glafs,  or  its^  materials,^  by  tfc  hdp  of  mir- 
op,  I  think  the  experimcnt  of  no  grcat  ufe  in  our  prefent  enquiry  :  wd  asto 
the  fécond  queftion,  I  wifh  it  may  be  cautioi^y  ftated«  For  upon  the 
burning  of  St,  Pa«/'s  Cathedral  in  London^  many  pièces  ofdic  red  # 
were  found  broken,,.  and  fcattered  about,  fome  of  which  I  procurcd» 
whcn  I  came  to  examine  them  narrowly,  I  was  confirmM,  that  the  reo- 
nefs  did  not  penctratç  the  whde  glafs  -,  for,  tho*  in  other  pofturcs  no  I»^ 
thing  could  be  difcemed,  yet  when  I  fo  held  it,  that  the  furfâccs  of  je 

Elate  lay  in  a  level  with  my  çye,  between  it  and  the  window,  fo  that  fflf 
roken  çdge  was  ncxt.  my  cye,  I  could  plainly  fce  the  lowcr  part  ot  tw 
plate  to  be  of  ordinary  unoolbured  glafs,  upon  which  tbcrc  lay  a  '^^tI: 
plate  or  bed  of  a .  tranfpareijt  red  pigment,  which,  it  ^*^"^*7f^ 
m  fome  places  to  f<Êrapc  off.    But  to  retùm  to  thûfc  colixamh  "^  ^ 
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to  pcnctrate  the  pores  of  glafs;  I  had  once  occalîon  to  diftil,  in  afmall  Physics. 
reçoit,  ibme  gold  amal^med  with  fuch  a  fine  and  iUbtile  mercury^,  tkat  ^ 
l)eing  put  to  the  métal  in  the  cold,  they  prefently  grew  hot  togethcr  : 
and  in  the  diilillation  of  this  uncommon  mixture,  I  found  the  matter  had, 
bcfbre  it  flew  away,  permanently  ftained  about  an  inch  in  diameter  of 
the  bottom  of  the  glafs,  with  a  colour,  likc  that  of  the  better  fort  of  tur- 
çuoife  5  "but  being  viewed,  when  it  was  intcrpofed  bet?ween  the  window 
andthccye,  it  appeared  of  a  ^omewhat  golden  colour.  And  an  induftrî- 
ous  perfoii,  havii^  united  gold  with  a  particular  quick-filver,  by  my  di- 
reâîoo,  lie  kept  taem  in  digeftion  for  fome  months  \  when  the  firâ  biving 
been  immoderately  increafed,  the  fealed  glafs  burft  with  a  frightfli!  noifê  j 
and  the  included  amalgam  was  fo  ftrangely  diifipated,  that  fcarce  the  leaft 
fragment  of  4t  could  be  recovered.  But  the  ftate  of  decoftion  haring  con- 
tinued  a  long  time,  it  feems  the  matter  was  fubtîllzed  enough  to  hare  a  no- 
table opération  on  the  glafs.  For  tho*  the  upper  part  were  blown  off,  and 
(hattcred  into  pièces,  yet  the  lower  efcaped  tolerably  whole  \  and  I  took 
notice,  with  delight,  that  it  was  tinged  tnroughout  or  a  fine  and  glorious 
red,  hardly  to  be  matched  by  that  of  rubies. 
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INTESTINE  MOTIQNF 

O  F    T  H  E. 

PARTS  of  SOLIDS. 


ZePt  wbatf  ^  W  "^HE  tcrm  rcft,    applîèd  to  a  vifible  and  cntirc  mafs  of  marrer, 
I        commonly  fignifies  fuch  a  ftate  of  it  wherein  no  motion,  cither 
JJL       of  the  whole,  or  its  particles,.  appears  to  the  eye.     And  in  this. 
fcnfe  fcvenil  bodies  may, .  doubtlefs,  be  faid  to  be  at  rcft. 
jVtf  BoéSis  at       But  there  is  alfo  a  more  ftriA  and  philoTophical  kind  of  reft,  which  wc 
^/oluti  reft.  ^^y  ç^\  abfolutc  i  importing  the  contihuance  of  a  body  in  the  lame  place 
precxfely  •,.  withaaablblute  négation  of  ail  motion,  tho*'ever  fo  flow  or  im- 
perceptible.   And  in  this  rigid  fenfe  of  the  word,  perhaps  no  bodies  in  the 
univerfe  are  at  reft. 

On  the  M$icurean  hypothelis  ofr  the  world,  tlie  atoms  that  compofc  aD 
the  parts  thereof  are  ia  peipetual  motion.  And  if  we  admit  me  Cmt- 
ufiûn  fcheme,  a  fubtife  matter  conftantly  paffés  thro*  the  pores  of 
the  moft  folid  bodiesv;  and  therefore,  in  ail  probability,  is  contintiaUy 
ihaking  the  minute  parts'  qf  thofi^  that  feem  to.pe  at  reft  ;  the  eye  taJUng 
no  notice  of  the  motion  :  as  a  gentle  wind,  ftealing  thro'  a  grove,  wiiJ 
not,  to  a  rc.note  fpeâator,  appear  ta  ftir  the  leaves  and  tw^  of  the 
trees. 

Several  fluids,  which  appear  to  be  continued  maflfes  of  matter,  and  to 
reft  as  much  as  the  veflels  tkat  contain  them,  yet  hâve  their  conftitucnt 
parts  in  a  various  aûual  motion,,  tho*  flow  and  unperceiv*d. 

That  there  may  be,  likewife,  fuch  a  motion  m  the  minute  parts  cven 
of  ûlver.  and  iron,  appears  by  the  heating  of  thofe  metals  almorc  red  hoc  \ 
\àitfi  tho*  the  eye  diicerns  no  motion,  the  touch  will  be  fufiiciently  affèûcd 
by  it  ;  water  thrown  upon  them  in  that  ftate  will  be  made  to  boil  \  and 
bare  agitation,  without  the  afliftance  of  fire,  will  enable  thefe  metak  tocz- 
hibit  the  like  phenomena. 

If  a  fteel  fpring  be  forcibly  bent,  and  kept,  for  a  moderate  time,  in  that 
pofture,  *twiil  upon  the  removal  of  the  force,  rcftorc  it  felf  j  but  if  de- 
lain'd  very  long  in  that  poûtion^  it  gradually  lofca  its  motion  of  rcftitu* 


Digitized  by 


Google 


turc;  and  that,  wherc  there  is  a  continuai  endeavour  of  the  parts  of  a  bo- 
dy  to  put  themfelves  into  another  ftate,  the  progrcfs  may  be  much  flower 
than  we  ufually  îmagme.  And  this  is  farther  manifeft  from  the.  durable 
magnetic  power  gradually  gain'd  by  a  rpd  of  iron,.  ftanding  for  a  long 
time,  perpendicularly,  expofed  to  the  air. 

Ugnum  Vita^  tho'^  it  feems  to  be  the  moft  folid  wood  we  know,  yet  I  am  Am  inuftim 
inform'd  from  good  hands,  that  it  rcquires  a  great  length  of  time  to  {tvi^motiouinthe 
ton  ît  ;  fo  that  it  ought  to  be  kept  for  twenty  years  before  *tis  fit  for  fome^^^Sf''^**^ 
purpofes  ;  otherwife  the  heat  of  the  fun  will  crack  and  cleave  it  to  piecer. 
And  in  turning  this  wood,  cavitîes  of  feveral  fizcs  hâve  been  found  fiU^d 
vfith  confidcrablc  quantities  of  gun>.  Now,.  fince  fo  folid  a  body  requires 
fo  Ibngatime  to  (eafon  it,  that  is,  to  give  it  a  due  compa<îlnefs }.  and 
(incc  tJus  fealbning  fecms  taconfift  in  the  graduai  avolation  of  the  loofcr^ 
aqueous  and  more  fiigîtive  parts,  wherehy  the  remaining  folid  ones  are 
brought  clôfer  together  -,.  it  follôws,  that  even  in  the  internai  parts  hereofy 
tfiere  muft  be  a  motion,,  tho'^too  flow  to  fall  immediately  under  the  fenfes. 
And,  if  the  giim  abovemention^d  be  generated,  as  ^tis  probable,  after  the 
tree  is  eut  down  ;  then  a  grofs,  tenacious  fubftance  may  penetrate  one  that 
£s  very  folid  and  inanimate  -,  wKîch  cannot  happen  without  an  inteftine  mo- 
tion among  the  parts  of  the  wood,,  and  probably,  a  wonderfully  flow  one 
of thofe oîthe  gums. 

Nay,  wood  ofa  much  Foofer  texture  will  Pequire  a  longer  rime  tofeafon 
ît  than  guaia£um.  For  ancient  muficians  and  makers of  mufical  inftrumcnts 
déclare,  that  fome  lûtes  will  requirc  forty  years  to  bring  them  to  their  diie 
tone;  if  the  wood  be  thîck,,  aad  other  circumftances  not  very  favourable. 
And  I  hâve  be.^n  inform'd,  that  there  are  fome  famous  inftruments  of  the- 
fame  kind,  which,  lo  attain  their  fuU  feafoning^and  beft  fbund, .  require  the 
fpace  of  fourfcore  years. 

The  walls,.  alfo,.  of  fome  buildings,  attain  nottheîr  due  hardnefs  and^/w^/, 
folidity  in  lefs   than  forty  years,.  or  morej-whence  the  motion  of  dieir 
internai  pans  may  well  be  argued,.    And  there  are  ftony  as  well  as  me- 
toJh'ne  marcaiites,  which  hâve  fo  great  a  motion  in  their  internai   parts^ 
that^  if  expoftîd  to  the  air,  they  will  manifeft  a  vitrioLite  efflorefcence  on 
tReîr  furface,  and,  in  traft.of  time,  burft  to  pièces  .^  of  which  Lhave  ffen^' 
famé  înftances.     And  thfs  vitriblate  efHorefeence  will^.as  I  hiive  try'U,  hap- 
jpen  on  the  internai  furface  of  a  broken  marcafite,.  as  well   as  on  the  ex- 
temal.     But  what  is  more  extraordinary,  a  gentleman,,  of  my  acquain-^ 
tance,  had  a  turquoLfc  ftone,  wherein  were  feveral  fpots  of  différent  colours, 
which  feem'd  to  hîm,  for  manji^  months;  to  move  flowly  from  one  part  of* 
the  ftone  to  the  other.     And,  having  the  ring,  wherein  'twas  fctf.  putinto 
my  cuftody,.  I  drew  piétures  of  the  fpots  at  différent  tiraes  ;  and  by  corn- 
paring  feveral  of  the  draughts  together, .  it  evidentlyu  appear*d   thj^  they  - 
Ihifted  their  places,  as  it    the   matter  whereof  they^  confifted  made  its- 
way  thro*  the  uibftance  of  the  ftone.     And,,  as  far  as  we  obferved,  the  mo- 
tion of  thefe  fpots  was  exceeding  flow  and  irregular^    An  expieriencedf 
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Physics.  jcweilèr,  iikewile  allured  me,  that,  tn  a  tcw  turquoiic  itones,  lie  had  obier- 

U*"*y**«*i^ vVed  twb  diffcfent  blues,  în  différent  parts  of  the  lame  ftonc  ;  and  that  onc  €^ 

tTiefe  colours  woiTd,  by  fiow  and  imperceptible  degrecs,  invadc,  and,  at 

length,  overfpread  that  part  of  the  ftone,  which  the  other  bcfore  pcf- 

.fefs'd.    And  the  famé  gentleman  who  lent  me  the  fpotted  turquoife,  alfo 

Ihe^'d  me  an  agate-haft  of  a  knife,  wherein  was  a  certain  doud,  which 

an  ingcnious  perlpn*had.forfon>eyears  obferved  to  change  its  place  in  ttc 

ftorie. 

Ùiamotiifi.         Glafs  and  diamonds  are  gcnerally  efteenf  d  badies  of  the  dofcft  and 

firmeft  texture  that  nature  iHmd  art  afford.     If,  therefore,   we  can  flicw  an 

inteftine   motion  in   thefe,  it  will .  hardly  be  denied  in  Tofter  fubftanccs. 

Now^  diamonds  ealîly  become  cleârîcîri  ;  and  fome  of  them  will,  by  bdng 

rubbéd  upon  a  clôth,  be  brought  to  ihine  in  the  dark  ;  in   both  ^vihich 

cafe^  a  change  of  texture,  even  of  the  internai  parts,  is  required:  and  the 

friftion  Moducing  this  change,  doing  it  immediately  by  putting  the  parti 

fof  the  ftone  in  motion,  it  fcems  that  a  very  moderate  force  may  cauie  an 

inteftine  motion,  even  in  the  internai  parts  of  diamonds.     And,  perhaps, 

more  hidden  agents  may  make  impreffions  upon  thefe  hardeft  of  bodies. 

In  a  diamond-ring  which  I  conftantly  wear,  1  hâve  often  feem*d  to  obfcrve 

a  manifeftly  greater  clearnefs  and  fparkiing  at  fome  times  than  at  ochers; 

•when  I  cou'd  afcribe  neither  to  any  manifeft  caufe.     And  in  a  rough  dia- 

mond  of  mine,  I  hâve  in  a  ftiort  time  obferved  confiderable  variations  in 

vits  degrees  of  éleûricîty  ;  tho*  no  manifeft  caufe  appear'd  of  fo  fuiprizîr^ 

a  phenomenon.     A  very  ingenîous  lady,  alfo,  who  wears  abundance  of 

diamonds,  affur^d  me,  flie  had  ofeen  obferved  the  like  altérations  în  (bmc 

of  them;  which  wou*d  fometimes  fparkle  more,  andfometimcs  be  &r 

more  dull  than  ordinary,  tho*  neither  the  weather  nor  the  foulnels  of  the 

itones  cou'd  occafion  k.     And  î  hâve  fecn  a  cloudy  Hungarian  diamond, 

made  clear  by  lying  for  fome  time  in  a  çold  liquor  ;  and  the  owner  afiîrmM 

it  wou'd  gradually  lofe  more  of  its  cloudinefs,  the  longer  it  was  detainM 

:â\srein.     And  what  I  faw  my  Telf,  fufficed  to  fhew,  that  changes  are  pro- 

.ducible  even  în  the.inward  parts  of  foch  diamonds,  by  agents  aâing  w/rfi- 

out  any  apparent  violence. 

And  if,  as  "'tis  poflîble,  diamonds  may  be  generated  from  time  to  time 
în  the  bowels  of  the  earth,  perhaps  they  may,  after  ûity  feem  perfcft,  and 
.fit  for  rings,  long  continue  to  hâve  an  infenfîble  motion  thro'  the  whole 
c^them  ;  whereby^hc  component  partîcles  of  each  may  be  diipofed  into 
a  more  coftvenîent  texture,  to  conftîtute  an  extremely  hard  body  :  for 
diamonds  are  not  equally  hard.  An  expert  lapidary  aflures  me,  hc  finds 
fome  of  them  fo  foft  and  brittle,  thart  he  rcfuics  to  eut  or  polifh  them, 
leftthey  fhou'd  break  upon  the  mill.  Andalate  Frencb  aythor,  giving 
an  account  of  the  Eafltm  diamond-mines,  tells  us,  that  the  ftoncs  of 
the  third  mine  are  very  clear,  and  of  a  j^d  water,  but  muft  be  ground 
with  ftones  of  thé  famé  mine,  becaufe  with  thofe  of  another  they  wou*d 
be  broken  to  pièces  ;  for  they  eafily  break  upon  the  wheel  :  fo  that 
/«ch  as  are  not  rerfed  io  tbtm;  may  be  eafily  deceiv'd  cberein.    This 
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sutJior  iarth^r  adds,  that  upon  moft  of  the  diamonds  of  the  fecond  mine»  Phtsiùs. 
there  appears  a  kind  of  greafinefs».  which  feems  to  proceed  from  fbme  infcn«'<«  ^f  i*J 
fiblocffluvram  ofthe  ffeiw,  condenffed  by  rhe  aîr  ôîi  the  fuffâCéî  whîch 
conjeâare  might  bc  examînM  by  an  cxa6l  balance.  ^Acurîôus  lady, 
very  ncarly  related  to  me,  has  a  fair  ruby,  fet  in  a  rich  ring,  which  fomc- 
dmes  yields  a  more,  vivid  jire  than  osdinary,  aod  zt  ot]^rs  is  .manifcftly 
more  duU  and  cloudy,  dio^  thisbe  id  no  wife  owing,  aa  ihe  expredy  ad(^ 
furcd  me,,  upon  fepeated  oblervations,.  to  the  eloudinefs  of  thé  wwrther^  or 
any  fuperficia]  foulnefs  of  the  ftone. 

Udch  inquiry  among  the  makers  of  telefcopes,  and  fuch  as  ulè  them,  I  JniiÏAp^ 
founa  that  the  ipVn/V^-glaflTes  employ'd  in  them,  wou*d   fomedmes  crack, 
fpontaheottfly,  whilft  they  werc  m  plates,. and  fometimes  aftcr  they  were 
grotmd  and  pplifh'd.     And  I  hâve  iufpefted* that  fome  faline  cprpufcles, 
more,  numerous  than  the  nature  of  the  glafs  requires,  may,  by  flow  and 
imperceptible  degrees,  fo  tcjnd  towards  the  fur&ce  of  it,^  as  eîther  to  get 
out  at  its  pores, .  or  crack,  or  burft  the  glafs,  in  attempting  to  force  a  paf- 
fage  out^^rds.     And   I  am  ihform'd  by  fuch  as  deat  nluch  in  glaf:},  that 
there  will  fometimes,  efpecîally  in  the  winter  and  very  moHî  weather,  be  a 
kindof  efflbrefcence,  of  a  faltilli  tafte,  manifeftiy  difcemible  upon  the  iur- 
face  of  their  glâflès.  I.have,^alib,  a  thick  glafs  cup^^that  was,  foon  after  the 
making,  fo  flaw*d  with  a  multitude  of  bctk-cracks,  that  ata  diftance  it 
look'd  white,and  not  tranfparent.  I  hâve,  fometimes,.  alfo;  had  veilels,  and 
othcr  bodies  of  çkft  confiderably  thick,  which,- of  theîr  own  accord,  hâve 
fuddenly,  and  wuh  noîfe,  broke  to  pièce*,  tho*  fome  of  them  had  been  well 
tiealed.  And  the  like,  upon  inquiry,  I  find  has  frequently  happenM  to  glafs- 
menandother&i  particularly,  feveral  pièces  of  large  ftrong  looking-gkflès, 
broke  in  this  manner,  hâve  been  Ihew'd  me,  by  the  mateer,.  whoaflured  me 
this  wou*d  fometimes  happen,  after  they  had  Jong  ftood  in  hîs  Ihop  ;  whcn 
.  they  wou*d  fly  afunder  with  fuch  violence,  as  to  break  fome  adjacent  plates, 
tho*  thick  and  ftrong.  Nay,.tliis  difpofition  to  break,  hascontinued  in  fome- 
forts  of  glafs  for  feveral  years;  particularl^  in  a  parcel  that  liad  lain  by  for- 
above  four  years  ;  which  when  the  mafter  of  aglafs-houfe  came,  as-he  told' 
me,  at  Icngth  to  open,  and  .range  in  order^..a  fourth,  or  a  third  part  of  the 
whde  number,  foon  after  crack*d  fpontaneoufly.     Now  whether  we  folve 
thcfe  phcnomena  on  the  atomical  or  Cartefian  hypôthefis,  there  will  ap- 
pcar  to  be  an  inteftine  motion  in  gl^fs  ;  which  being  eafrfy  made  elçAricJ^ 
by.friôion,  and  as  eafily  crackMby  applying  a  hot  iron  firft,  and  then  cold 
water  to  a  part  of  it,  farther  confirms  this  dodrine.  Glaïs,  allb,  fwells  con* 
fiderably,  or  alters  its  figure  after  *ris  blown,  and  feçm^  to  bc.  fuffiçiently 
coofed.     For  when  white  glâfles  are  blown  înto  a  moukl,  they  cannot,. 
when.cokl,  .bc  putagain  inta  the  famé  j  and  require  the  cells  of  guard- 
vials  to  be  larger  than  the  mould.     From  the  whole,  I  will  not  pôCtively 
înfer*.  there  is  no  fuch  thing  as  abfolute  reft  in  nature,  but,,  j^robably^. 
there  is  not  ;  fmce  we  hâve  not  found  it  in  thofe  bodies,  whcre  it  mîght^. 
with  rcaibn,  be.  the  moft  exgeéted. . 
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AND 

PRETER-NATURAL  STATES 

B  O  D  I  E  S, 

Efpecially   the   A  I  R. 


ntcommon    ^  M   ^HE  famous  diftînétîon  l>etweèn   the  natural    and  preter-natural 
wtian  ofthe        ■        q,.  violcnt  ftatc  of  bodies,    as  well  inanimate   as  animatc,  has 


t  ofthi  ■ 

•a/  and         ■ 


t^ir^natîi^  JL  been  unîverfally  admitted-,  and  hypothefes  and  rcafonings  arc 
rai  fiâtes  rf  <iaily^  without  the  leaft  fcruple,  founded  upon  it,  as  ïf  it  wcre  moft  ccr- 
hfidittt  A'  tain,  that  nature  had  purpofcly  framed  bodies  in  a  dctcrmînate  ftarc,  and 
■^"7^  ^^  ^^^^  always  watchful  that  thcy  fliould  jiot  by  any  cxta-nal  violence  k  put 

^bemtffafflitL  OUt  of  it. 

But  notwithftanding  fo  gênerai  a  confent  in  tliis  point,  I  confcfs,  I  can- 
not  yet  be  fatisfied  about  it,  in  the  fenfe  wherein  it  is  ulTualIv  taken.  *Tîs 
jiot  that  I  believe^  there  is  no  fenfe  wherein  a  body  may  be  iaîd  to  bc  in  its 
natural' ftate  ;  but  that  I  think  the  common  diftinftion  of  a  natural  and 
violent  ftate  of  bodies  has  not  been  clearlv  explained,  and  confideratcly 
fettled  ;  and  that  it  is  not  only  ill  grounded,  but  oftentimes  ilj  applici 
'  For,  fince  whatever  ftate  a  body  is  put  into,  or  kept  in,  it  obtains  or  re- 
tains  that  ftatc,  according  to  the  univerfal  laws  of  nature  ;  in  this  fenfe, 
the  body  propos'd  muft  &  în  a  natural  ftate  :  but,  upon  the  famé  ground, 
•twill  be  hard  to  dcny,  that  thofc  bodies  which  are  faid  to  be  in  a  viofcnt 
ftate,  may,  alfo,  be  m  a  natural  onc;  fince  the  violence,  they  arcprefuflW" 
to  fuflSir  from  cxternal  agents,  is,  likewife»  exercifed  no  otherwifc  than  ac- 
cording to  dic  cftablilhed  genei^iaws  of  nature.    'Tis  truc,  ^^J^ 

uigiLizea  uy  'V-j  v^'v^'p^Lv^ 
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iook  upon  a  body  as  in  a  preter-natural  ftate,  theyhave  an  îdea  oFitdif-PHYsics. 
ferent  from  that  which  they  had  whilft  they  belle v'd  it  to  be  in  a  naturâl  v>^*VXi/ 
one  :  but  perhaps  this  différence  arifes  chiefly  from  hence,  that  they  do 
net  confîder  the  condition  of  the  body,  as  it  refults  from  the  univerfai 
laws  fetded  among  things,  and  relates  to  the  univerfe;  but  eftimate  it 
with  regard  to  what  they  fuppofe  is  convenient  or  inconvénient  for  the 
particular  body  it  felf  However,  ît  feems  to  me,  that  Ae  determining 
a  body  to  be  in  a  natural  or  preter-natural  ftate  has  much  more  in  it, 
cither  of  cafual,  or  arbitrary,  or  both,  than  they  are  aware  of.  For, 
we  oftcn  think  a  body  to  be  brought  into  a  violent  ftate,  not  be- 
caufe  the  former  was  really  lefs  fo,  but  becaufe  there  is  a  notable 
change  madc  in  it,  by  fome  agent,  which  we  alfo  take  notice  of  j 
whereas,  before  the  a6tion  of  that  agent,  if  the  body  were  under  any 
violence,  'twas  cxercis*d  by  ufual,  but  unobvious  agents  \  tho*  per- 
haps, their  aôion  were  not  lefs,  but.  difregarded  more.  And  fome- 
times,  alfo,  no  more  is  to  bc  underftood  by  a  body*s  being  forc'd  from 
its  natural  ftate,  than  that  it  has  loft  what  it  had  immediately,  or  a 
confiderable  rime,  before  fome  notable  change. 

Now,  matter  being  deftitute  of  fenfe  and  appetite,  cannot  be'  truly 
and  properly  faid  to  affeét  one  ftate  and  condition  more  than  ano- 
ther  ;  and  confequently  has  no  true  délire  to  continue  in  any  ftate, 
or  to  recover  it  whcn  once  loft  :  and  inanimate  bodies  are  in  their 
ftate,  not  as  the  matcrial  parts  they  confift  of  chofe  or  defîred  to  make 
them,  but  as  the  natural  agents  which  brought  together  and  rang'd 
thofe  parts,  aftually  madc  them.  Thus,  a  pièce  of  wax  is  unconcer- 
ned,  whether  you  give  ît  the  Ihape  of  a  fphere  or  a  cône  ;  and  whether, 
when  it  has  that  form,  you  change  it  into  any  other  ;  the  matter  ftill 
retaining,  without  willîngncfs  or  unwîllingnefs,  becaufe  without  percep- 
tion, that  figure  or  ftate  which  the  laft  aétion  of  the  agent  determî- 
ned  it  to,  and  let  in. 

The  moft  ufual  inftance  produced  to  fliew,    that  a  ftate    is   natural  ^^^^  * 
to    a  body,  and  that    being  put  out  of  it,   by  external  caufes,,  it  w;ll,  Î^^A** 
upon   the  ceflation  of  their  violence,  be  reftored  thereto,    is,   that  wa-  thmw'ikê.  mt 
ter  being  heated  by  the  fire,   returns  to  its  native  coldnefs,   as  foon  as  <^'  «  frHiei$  ' 
that  adventitious  beat  vanifhes  ;    and  fo  whcn,  by  an  excefs  of  cold,    it  ****«^*^* 
is  congeaPd  into  ice,  it,    upon  a  thaw,  lofes  that  preter-natural   hard- 
nefs,  and  rccovers  the   fluidity  naturally  belon^ng  to  ît  :    anid  the  famç 
may  be,  likcwife,  faid  of  bufter,  which, .  being  melted  by  external  heat 
into  a  lîquor,   does,  upon  the   ceflation  of  that  heat,  grow  a  confiftent 
body'again.      But  as    to  the    coldnefs    whereto  water   heated    by  the 
fire,   returns  whcn  'tis  rcmov'd  thence,    it    may  be  faid,  that  the  ac- 
quired  heat  confifting  but  in  the  various  heat  and  brifk  agitation  of  the 
corpufcles  of  the   water  by   an  external  agent,  it  is  no  wooder,   when 
the    agent  ceafes  to  operate,    that  the  efFeft  of   its  opération  fhould 
ceafc  too,  and  the  water  be  left  in  its  former  condiitioiT  ;  whether  we 
fuppofe  it   to   havc  bcen  heated  by  the   aéhial  pcrvafion  of  the  cor* 
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Phvsxcs,  pufcles  pf  the  fire,   lyhiçhr  by  degrees   fly  away  intathc  air;   ©r  tfcir 
\>nr\^  the   hçat   proceeds  from  on   ag^îtation   iinparted   by  the  firç  ^  the  :^ 
qpepus  corpufcles,  which  muft,  by  degrees,  lofe  thatî  acw  agitatjor^  by 
gr^dually   communicating    it    ta  tha    connjguous    air   îuwi  veflfels  ;   fo. 
that,  if  the  former   agitation  .of  the   partiales  of  the    w^^er  wcrcj  a^ 
is  qfuaU   much  more,  lan^uid  than   thac  of  our  oçg^n^  of  fe^liag,   m 
whîcK  faîntnefs.  of  motion^'thç  cotdnefsof  theisBter  c^n^fifted^  tkfewiU 
feç  nô  neçd   of  aoy   pofu;iyc  ûitcrnal  form,   or  aayr  cî^tq  of  «anjne  laac- 
count  for  the  waters  growin§  cold  again.     Xhis  may  be  C90fkfn«d  by 
conftderîng  wMt  Happcns  to  ice^   whkh/is  faid  to   be  watcr  bcought 
into  a  preter-natural  date  by  a^   excefs  of  colrf,     Ç*bp,   I  doubt,  *iwiU 
DOt  be  eafily  demonftratçd,.  that^  with.  regard  to   the  nature  of  diings» 
and  not  to  our  acbitcany  t^eas  of  diem,    ice  is   water  pretar-iutunlly 
bardèn*d  by  cold,   and  watcx  not  ke  pretçr-natiually  thai¥*d  bjf  heat. 
For   if  you    urge,   that   ice>  left  to  it  iclf,.  wiU,.  when  the  frigorifie 
sige^ts  arc  reoïoved^  relurn  tso  water  \  I  anfwer,  that^  nqt  tq  mentio» 
thç/Vnow  aJid  ice  that  lie  ail  the  fùmmer  long  nnthawed  ufod  the 
tops  of  the  Mps  and  other  h%h  mountaiixa,    t  hâve  Icara^d,  by  in- 
Œjijy,   puEpofely   made,    from  a  pliyfipiaOv  who  for  fcvçraj  ycai»  p«c- 
tued    in.  MiifcQvy^  thgt  îi>   fôme   parts   pf  !  SUtm^  thç>  fijréce  of  the 
ground.  contwiuçs  morç  months  of  x^t  y^zr  frc^en,    by  nih*  is  caUy 
the  natur4l;  t^mporatur^  pf  thp  cliinaAe,^  tihap,  thaw'd  by  (h^  i^  of 
the  fun-,  s^nd  thit  ^  IjctTe  bem^atK  ttiq  fuiiace  of  the  ground»,  ihe.  wa- 
tex^  whicK  chwccs  to.  bc  lodgpdJ  in  thev  cavitîp^  of  the  foili  conpiw 
fi-o^en.  ail  thç  ycar.  y  fo  that^   whea  in,  the  hcat,  of  funmcr   th  fiddi    j 
are  çpyer^.  with.  cwn^  if  yoq   cjig.  a  fpot  or    t,wo    4^p>L  )W  M 
çifily  find^  ice  apd  a  froz^^  fpil  :     wbwpç  a,  mm  born  and  bred  in 
tiie   ïn-ljiAd    part    of  that    cpuntry^  amj    iofprm'ti;  qnly  \3(f  Iris  owj^ 
obfervationy  may  probably  îook  upon  wjatcr  as  ice   viôkiitfy  mdtaf 
by  the  fun^  whofe  heat  is  thepe  fo  véhément^,  as    tx>  ripcn  thç  h«^ 
veft  ïfL  lelk;  timc  thap  ia.  our  teippcmte  climatfis^  will  bc  «ûly  crc- 
ctited. 
Whahif  tkii'     Qo,  the  other  fiçje^  we  îh  £;^/W  loolft  upon  mcjted  butter,,  as  bixH^ 
2î'r^*^intQ  ^yiofeiît  ftate  by  the  opeiation  of  thç  fire;   and  thcrcforc  diink 
^tuta^^^^^  wJtoi  being  reinov'4  from  the  ftre,,   it  becomes  a  confiftcnt  body 
•«r  •fbuuir^  agaîli,,  it  has  but  recover'd  its  native  c-onûjtution.     Çut  dierc  arc  fc- 
*c«  yewj  parts  of  thc^  E^fi-Inàies^   and,  ï  dqubt  not^  of  odvcr  hoc  cpun- 

tries».  where  the  Inkabitants,  if,  thcy  flioulcl  fee  cqnffllent  b«tî«'']JJ 
fpnietiinçs  by  Ae  carç  a^nd  induftry  of  the  Europcans  they  may  Çoi 
ttey  wouli  think:  ît  bwwgkt.to  a  preter-n^tuïul  ftate,.  by  f(Mncarti^ 
cmI  waj!;  of  »cfr}gça:*îtîpi>,  FPrin  thofe  parts  of  the /«^^^  I  fp^  v 
the  cpnftant  temper  of  the  air  being.  alsie  to  entcitain  a*  ^^^^ 
tation  as  fuffices  *  fqr  fluidky  ifi  thç  p»r^  of  «haf.  '»^  ^  5;*"^ 
f  ^ut4  Ve  hu«çr,    it  wjei«  in  vain  tacxpea,.th;^t,.  by^^f  5fl,^ 

tft.it  &lf  ift  the  ak,  îç  OmwIcI,  bqconpc  a  c(3wfift«t  body.  AodjJjJJ 
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«fccrs,  who  werc  cyc-witncffcs  of  what   thcv  told  me,   that,  in  fevè-  t^W/ 

rai  parts  rf  thofe  hot  régions,  tsutter,   unlefs  ty  thé  Êunpttmsy  ôr  thefr 

difcfpleà^  puqprfely  made  in  thc  cold,,  rélÀ2Kîns  âirid  âU  die  yèaf  I6ng, 

and  is  fold,  or  difpcni'd,   not  as  confiftent  bodies  by  weîght,    bût  as 

ïiqwri,   by  mcafiïiife.    To  ftrengthen  thîs  obfervatton,  ï  Aall  add,  fhat 

a  ieamed  «an,  who  praébfePd  phyfk  in  tHe  wartner  parts  of  Jmrîca^ 

affirmed  »  Ine,  Aat  te  met,  in  fome  places,  whh  fevcroï  drtigâ,   ifrhicl^ 

tiio'  they  there  fecrti   to  bc  baUatns,   as  ttirpentinc,  Cs?r.   are  wlth  us^, 

anâ  retatnM  tKat  confiftencé  in  thpfc  çfimatçs^  yet  when  thèy  com^ 

«to  car  eoWer  régions,   harden  into   gonis,   and  continue   fucn  boch 

winter  and  fummcr.     On  the  othcr  hand,  inquîringof  aï  travelïer,  vers'i 

în  phyikal  affairs,   aboot  thc  cffeôs  of  great  heat  in  the   in-land  part 

of  Africày  where  he  had  latclv  becn  -,  he  told  me,  among  odier  thîngs^ 

Aat  fofin  of  Jtttàpi  whîch,  wnen  hc  carried  it  otxt  of  Englaniy  viras  of 

a  con&ftehcc  «ot  only  dry,  but  brtttle,   did^  when,  and  a  while  bcforè 

hc  came   to  Mwocço^  mck  into   a  fubftance   fike   turpcntine  ;  fo  thaï 

Ibme  <Â  k  wMch   hé  had   made  up  into  pHls,   woidd  no  longer   rc» 

«in  riat  ihfape,  but  l-emaîn  as  it  wci^e  meltcd  ail  the  while  he  ftayed 

\^  the  nei^^ouring  Country;  tho^  when  he  came  ïwck  to  the  bci^clêfs 

'Of  5^ir«r,  4t  rctumM  to  its  former  c^nfiftcnce.     And  having  my  fèlf  Cpitfi- 

dcr*d  fomc  palais  of  gum  Laçcus,  newiy  brought  aihorc  /fcftn  the  Tkafi-^ 

hiiti  \  th(?  It  be  a  hârd  and  folid  ^m,  yct  t  fourid  by  fcveral  in- 

ftancesi,  thatj    în  paflîng  tlïpc?  Ae  totnda^oïte,  various  pièces  ôf  ît^  not- 

withftanding   thc  (heltcr  afibrded  it  by  the  grèat  ihip  it  came  in,  had 

been,  by  the  heat  ôf  die  clin^ate,   meltcd:,   and   made  to  ftick  toge- 

d»;  tho'*  afterwsirds  they  regainM  theîr  former  confiftence,   but  hot 

akt^ther  theîr  former  colour.      And  I  IcafnM  from  a  particular  ac- 

quaintance  df  miné,  who   brotight  me  fereral  rarities  out  of  America^ 

that,   hkvln^  at    the  place    where  *twas    made,    among  other  things 

(urniihed  hifhfcîf  with  a  quatitity  of  the  bcft  aloesj  hc  ôbfciVed  it  tô 

be,   H^iKt  he  faîPd   thrd*  very  hot  climatcs,  fo  fofr,  that,  lîke  liquid 

|>îtch,    it    wouid    often  hâve    fallen  out   of  the    wide-mouth^d   veflel 

whcreia  hc  Icqpt  ît>  if  he  had  not,   from  time  to  tîmé,   been  careful  td 

prercrit  k  :  out  when  he  came   within   a   hundred  leagues  of  the  côaft 

t>f  jE>rf/W,  îtgrew  hard^   a:iid  fts)  continued  ;   thp*  this  were  în  a  very 

warm  /éiifon  of  the  year,  bdrng  about  thc  dog-days. 

And'as  to  that  moft  obvious  body,   the  air,  <o/-  atmofphere,   where-  ^^hahir  thi 
în  we  livc  aiîd  breathe,  tho*  feveral  opinion^  and  arguments  are   foun- f  *^**^' ^^ 
'dedupon-what  atithors  call  it5  nkturâl  andprejer-natural,  or  Violent  "rtate,  p' *^*^^ 
yet-  he   wftD  -oonfidcrs,   wîU  fînd  k  no  caîy  thiog  to  déterminé  what/a/r. 
ftaïc  pf  tfké'  air  oug^t  tb  be  Tcputed  its.  truly  riatural  ftate^  unleÂ  in 
my  fcnfc  of  that  expreflîott.     I  will  not  ihlîft  on  Ae  hèat  and  Cbldnefs  of 
Ac  aîr;  for- thofe  beîng  manifcftly  very  difftrent  in  the  dcpthof  win*. 
ter;,  and  in  thé  Kcit  of  funimer,  and'  in  dîfifering  regjons  ot  the  air,  as 
at  ^  t*p  and-  k^i^tn  of  htgh  mrountaînsi  at  tSc  feme  f îmc>  and  con-  ^ 
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irHYSics.  .ivanuiy  m  ajiicrcnt  ncgions  or- une  eairn,  as  m  narvarj  ana  ksrcauuna  \ 
xyy^SJ  *twill  not  be  fo  eafy  to.  détermine,  what  is  its  natural  date  :  but  thar 
only  wliîch  I  IhalJ  now  confider,  is  its  date  or  tone  in  refpcâ  of  ra- 
rîtyj  and  cjçnlîty.  For,  fince  the  air  is  fuppofed  to  be  condenlcd  by 
'cold,  and  expahcicd  by  beat,»!  demand,  at^  what  timc  of  thc  ycar, 
and  in  .'what  ^oûntry,  the  air  ihall  be  reputcd  to  bc  in  its  natund 
ftate?  If  yoû  name  any  one  time,  as  the  winter,  or  the  icunnier, 
I  alk,  why  that  mufl  be  the  ftandard  of  the  tone  of  thc  air,  nther 
than  anbther  feafon,  or  at  leaft  exclufivc  of  ail  others?  Thc  lifce 
difficulty  will  alfo  arife  about  the  climate  or  the  place.  And  thefe 
fcruples  are  the.  more  allowable,.  becaufe  learned  men  hâve  ddivcr'd, 
that  in  fome  countries  the  mercury  in  the  Tarricellia»  experiment,  is 
kept  higher  than  in  others,  (as  in  Sweden  than  in  lialy  ;)  and  oor  baro- 
meters  inform  us,  that  often  in  the  famé  place  and  day,  the  qnîck-fii- 
ver  in  the  famé  infiniment  confiderably  varies  its  height  ;  whidi  ihews, 
that  the  air  or  atmofphere  muft  neceffarily  vary  its  weigkt,  and  cheitforc 
probably  its  degrec  of  rarity  or  denfity. 

But  I  hâve  a  further  conîideration  to  propofe  in  this  afFair  :  fiar,  whai 
if  it  ihall  appear,  that  neither  in  winter  nor  in  fummer,  in  SweJeM  or 
in  Itafyj  or  in  whatever  country,  r^ion,  or  feafon  you  pleaie,  thc  air 
we  breathe  is  in  any  other  than  a  preter-natural  ftate  ;  nay,  that 
even  when.  we  hâve  vehemently  agitated  and  expanded  it,  by  an  in- 
tenlc  fire,  it  is  not  yct  violently  rarified,  but  violently  croudod^  un- 
lefs,  in  the  fenfe  above-mention'd,  we  underftand  the  prcter-natural  ftate 
of  rarîfication  in  the  air  with  refpeâ  to  the  tone  it  had  before  thc  laft 
notable  change  was  produc'd  in  it  ?  This  will,  I  queftion  not,  fccm 
à  furprizing  paradox  :  but  yet,  to  make  it  probable,  we  necd  oq- 
ly  refleft  upon  two  or  three  air-pump  experiments  ;  whereby  it  ap- 
pears,  firft,  that  the  air  beijig  a  body  abounding  with  ipringy  parti- 
clés,  not  deftitute  of  gravity,  the  infcrior  muft  be  comprcfs*d  by  thc 
weight  of  ail  the  incumbent  :  and  next,  that  this  comprdfion  is  fo 
grcat,  that  tho'  by  the  beat  of  the  firc  we  could  not  bring  a  por- 
tion of  included  air  to  be  expanded  to  above  fourfcore  tirocs  its  fin-^ 
mer  dimenfions  ;  yet  without  beat,  by  barely  taking  off  thc  prcfllirc 
of  the  fuperior  air,  by  the  help  of  our  pneumatical  cngpc,  it 
was  rarified  more  than  twice  as  much  :  and  I  hâve,  more  than  once, 
rarified  it  into  above  five  hundred  times  its  ufual  fpace  ;  fo  that  if, 
according  to  what  is  generally  allow*d  and  taught,  a  body  bc  then 
in  a  preter-natural  ftate,  when  by  an  extemal  force  it  is  kepc  in  i 
condition  from  which  it  inceflantiy  tends  to  get  frcc  ^  and  if  it  bc 
then  moft  near  its  natural  ftate,  when  it  has  the  moft  profperoufly 
endeavoured  to  frec  it  felf  from  external  force,  and  comply  widi  its 
never-ceafîhg  tendency  ;  if  this  be  fo,  I  fay,  then  the  air  we  livc  ifl 
is  conftancîy  în  a  preter-natural  ftate  of  compreflion  by  extemal  force. 
And  when  it  is  moft  of  ail  rarified  by  the  fire,  or  by  our  cnginc, 
its  Iprings  hâve  &r  more  convenieocy  thaa  bcforc  tg  difpJay  thcm- 
'^  "       ^-  —  fclvcs. 
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felves,  which  they  continùally  tend  to  do,  it  anfwerably  approaches*  Physics. 
to  its  natural  ftate,  which  is  to  be  yet  lefs  comprefled,  or  not  at  alJ.  ^^V\J5 
-And  I  hâve  carefuUy  try*d,  for  many  months  together,  that,  when 
thc  air  has  becn  rarified  much  more  than  even  a  véhément' heatv/îll 
bring  it  to  be,  yet,  if  it  were  fenc'd  from  the  preflure  of  the  exter- 
nal  air^  it  would  not  Ihrink  to  its -former  dimenfions:  as  if  it  had 
becn  put  into  a  violent  ftate,  from'  whence  nature  would  reduce 
it;  but  it  continued  in  that  great  ahd  feemingly  preter-natural  de- 
gree  of  cxtenfion,  as  long  as  I  had  occafion  to  obferve  it.  We  might 
hère  fliew,  that  this  odd  conftitutîon  of  the  air  is  fo  expédient,  if 
not  neccflkry  for  the  motion,  refpiration,  and  other  ufes  of  animais» 
and,  in  particular,  of  men,  that  the  providence  and  goodnefs  of  the 
wife  author  of  the  univerfe  is  thereby  fignally  declared.  But  we 
arc  not  hère  to  employ  final  caufes.  From  the  whole  we  may  learn 
two  confidcrable  things.  And  firft,  from  what  was  laid  of  the  air, 
the  natural  ilate  of  a  body  may,  fonKtimes,  be  allow*d  to  be  noc 
that  which  it  really  has  a  tendency  taattain,  but  that  wherêto  it  is 
brought,  and  wherein  it  is  kept  by  the  aftion  or  refiftance  of  neigh- 
bourmg  bodies,  or  by  fuch  a  concourfe  of  agents  and  caufes  as  will 
not  fufFer  it  to  pafs  into  another  ftate.  And  fecondly,  we  may  hence 
learn,  that,  whatever  be  faid  of  naturels  nevcr  miflîng  her  aim,  and 
that  nothing  Violent  is  durable;  yet,  bating  an  inconfiderable  porri»- 
on  of  aerial  pardclcs  at  the  upper  furface  ;  for  aught  we  know,  the 
whole  mafs  of  the  air  we  live  m,  and  which  furrounds  the  terra- 
queous  globe,  has  been  from  the  beginning,  and  will  to  the  end  of  the 
woFld,  be  kept  in  a  ftate  of  violent  comprcffion. 
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OBSERVATIONS 

Uf  O  N    T  HE 

EFFECTS  rf  LANGUfD 

AND 

UNREGARDED  MOTI0N& 


OW  fuperficbfly  loever  dm  Uxsll  motion  af  bodias  k  traiùi 
pf  b^  tne  ichooU»  whb  aibrifaNS  alœoft  suil  f))|»U^  thioai  to  fé^ 
ftaouiki  Jbirxns  ^  ^j^  wko  i^eavonr  Ep  icfoltr^  4;he  pmmcm 
x>t  naiure  înto  tmtteE,  a^d  motion,  goided  «ccprding  to  fêakii  ii«s 
iQuft  duly  obfefve  ks  opérations.  jA^nd  thd*  nuthemarkiam  aod  phi* 
loft>|)bers  baye,  of  late,  applied  themretves  to  cooûàcr  ihe  nflsyre  ind 
laws  of  motion,  yet  tbfi  fubje(5t  çan  ncver  be  toc  nmch  xultjnrt 
4Uid  fomc  parts  of  it  havc  icarce  hitherto  bccn  touchM  upon*. 


*  TIm  laws  of  motion,  Unil  colliiîonj  bôth 
in  ehaîc  and  unelaftic  bodies,  in  ail  kinds 
of  médiums»  and  in  ail  poffiUe  cafés,  are 
demonflimtcd  by  che  {^eometridans  of  the  laft 
;4tnd  the  prêtent  âge;  as  particularly  by 
Dr.  PTaJ/ié,  Sir  Chr.Wrut,  M.  Hujgins.  M. 
-yéoipÊgH^  the  Btrmmllîst  Dr.  Kttu  and  a- 
twve  ail»  by  the  great  Sir  IJkac  UtwiWf 
whofe  three  axioms»  or  grand  laws  of  «mo- 
tion» for  their  extrême  iifefulne(s  in  philo- 
fophy»  we  (hall  hère  fet  down»  as  they  are 
deliTer*d  by  the  incomparable  author  fcim- 
leir» 

!•  •*  AU  bodîet  wil  ibr  ever  remain  in 
^*  their  ftate  cithcr  of  reft  or  unt£»ra  rec- 
**  tilincar  motion,  «nleft  ^ompell^d  co  chnge 
^*  either  fiate  by  fome  foice  impreis*d  opon 


««  Pro)câ!ls  oontiniie  in  their  BMtions»  ba- 
^^H'^  diefirfiltaMDe  of  the  air»  and  the 
^^iim^jffêmai^,  ^^/Andhr  thqrare  impellM 


downwards.  A  tcy,  whofc  parts,  bf  f^ ' 
'  fon  >of  their  cohehon,  conflantly  wn""fj 
'  form  a  reélilinear  motion»   woo'd  îçàw 

it  is  flopM  by  rhc  refiftancc  of  rk«r. 
'  but  the  vaft  bodiesof  the  planetsiid  c»- 
'  mets  longer  prefenrc  their  prop*^?]: 
'  cuJar  motions»  in  fpaces  whcie  tkj  "* 
'  lefs  reiiûance. 

a.  ••  Eveiy  change  of  motion  "f^^^P?' 
'  portional  to  the  moving  force  imyiA'ài 
'  and  happen  in  the  (ame  Ûiaithncwkee- 
'  in  that^torce  is  direâed. 

*<  If  a  crrcain  force  prodoces  a  certia  »^ 
«  tîon  ;  twicethat  force  will  jww**^*^ 
'  thitt  motion;  and  thrice ihai force  wWc 
•  that  motion  ;  whether  it  be  impr 

at   once,  or  by  facceffire  dmses. 


thb  motion»  haviog  always  tae  tot 
reaion  with  the  power  th»t  cww»  * 
muft»  ifthebodyweKhefaesK^*g^ 
iâmc  way  ti^rewith,  bc  addad  lotfcc 
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But,,  hefore  l  enter  upoo:  paxfikubts,  I  muft  premift  iii  gênerai,  thsit  P»y^x:s» 

we    are  not  to  loofc  upon  tnc  bodies»  wherewith  we  are  cencera^d,  ss  V^VNé/ 

ib    aaay  iump^  of  maitery.  «iiichL  difibi  only  m  bulk  an^  ihape,  or 

tha^  :i£l  upoa  (me  another    merci/  b^  iheir  çmn   diftinfl    tna  pa^- 

Ùcidar  pQwers.;^  bat;  ».  Iwrîsg  pecoliai;  and  différent  interna)  ffesititres",, 

a3    «11  as  externat  figures  ;  on^  accouDt  of  whkh^  many  of  them-  midt 

be  coflfidepod  as  engincsy  fa  fiamed,  and  placed  among  othef  bodie»,, 

tkat:  Cotottàmts.  agents^  q£  themfëluts  învalid,.  may  hov^e  notable  opc^ 

rations  upon  them  r-  becaufe  a   great  part  of  the  tBteâ  is  due  to  tfae 

aébioo  ot  one  part  o£  thc  bod;  k  felf  upon   anocher  f .      And  there 

are^    perisiiv  moK  accounts^  than  we    hairc    yet    thoiight   of,.   upoii 

li^hkh  bcai  motioa  may  perform  confidembte    things  ;   and  therefore 

I    wodd  not  be  underflood  to  cxclude  the  reft,    tho*  I   fliou'd  hère- 

afcer^  take  notice  bue  o£  a  fem  cf  thefe  accounts*     Now  amongft  the 

feirecal  things^  ^P^^-  account.  wheneof  we  ufiially  overlook,  or  undei> 


oPthar  bodj  ;  if  a  contranr  wav» 

*«^ be  ibfaftiaâed  from  il;  if  impreis'd  ob- 
^  limly»  if  m^  .  be  ràoM.  oUiqucly  ; 
««  and  fo  he  CQmpovndcd':  with  it,  sKording 
«*  to  the  direftion  of  both  motions* 

y*    **  Re»aâtoit  is  erer  coiurery  to  and 

«•-ci|m1  with  aâioD4    or  ia  other  words, 

••  t^  aâioa  ol-two  bodic»  o^o»  o»e;aiie- 

«•-therarc  alivajs«e^^»  butin  coatntfy  di- 

•*  rrâton«. 

'<  WMMKn€r  prefiès  or  draws-  a  body>  is 
•«  î«  felf  c^iiallK  pr^^I^  QTidrawii  by  that^bo? 
*'  dy.  Upon  preffing  a  ftoac  with  the  fin- 
•'  ger,  tbe  £nger  is  prers*d  by  the  ftone. 
«'  Whcn  a  horfe  draws  a  Honc  by  means 
«^  of  a^  œrd  fafteB*d-  tberalè,.the  liorfe»  if 
«i  i^m^y  a(ç  thftexprefi^n,  is  ci^ly  dnwm 
«<  Ukck  to  the  ftonc;  ibrthc.oojd  bei|ig,e- 
M  aoalfy  flretoh*d  both  way?»  will  by.  the 
«f  urne  endeaToar  to  relax,  k  felf,  f6r€t  as 
«^  «|cU  the  hodê  towards  the  ilone,  as  the  iloae 
«4  towards  the  horf<^ ;. aad hinclcr theone  from < 
i«  advancing  forwards,.  as  iDUch  as  it  retards 
'«  the  orher.  If  one  body  ^tkes  againd 
«^*aaother«  and  by;  ils  force  changes,  in'any 
•< mansiert  the-niotion  of-  that  other;..  tho 
•*  firll  body  will,  likewife,  fuIFér  the  fane 
^  charge  of  motion,,  but  in  a  diteâion  con* 
"  trary  to  the  force  of  the  latter  ;  becaufe 
•*  the  prefiure  in  this  café  is  motuak  Now 
**  în  ittch  avions  as  thefe,  there  happens 
"  an  equal  change,  not  oif  the  velocities» 
^  bot  cï;  tho  notions  of  thc  bodics  concer-' 


**^  aeJ;<  I.  mean,  jf  thofe  bodies  air  not 
**  otherwtfe  hindei^d.  Por  the  changes  of 
**  velocitia,  whkh,  in  like  manner»  hap^ 
**  pea  in  oonirary  disedUanSy  mafttfinos^  th» 
**  mations  are  equally  d^ffd,  berecipro- 
**  cally  proportional  to  the  bodies.  And> 
^  **  thk  faiw  holds  good  in  attraéUoai** 

Manyesioellintoorolhiries  flcMi  kom  theiè: 
laws.  As  a  ^cimei^  afcr  the  IbUowings^ 
which  is  demonftrated  from  them  by  the  auir 
thor  himiêlf}  9nà  made  great  aie  cf  in  his- 
phiWbphy, 

*^'  A\  body,  raaTtngLWÎlh  a^coaipoimd  fbrcei^. 
**  will  deéaibe.  the  diagoaal  of  a>  pandklo* 
"  gram»    in  thc  famé  timc  that  it  wou*d* 
'*  the  fides'thêssofj  if  that  force  were'  di« 
•<  vided.?     Fromr  hcno»  thir  éR&è  of  t\h 
the  mechaaîcal  powera^  are   es^ily  den^R« 
ftrated  >;  hence  al^  cempoond  motions  are  rc* 
folvable   into  fimpfe^  ones  ;a  aad  henee  Str 
Ifamc  has  proved,  that  the  plantts  more  in 
fix*d  plains,  and  defcribeiareas  abooc  the  fun, 
proportional  to  the  tixnes.  See  N4*wi$M,   Frim^ 
cif,  p.  12,  13;  34.  375- 

t  Mé  Hombtri  telh  us,  that  the  funple  mo- 
tion of  a  mill  tura-d  a  bottle  of  wine,  whichi 
was  fix'd  to  itr  int^  excellent  vinrgar;  ia 
threedays  time  ;  and  that,  bythe  famé  means, 
he  had  from  a  poand  •  of.  ^i^éfeitlver,  in 
thrcc  months  time,  foufor  hve  onnccs  of* 
Wackilh  powder,     Hfji.  dt  PAcaJ,^.  «700* 

vali» 


Physics,  Value  thc  efficacy  of  local  motions,  the  chief  arc  rcfcrablc  to  thc  foî- 

VXVN-^  lowing  obfervations, 

rhtgreat  iffi'      j^  jj^e  are  feldom  aware  of  the  great  efficacy  of  celer Uy  infmall  hùdîei^ 

^^oofcjUritj.  ^^^  ^jp^çially  if  tbey  tnave  but  thro"  a  fmall  fpace  * .  What  rapîd  motion 
can  do,  may  be  judged  by  the  powerftil  cfFefts  of  bullets,  (hot  out  of 
our  common  cannons,  in  comparifon  of  the  vaft  and  unwteldy  batter- 
ing-rams  of  the  ancients.  Other  cxamples  of  a  likc  nature  mîght  bc 
alledg'd  ;  but  the  latter  part  of  the  propoficion  is  what  I  am  moA 
concern*d  to  prove. 

Having  fometimes  caufed  an  oblong  pièce  of  îron  or  ftecl  to  bc 
turned,  and  placîng  my  nakcd  hand,  at  a  convenient  diftancc,  to  re- 
ccive  the  little  fragments  as  thev  flew  off  from  the  rod  ;  they  were 
fo  intenfely  heated,  by  the  quick  aélîon  of  the  tool  upon  them,  thar 
they  fcem'd  almofl  like  fo  many  fparks  of  fire.  And  an  expert  wcwk- 
man  in  brafs  aflured  me,  that  the  heat  in  the  litde  fragments  thrown 
ofF,  when  he  turn'd  that  métal,  was  fometimes  very  ofFenfivc  to  his 
^yts  i  and  that  when  he  employ'd  a  rough  tool,  which  took  ofF  grcater 
chips,  he  had  found  the  heat  fo  véhément,  as  not  only  to  fcorch  his 
cye-lids,  but  the  hard  fkin  of  his  hands  ;  for  proof  whercof,  hc  flicw- 
cd  me  a  little  blifter,  which  had  been  fo  rail'ed.  And  I  leam'd  ftom 
a  famous  artift,  emplov'd  about  the  finilhing  of  caft  ordnance,  dut 
when  with  a  ftrong  peculiar  engine,  he  and  his  aflbciates  turn'd  great  guns, 
to  bring  the  furface  to  a  fmoothnefs,  thc  tools  would  fometimes  throw 
off  bits  of  métal,  fo  heated,  as  to  burn  the  fingers  of  thofc  who  ven- 
tured  to  touch  them.  An  experienccd  artificer  alfo,  aflured  me,  that  tur- 
ning  in  brafs,  the  little  fragments  acquired  an  intenior  heat,  than 
thoîe  of  îron.  And  caufmg .  an  artificer  very  briflcly  to  tum  a  piccc 
of  ordinary  wood,  whilft  I  held  my  hand  not  far  from  it,  thc  chips 
which  flew  t)ff,  ftruck  it  in  many  places,  with  that  brifknef^,  tlut 
*twas  with  pain  I  «ndur'd  the  heat,  they  produced.  It  îs  farthcr  confi- 
derablc  to  our  prefent  purpofe,  that  by  an  almofl  momentary  percuffi- 
on,  with  no  great  force,  the  parts  evcn  of  a  vegetable,  may  not  011/7  bc 
intenfely  heated,  but  brought  to  aâual  fîre  ;  as  we  hâve  tried  by  the 
ftriking  a  good  cane  with  a  fleel,  or  the  back  of  a  knife  ;  for  upon  this 
coUifion,  it  would  yicld  fparks  like  a  flint.  So,  likewife,  by  fcrapîng  good 
loaf-fugar  with  a  knife,  numerous  fparks  will  be  produced  ;  but  upon  thc 
collifion  of  a  flint  and  flcel,  not  only  fire,  but  even,  vitrification, 
which   the  chymifts  efteem  to  bc  the  ultimate  a6tion    of   fire,   is  in- 

^  ftantaneoufly  produced  ;  for   the  fparks  which  herc  fly  ofF,  arc   ufually 

real  and  permanent  parcels  of  flone,  vitrified  by  the  véhémence  of  thc 
potion.    And  that  this  vitrification  may   be  ot  the  flonc  it  fclf,  thrf 


*'Tis  an  àxtom»  or  acknowledged  Itw' fwith  the  leaft  aflignable  veloçity»  vpoa  ît; 
of  motion,  that  any  body,  how  fmall  foe-  1  ïot,  as  we  juû  now  (aw,  aâion  and  re^aâioo 
'vcs:,   will  movc  thc  largcil,  by  irapinging  \  arc  cqual. 
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fteel  is  a  métal  of  a  far  more   fufible  nature,  I  am  inJuced  to  think,  Physics. 
becaufe  flints  will,  by  collifion,  ftrike  fire  with  one  anpther  :    the  like  ^y^^T^sJ 
alfo  may   be  done  with  rock-cryftal,  and  even  with  diamonds,   on  the 
mill   whereby  they  are  eut  ;  tho*  fire  is  nôt   allow'd  to  fufe  them. 

Nor  are  fluid  bodies,  tho*  but  of  fmall  dimenfions,  to  be  excluded 
from  the  power  of  making  confiderable  împreffions  on  folids  ;  if  their 
celerity  be  great.  Whether  the  fun-beams  confift  of  very  minute  cor- 
pufcles,  which  continually  ifluing  out  of  the  fun's  body,  fwiftly  impel 
one  another  forwards  in  ftrait  lines  ;  or  whether  thofe  beams  are  madc 
by  the  briik  aftion  of  the  luminary  upon  the  contiguous  fluid,  and  pro- 
pagated  every  way  in  ftrait  lines,  thro*  fome  ethereal  matter  harboured 
in  the  pores  of  the  air  ;  it  will  be  agreeable  to  either  hypothefis, 
that  being  refraded  or  refleâed,  by  a  burning  glafs,  to.  a  focus,  they 
by  ûitir  concourfe,  compofe  a  fmall  portion  of  fluid  matter,  fo  vio- 
lently  agitated,  as  to  kindle  green  wood  in  lefs  than  a  minute,  and 
to  mdt  not  only  tin  and  lead,  thinly  beaten,  but  leaf-filver  and 
gold*. 

The  opération  of  fmall  portions  of  fluid  matter  on  folid  bodies 
will  be  exemplified  hereafter  ;  I  fhall  hère  only,  in  gênerai,  point 
at  t\it  great  and  furprizing  efi'efts  of  lightning.  The  laflî  inftancc 
of  its  power  within  my  acquaintance  was,  the  melting  of  a  me- 
ul  by  me  flame,  in  its  paflTage,  which  probably  lafted  but  the  twink- 
ling  of  an  eye.  And  that  even  a  fmall  parcel  of  air  may  communicate 
a  confiderable  motion  to  a  folid  body,  is  confirmed  by  the  violent 
force  of  a  buUet  Ihot  out  of  a  good  wind-gun  \  which  I  found .  by 
trial  would  be  flatted,  almoft  into  the  figure  of  an  hemifphere,  by  being 
thus  thrown  againft  a  metalline  plate.  And  farther,  to  Ihew  what  a 
véhément  agitation  may  be  communicated  to  the  parts  of  a  folid  bo- 
dy, by  celerity  ;  going  to  take  up  this  buUet,  I  found  it  too  hot  to  be, 
without  pain,  held  betwixt  my  fingers, 

2.  Wt  are  too   apt   to  think  that  fluid  hodies   hecaufs  of  their  Joftnefs^^Thefiratf 
tannot^  hy  their  hare  motion^  efpecially  if  infenfihle^  hâve  any  fenjible  eff^S^!^^  upon  fi- 
upon  folids  ;  thc^  the  fluid  moves  and  a£ls  as  an  entire  body.     It  is  not  my  ' 
defign  hère  to  infift  on  the  efficacy  of  fuch  fluids  as  may  hâve  their 
motions  difcovered  by    the  eye,   as    flowing    water  ;  or  perceived  by 
the  touch,  aswinds  \  but  of  fuch  only,  as  wc  do  not  immediately  fce  or 
feel. 


•  M.  VilUtti  ktely  cxhibîtcd  a  burnine 
concay*  forty-feven  incheswide»  and  ground 
to  a  fphere  of  fuch  a  radius,  that  its  fbcus 
was  about  thirnr-eight  inches  from  the  vcr- 
tcx  of  the  glafs,  The  métal  of  it  was  a 
mixture  of  coppcr,  tin,  and  tin-glafs.  This 
concave  melted  iron-ore  in  24'',  began  to 
calcine  talc  in  40",  and  as  lA.Vilktte  faid. 


wottM  calcine  afbeftos.  It  melted  a  fis- 
pence  in  7"^  and  a  half-peny  in  l6'^  It 
turned  an  emerald  into  a  fubilance  like  a 
carqaoife-ftone  I  and  diminifhM  a  diamond, 
that  wcigh'd  four  grains,  ^ofits  wcight. 
Sec  Fhilofi^.  ^ranJaQ.  N«.  360-  h 
976. 
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Physics.  It  has  been  frequently  obferved,  thar,  upon  the  difchargc  oford- 
\/"'Y^j  nancc,  not  only  the  found  may  be  diftinftly  heard  at  a  great  diftanc?v 
but  that  the  tremulous  motion  of  the  aîr,  which  produces  found,  lus 
been  able  to  fhake,  and  fometimes  to  break  glafs-windows  afàroff; 
efpecially,  when  they  ftand  in  the  way,  whercîn  the  propagation  of 
the  found  is  direûly  made.  And  tho*,  in  fome  inftances,  it  may  be 
urged,  that  fuch  efFeâs  are  produced  from  the  motion  of  ihe  eardi, 
îmmediately  fhook  in  the  explofion  -,  yet  I  fee  no  necéffity  hère,  ot 
having  recourfe  to  any  thing,  but  the  undulatîng  motion  of  ^t 
air  j  fince  the  like  may  be  produced  by  motion  continued  thro'  fluids. 
Bcrelli^  difcourfing  of  the  force  ofpercuflion,  has  this  remarkablc  paffagc. 

"  I  was,"  fays  he,  "  at  Tauromenium  in  Sicily^  when  the  mountain 
•*  jEtna  broke  out  near  Enna^  a  town  diftant  about  thirty  miles  from  f«. 
•*  romenium  5  whilft  the  chafrn  fent  out,  now  and  then,  widi  grcat 
•*  noife,  fire  and  flame  ;  ail  the  houfes  were  fenfibly  fhaken  :  and  it 
•*  was  obferved,  that  fuch  as  looked  direftly  towards  the  chafrn,  were 
**  moft  agîtated  ;  thofe  looking  otherwife,  fhakîng  more  flowly.**  Up- 
on which  faft  he  thus  argues  :  "  Had  this  trembling  been  ocafioncd 
**  by  the  fhaking  of  the  ground  of  Tauromenium^  ail  the  houfes  would 
**  hâve  been  equally  Ihaken  ;  fmce  this  îneqiulity  of  motion  couIJ 
*^  not  be  afcribed  to  their  différent  fituation.  Hence,.  then,  we  muft 
•*  needs  conclude,  that  the  agitation  was  produced  by  the  impreffion  of 
•*  the  air  iipon  the  walls  of  the  houfes  ;  which  demonftrates  the  great 
**  efEcacy  of  a  found,  tho*  at  thirty  miles  diftance.'* 

I  was  once  învîted  by  an  engineer,  to  iee  trial  made  of  an  inftru- 
ment,  which  he  had  contrived  fuddenly  to  fink  a  fhip  5  but  in  the  ex- 
périmenta which  was  fuccefsfuUy  made  upon  an  old  frigate,  the  explo- 
fion was  fo  great,  that  it  raifed  a  kind  or  ftorm  in  the  water  round  a- 
bout,  and  Ihook  fome  veflels,  that  lay  at  a  diftance,  fo  as  to  imkc 
thofe  who  ftood  upon  the  decks  to  ftagger.  And  in  die  late  (e^- 
fight  between  the  Englifi  and  Dufcb^  tho*  the  engagement  happcn'J 
very  many  leagues  from  the  Hague  j  yet  the  report  of  die  gans  not 
pnly  reached  that  place,  but  had  fo  confiderable  an  effeô  tkrc,  as  to 
ihakc  the  very  Windows.  And  if  there  be  a  greater  difpofition  in  fome 
other  bodies,  than  there  is  in  glafs  Windows,  to  reccive  impulfesfrom 
the  aîr,  they  may  be  fenfibly  wrought  upon  by  the  noife  of  afinglepi«« 
of  ordnance  5  as  appears  by  a  remarkable  circumftance  mcntioncd  hjSi- 


mon  Paulij  in  his  treatife  of  malignant  fevers.  He  fays,  that  a  Fmtha^ 
having  his  arm  mortîfied,  they  were  obliged  to  take  it  ofF  ;  ancr 
which  opération,   he  lived  cight  days,  very   ftrongly  convulfcd;  tint 


ftanding  with  others  by  his  &d-fide,  once  when  the  great  gurs,  wiierc- 
of  they  took  no  notce,  were  fired  from  the  king*s  fhips  ;  as  cvcrf 
onc  went  off,  he  clapM  bis  Icft-hand  to  his  ftump,  and  lamentaWJ 
complain*d  of  pain  there  ;  fo  infufferable  was  each  fingle  ^*^*'^ 
hîmj  tho*  the  guns  were  at  a  great  diftance,  and  fircd  not  upon  or  ncj^ 
the  land,  but  from  the  fca.    And  the  commander  of  a  man  of  ^  ' 
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fured  me,  that  fome  mcn  on  board  him,  whofe  bones  wcre  broken,  pHysics. 
woald  fadly  complain  of  the  torment  they  fuffered  by  the  fhake  of  V/'W/ 
thc  encinics  cannon  ;  tho*  they  were  too  much  accuftomed  to  the 
report  of  great  guns,  to  be  offended  by  the  bare  noife.  But  if 
any  one  Ihould  hère  fuggeft,  that  the  water  hath  a  fliare  in  tMs 
communication  5  yet  there  îs  one  kind  of  found,  that  muft  be  çon- 
kfkd  to  be  propagated  by  the  aîr,  as  being  made  in  it;  and  that 
is  diunder,  whofe  noife  fometimes  fo  vehemently  affeéte  it,  tho*  with- 
out  producing  any  fcnfible  wind,  that  J  hâve  obferved  it  to  fliake  large 
ftrong-built  houfes,  notwithftanding  the  diftance  of  the  clouds,  where 
the  founds  were  firft  produced»  Some  fea-captaîns  too,  who  had  failed  to 
the  Indies^  told  me  they  hâve  had  their  fliîps  fo  fhocked  with  the  thun- 
der,  as  to  dii'place  their  great  guns.  And  as  the  celerity,  where- 
wfth  founds  are  propagated  thrd*  the  air,  is  exceeding  great;  this 
cffeft  is  the  lefs  furprizing.  Merfennus  obferves,  that  a  buUet,  fliot 
out  of  a  cannon,  moves  two  hundred  and  forty  yards  in  a  fécond; 
but  I  hâve  more  than  once  found,  that  founds  pais  above  four  hun- 
dred yards  in  the  famé  time,  in  England  :  tho*  according  to  Merfetmusj 
a  (oand  moves  in  that  time,  many  yards  more  in  France  ;  which  may 
poflibJy  proceed  from  the  différent  confiftence  of  the  air  in  thofe  two 
places  *. 

The  great  loudneis  of  thefe  founds,  and  the  véhément  percuÛîon 
the  air  receives  in  their  formation,  may  make  it  probable,  that  It 
was  only  the  impetuofity  of  the  motion  of  the  médium,  which  gave 
the  flhake  to  the  Windows  and  other  folid  bodies,  made  to  tremble 
by  the  report  of  cannon  or  thunder;  whîlft,  perhaps,  fome  of  thofe 
tremulous  motions  of  folid  bodies,  might  either  dépend  upon,  or  be  pro- 
moted  by,  the  peculîar  difpofition,  that  glafs,  and  other  bodies,  en- 
dowed  with  eiafticity,  may  hâve  to  be  moved  by  certain  appropri- 
ate  founds,  more  than  they  would  be  by  others  that  were  louder. 
If  this  be  admitted,  it  will  not  render  our  inftances  improper  to  the 
prefênt  defign  ;  but  only  make  fome  of  them  fit  to  be  referred  to 
another  head.  I  Ihall,  therefore,  condude  this,  with  an  odd  obferva* 
tion  of  PlaUrus^  which  argues,  that  where  there  is  a  peculîar  difpo- 
fition evcn  in  a  firm  body,  it  may  rcceive  confîderable  impreflions 
from  fo  Ianguid  a  motion  of  the  air,  as  is  not  fenfible  to  other  bo- 
dies of  the  /âme  kind. 

"  A  woman,**  fays  he,  **  taken  ill  of  a  fudden,  continually  complainM, 
"  that  Ihe  fhould  be  fuffbcated,  tho'  no  figns  of  it  appear'd.  This 
*^  complaint  of  hers  was  always  the  jgreatcft,  when  any  of  the  by- 
**  ftanders  approached  her,    tho*  cver    fo  gently  ;  for  ihe   faid,  that 

*  The  révérend  Mr.  Derbam,  from  a  variety  |  they  may  reach  izcoi  or  îf  it  bc  direûly 
at  a  médium. 


^verend  Mr.  Uerbam,  troma  variety  1  they  may  reach  J2Co;  or  ii  it  oe  an 
ofaccarateexperiment5,concludes  that  founds»  i  contrary,    only  1120  fcet  in  tbat  lime,    Sce 
at  a  médium,  move  ii42feet  in  a  fécond;  \  Fbilof,  Tranf.  U^ ,  113.^.  2. 
bat  that  if  the  wind  favounthem»  *lis  poflible  I 
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Physics.  "  Ihe  at  thofe   times    felt  a  breath  of   air  corne  upon  her,    as   if  Ihc 
^OrV/  "  were   inftantïy  going  to  be  choaked,      She  hardJy   remain'd  in  this 
**  condition  for  two  days,  and  then  died."     Our  author  adds,  *'  I  hâve 
"  known  other  patients  complain  of  the  like  breath  of  air,  being  rca  - 
"  dy  to  ftrangle  them,   when   any   one  came  nigh  them;    and  always 
**  found  it  a  very  bad  fign." 
Whatis<want'      3.  fVe  undervalue  the  motions  of  bodies  too  ftnall  to  be  vijible  or  fin- 
^h^L^fr       •^*^^»   notwitbjianding   their  numbers^  wbich  enable  them  to  aS  in  fwarm. 
hodieimaLut^^^    men    think   of    the  efHuvia  of  bodies,    and   their    motions,    as 
h  thtir  mm-  of  finer  forts   of  duft,  blown  againft  the  furfacés  of  bodies,  and  ftop- 
^^''-  ped   in   their    progrefs,    without    perietrating    inco    the   internai  parts. 

And  according  to   this    notion,  it  is  no  wonder,  they  fhould  hâve  but 
faint  opérations  upon  them.      But  we   fhall  judge  otherwife,  from  con- 
fidering,  that  thefe  corpufcles  are,   by  their    minutenefs   and  figure,    en- 
abled  to  pierce   into  the  innermoft  recefles   of  the  bodies   they  invadc. 
For  tho'    we    fuppofe    each   fingle  partîcle   to  be   very    minute  ;    yet 
fince  we   may   imagine   their  nuinbers   exccedingly   great,    it  need   not 
feem  incredibie,  that  they  Ihould  hâve  a   confiderable  opération  upon 
others  at  reft,   or  that  hâve  a  motion   too  flow,   to  be  fenfible.     Ifwc 
turn  up    an  ant-hill,  we  may  fometimes  fee  fuch   an  heap  of  eggs,  as 
a   few   of  thofe   infefts   would   not   be  able  to  draw   after  them  j  but 
if,   in   fwarms,  each  lays   hold  of  her  own  egg,  it  is  furprifing  to  fee, 
how  quickly   the   whole   heap  will   be  removed.     And  in  thofe  cafés, 
wherein  the   invading  fluid  dœs  not  quite  disjoin,   and  carry   oflf  any 
great  number  of  parts;  its  opération   may    be    illuftrated   by   that  of 
the   wind   upon  a  tree  in  autumn,  whilft  it  makes   it  felf  a  multitude 
of  winding  paflliges  5  bending  fome  of  the  twigs,  breaking  off  part  of  the 
fruit,  and  leaves,  and  varioufly  altering  the  fituation  of  others.     And  fup- 
pofe we  caft  two   himps^  the  6nc  of  lugar,    the    other    of  amber,  into 
a  glafs   of  water,   they  will  both   prefently  fall  to   the  bottom  ;  and, 
tho*  perhaps  the  amber  may   be  lighter  than   the  fugar,  yet  the  aque- 
0U5  particles  are   far  from   being  able  to  difplace  the   amber,  or  any 
fenfible  part  of  it,  or  to  exercife  any  vifible  opération  upon  it  ;  but  the 
famé    minute   particles   of  the  liquor,    being    of   a    figure,   which  fits 
them   to   infinuate,   every  way,  into  the   pores  of  the  fugar,  tho*  the 
lump   confifted  of  very  numerous  corpufcles;  yet  the  multitude  of  the 
aqueous  particles  to  which   they   are   acceflîble,   is   Ibon   able  to  difperfe 
them  ail  ;  and  carrying  them  along  with  themfelves,  prefently  rendcr  the 
•  whole  lump  of  fugar  invifible. 

If,  alfo,  by  a  due  degree  of  fire,  we  abftraft  from  runnîng  mercury 
four  or  five  times  its  weight  of  good  oil  of .  vitriol,  there  wiJI  re- 
main at  the  bottom,  a  dry  and  brittle  fubftance  exceeding  white  ;  and 
if  upon  this  heap  (rf*  mercurial  and  faline  bodies,  we  pour  a  large 
quantity  of  water,  and  fhake  them  together,  the  multitude  of  littij 
white  grains,  which  make  up  the  mafs,  will  be  pervaded,  and  mani- 
fcftly  altered,   by  the   difperfed  corpufcles  of  the  water.     But  to  in- 
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ftance  in  flukis;  tho'  k  will  eafily  be  granted,  that  the  flame  of  fpî-  Physïcs. 
rit  of  wine,  is  but  a  vifible  aggregate  of  fuch  cffluvia,  fwiftly  agi-  V^VX/ 
ta ted,  as,  wîthout  any  fenfible  hear,  would,  of  themfelves,  învifibly  ex- 
hale ;  yet  îf  we  hold  the  blade  of  a  knife,  or  a  thin  plate  of  copper,  \^ 
the  flame,  we  fhall  quickly  difcern,  by  the  great  heat  acquîred,  what  a 
number  of  corpufcles  muft  hâve  been  agîtated  by  the  fiery  partiales; 
\f  we  fuppofe,  what  is  highiy  probable,  that  they  materially  pene- 
trated  into  the  innermoft  parts  of  the  meta).  But,  whether  we  fup- 
pofe this  or  no,  it  will  appear,  that  fo  yielding  a  body  as  the  flame 
of  fpirit  of  wine,  is  able  foon  to  aâ:  very  powerfully  upon  the  hardeft 
metals,  The  like  power  may  be  farther  eftîm ated  by  the  motions  of  ani- 
mais ;  for  tho*  the  animal  fpîrits  are  minute  enough  to  pafs  thro*  nerves, 
who/ê  channels  cannot  be  difcerned  ;  yet  they  fcrve  to  move,  in  various 
manners,  the  limbs  and  urwieldy  bodies  of  the  largeft  créatures.  We 
might  add,  that  in  moift  weather,  the  aqueous  particles,  fwimming  in 
the  air,  will  enter,  in  fuch  great  numbers,  into  the  pores  of  a  thîck  rope, 
as  to  make  it  contraft,  tho*  fufpended  with  a  great  weîght,  tied  at  the 
end,  tohindcr  it. 

But   as    to    the   détermination    of  the   motion  of  fluids,   I  obferve, 
that   tho*  the  wind,    blown  out    at   a   fmall   bent  tube    of  glafs,  call'd 
a  blow-pipe,  feems  not  to  hâve    any  great  celerity,    in   comparifon    of 
the  parts   of  flame  ;    and  is  it  felf  of  little  force  ;   yet  when  the  flame 
of  a  lamp  or  candie  is  direfted   by   it,  fo   as  to  beat  upon  a  body,  at 
a   convenient   dift:ance,  it  may  be  made  to    melt   filver,  or  even   cop- 
per  it  felf;   which   yet   may   be  kept  for  many  hours  unmelted,    in  a 
red-hot  crucible,    or  the   flame    of  the    lamp  or  candie,   unaflîfted   by 
the  blaft.     And  if  we  can  fo  contrive   it,  that  a    flame   does  not  only 
touch  the  furface,    but   intermingle  with   the  fmaller  parts  of  a  body, 
it  will  then  hâve  a   far  more  powerful   opération.      For  tho'   a  pound 
or  two  of  tartar  may  require   fome   hours    to   calcine   it  to   whitenefe, 
if  the  flame  hâve  immédiate   accefs,  only   to  the   outward   parts  ;    yet 
it   will  bc  calcinM  in  a  very  fmall  part  of  that  trme,  if,  mixingwith 
its  grofs  powder,   an  equal  weight  of  good   falt-petre,   the  mixture  bc 
fircd  and  kept  ftirrîng,  that  the  parts  of  the  kindied  nitre    mîay  have 
accefs,  at  once,  to  very  many  parts  of  the  tartar.     And  by  a  little  ar- 
tifice,  nitre  it  felf  may,  without  tartar,   be  fpeedily  reduced   to  a  caix, 
not  uniike  the  former.     The  load-ftonc  is  acknowledged  to  aft  by  the 
emmiflîon  of  infenfible  particles.     For  tho*  iron  and  fteel  be  folid  bo- 
dies, and  magnetic  effîuvia  corpufcles  fo  very  minute,  as  readily  to  gct 
in  at  the  pores  even  of  glafs  itfelf  ;  yet,  entering   the  fteel  in  fwarms, 
they  may  operate  fo    violently   on   it,   as  to  atti^6t  above  iifty  tinries 
the  weight  of   the  magnet.      For  to  thefe  I  rather  afcribe   magnetical 
attraftion  and    fufpeufion,    than   to  the   preiïiire  of  the  ambient  air  ; 
becaufe  I  have  found   on  trial,   that   fuch  a  preflure  is  not   abfolutely 
«eceflTary   to   magnetical  opérations.      And  farther,    as  to  the  *  power  of 
magnetical  cfliuvia  upon  iron,  I  took  filings  of  iron  freih  ioiade,   that 
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Physics.  the  virtuc  mîght  not  be  dimîniflied  by  rufl:,  and  havîng  laid  them 
^•"VNJin  a  little  heap  upon  paper  held  levcl,  I  applied  to  the  lower  fideof 
it,  juft  beneath  the  heap,  the  pôle  of  a  vigorous  load-ftone,  whofecmif. 
fions  difRifing  themfelves  thro*  the  métal,  manifeftly  alter*d  thcir  ap- 
pearance,  and  produced  many  ereâ:  aggregates  of  filings,  placed  one  a- 
bove  another,  like  little  needles  :  and  as  thefe  needles  ftocKi  crefled  up- 
on  the  flat  paper,  fo  they  would  run  to  andfro,  according  as  the  load- 
ftone,  which  was  held  underneath,  moved  one  way  or  the  other  j  and  as 
foon  as  that  was  taken  away,  ail  this  little  ftand  of  pikes  wouJd  faii 
agaîn  into   a  confufcd  heap. 

There  are  two  principal  ways  of  explainîng  the  change  of  water  in- 

to  ice,  either  of  which  afFords  a  notable  inftance  to  the  prefent  purpofe. 

For  the  particles  of  water,  and  much  more  the  corpufcles  of  cold,  arc 

confefTed  to  be   fingly  too  fmall  to  be  vifible  ;  and  their  motions  are 

not  faid  to  be  fwift,  but  rather  judged  flow  ;   yet  thefe,  by  their  number, 

produce  fo  forcible  a  motion  in  glaciation,  as  to  break  bottles  of  glafs, 

earth,  or  métal  :    and  the  expanfive  endeavour  of  freezing  water,  is  not 

only  able  to  do  this,  but  to  perform  fo  much  greater  things,  dut  my 

trials  hâve  made  me  fometimes  doubt,  whether  any  thing  in  nature,  ex- 

cept  kindled  gun-powder,  moves  bulk  for  bulk,   more  forcibly,  dio*  the 

motion  feems  to  be  very  flow. 

^i  propaga-     4»  ^^  ^^^  not  fufficiently  awareoftbe  propagahU  nature  of  local  motion,  thrc* 

bte  nature  of  différent  mediums  andfolid  bodies.     There  are  four  principal  occafions,  on 

mtion.         which,  I  hâve  obferved,  men  ufually  thînk  the  communication  of  motion 

much  more  difficult,  than  indeed  it  is. 

There  are  many,  who,  obferving  how  fome  bodies,  which  hit  againft 
fuch  others  as  are  hard,  ufually  rebound,  eaflly  perfwade  themfelves, 
that  motion  can  fcarce  be  tranfmitted  thro*  them:  but  tho*  in  many 
cafés,  the  progreflîve  motion  be  either  inconfiderablc  or  not  fcnfible, 
yet  the  impulfe  may  make  a  confîderable  impreflion,  and  be  commu- 
nicated  to  a  great  Ihare  of  the  particles  of  that  mattcr,  whercof  the 
folid  confifts  -,  as  vre  fee  in  ftriking  a  timber-tree  at  one  end,  the  mo- 
tion may  become  fenfible  at  the  other.  And  tho*  bell-mctaJ  ht  a 
very  hard  body,  yet  îts  folidity  hînders  ît  not  from  being  fenfibly 
affeâed  by  a  weak  motion,  as  may  be  made  appear,  by  gendy  paf- 
fing  a  pin  along  a  part  of  the  edge  of  a  bel!,  which  communiâtes 
to  the  whole  a  vibfûting  motion,  and  caufes  found,  as  will  be  audi- 
ble for  fome  time  :  fuch  a  flroke  alfo  upon  it  wîth  the  like  fmall  in- 
finiment, will  hâve  the  lame  cffe6t.  Now,  if  found  confifts  in  the 
undulating  motion  of  the  air,  and  fo,  in  our  café,  requires  a  vibra- 
tîng  motion  in  the  fonorous  body  to  impart  it,  we  muft  gnuit  a  won- 
derfiil  propagation  of  ît  in  folid  bodies  themfelves  ;  fince  the  point  of 
a  pin  gentlv  ftriking  a  part  of  a  very  folid  métal,  no  bigger  thanitfclf, 
cou'd  thereoy  produce  a  fenfible  motion,  and  that  fevcral  timcs  cir- 
culated  to  millions  of  parts  cqual  to  it  in  bulk,  and  much  ejocccdiflg 
it  in  hardncfi.    And  what  flicwa,  that  cvcn  foft  and  yicUing  bodiw, 

famtly 


Digitized  by 


Google 


7%e  Effe&s  oflangutd  Motion  confiderd.  479 

faintly  movcd,  hâve  a  power  of  putting  fuch  hard  oncs  înto  mo-PHYsics. 
tjon,  I  found  almoft  the  like  effe6te  upon  pafling  the  pulp  of  my  fin-  ^•'V^f 
gcr,  a  lîttle  way,  along  ihe  lower  part  ot  a  bcU.  As  to  the  propa- 
gation  of  motion  in  Iblid  bodies  by  heat,  it  grcatly  dépends  upon 
partîcular  textures  of  the  bodies.  For  hcating  a  pièce  of  glafs,  or  a 
firc-ftone,  I  could,  withoiit  any  inconvenience,  hold  my  naked  hand 
upon  parts  very  near  thofe  that  were  fired  :  but  if  one  end  of  a  rod 
of  ir<»  be  made  red-hot,  the  heat  of  that  end  will  be  fo  propa- 
gated  towards  the  other,  as  to  ofFend  the  hand  at  feveral  times  the 
diftance. 

'Tis  obfervable  in  many  buildings,  that  a  ftamp  of  the  foot,  or 
barc  treading  in  one  room,  will  hâve  a  fenfible  effeft  in  moft  of  the 
others  :  and  it  often  happens,  that  by  the  hafty  Ihutting  of  a  door^ 
the  whole  houfe  is  made  to  tremble  ;  whence  we  may  argue,  that, 
cven  amongft  folid  bodies,  motion  made  in  one  place  may  be  rea- 
dily  propagated  to  many  others.  And  if  the  ludden  impulfe,  and 
rompreffion  of  the  air  made  by  a  door,  fuppofed  to  be  haftily  Ihut, 
hath  any  confiderable  fliare  in  the  efFeft,  this  phenonemon  will  fcrve 
to  fliew  the  efficacy,  even  of  fuch  a  motion  of  a  fluid  body,  as  we  can- 
not  direftly  feel,  upon  feveral  large  ones  that  are  firmly  conneftcd* 
In  carth-quakes,  which  are  fuppofed  to  proceed  from  the  cxplofion 
of  fubterraneous  exhalations,  the  tremulous  motion  fometimes  extends 
very  far  beyond  the  places,  where  the  explofions  were  made.  And, 
tho*  Seneca  confines  the  extent  of  earth-quakes  to  two  hundred  miles,  yet 
later  obfervations  ifhew  them  to  reach  much  farther.  Jofepbus  Acofta 
affirms,  that  in  the  kingdom  of  Teru^  in  the  year  1586,  an  earth- 
qiiake  fpread  along  the  ihore  of  the  pacifie  fea,  i6o  leagues;  and  adds, 
that  fometimes  it  has  in  thofe  parts  run  on  from  fouth  to  north  300 
leagues.  And  in  the  year  1601,  eminent  writers  relate  a  much  larger 
earth-quake  to  hâve  happened,  reachîng  from  /fia  to  the  Freticb  coaft  ; 
and,  befides  fome  AJiatic  régions,  it  (hook  Hungary^  Germany^  Itaîy^ 
and  France^  that  is,  a  great  part  of  Europe.  And  if  it  be  true,  that  it 
lafled  not  much  above  a  quarter  of  an  hour,  *tis  the  more  likely,  that 
this  earth-quake  fhook  great  traâs  of  land  beyond  thofe  places  to  which 
the  fired  matter,  paflîng  from  one  cavity  to  another,  could  reach  in 
fo  ftiort  a  time  ;  for  in  trains  of  gun-powder,  riie  fire  does  not  run  on 
near  ^o  fwîftly  as  one  would  imagine.  I  my  fetf,  alfo,  hâve  feen  and  felt 
the  efl^edsofa  fmall,  harmlefs  earth-quake,  near  Oxford^  which  extended 
many  miles  in  length. 

B-.it  it  appears  to  how  great  an  extent  a  motion,  excited  in  a  very 
narrow  compafs,  may  be  propagated  thro*  différent  medîdhis,  by  the 
relation  of  Famianus  Strada^  who  giving  an  account  of  a  work,  con- 
trived  to  keep  the  city  of  Antwerp  from  being  relievM  in  a  fi-î2;e,  by 
the  river  S  beldt^  tells  us  the  effefts  of  a  floating  mine,  contrived  to 
deftroy  it,  in  thefe  words:  "  On  a  fudden,  the  fatal  Ihip  burft,  witi 
"  fuch  an  horrid  cralh,  as  if  the  very  (ky  had  rcnt  afunder,    heavcn 
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Physics.  "  and  earth  had  charged  one  another,   and  the  whole  machine  of  the 
Ky^^TKJ  "  globe   had  trembled.     For  the  ftorm   of  ftones,  chains   and  bullets, 
"  being  caft   out  with   thunder  and  lightning,    there  foUowed    fuch   a 
"  flaughter,    as  no  man  could  hâve  conceiv'd.      The  caftle   on  whic/i 
"  the   infernal    fhip   fell,    the  pile-work   of  the   bridge   of  St.  Marfs 
*'  fort,    that  part    of  the  naval   bridge  next  the   caftle,     foldiers,    ma- 
"  riners,  commanders,  cannons,  armour,  and  arms,    ail  fwept  away  by 
**  this   furious   whirl-wind,    toffed   into  the  air,   and  difperfed   as  wind 
"  fcatters  the  leaves   of  trees.     The  Scbeldt^  prodigioufly  gaping,    was 
**  firft   feen  to  difcover  its  bottom,  then  fwelling  over   its    banks,    ro/c 
**  above  the  ramparts  ;  and  huge  ftones,  thrown    out  to   above  a    mile's 
**  diftanCe,    were   there  found   ftruck  deep  into   the  ground:     the   mo- 
**  tion    of  the  panting   earth,    extending    its  force    above  nine   miles/' 
Which  if  he    means  the  miles  of  that   country,   or  Dutcb  leagues,  are 
36  EngliJIj  miles. 

But  even  the  motion  of  a  coach  or  a  cart,  wîll,  at  a  confiderable  dî- 
ftuncc,  make  the  buildings  confiJcrably  fhake  :  'tis,  thtrefore,  the  lefs 
furprizing,  that  in  a  calm  night,  the  march  of  a  troop  of  horfc  may 
be  felt  by  attc.uive  Icouts,  at  a  great  diftance,  by  the  fhakc  of  th^  ground  i 
tho*  pcrbaps  the  in'ipuKc  of  the  air,  conveyed  alonj^  rhe  refifting  furfacc 
of  the  earth,  may  principally  contribiite   to  the  cifcct. 

And    Jet    it    be     hère   obferved,     that   in    pcculiarly  difpofed    bodies, 
and   efpecially^    în  organical  ones,    a  very  lan.uid   motion    may  hâve  a 
far  greater  effeft,    than   it  could   produce  by  a  bare   propagation  of  it 
felf.     For  it   may    fo  détermine  the  motion   of  the  fpirits    in  the  body 
ît   Works  upon,   as   to  make   multitudes  of  them  aét,   as   if  they  con- 
fpired  to   perform  the   famé  motions  :     as  when    a  ticklifli  perfon,   by 
having   the  pulp  of  one*s   finger   pafled  gently   along  the   foie  of  his 
foot,  or  the   palm  of  his  hand,    has  various  mufcles,  and  other  parts  of 
his  body  and  face  put  into  preter-natural  or  unufual  motions.     And  moft 
men,   by   being   lightly  tickled   with  the  end  of  a  feather,  or  a  ftraw, 
witlun  their  noftrils,  hâve  their  heads  and  many  parts  of  their  bodies  put 
into  that   violent  commotion,    wherein    fneezîng    confifts.     And   I  re- 
member,   that  having  been,  by  a  diftemper,   for  fome  time  deprived  of 
the   ufe  of  my  hands  -,  it  more  than  once  happened  to  me,  that  fitting 
alone  in  a  coach,   if  the  wind  chanced  to  blow  a  fingle  hair  upon  my 
face,  the  tickling  it  produced  was   fo  uneafy,    as   to   make  me  apprc- 
hend  falling  into  convulfions,  or  a  fwoon,  before  I  could  gçt  it  removed 
by  my  fervant. 

There  are  others  who  cannot  believe,  that  local  motion,  efpecially 
if  it  be  la^iguid,  fhou'd  be  propagated  thro*  difFering  médiums,  each  of 
which,  except  that  wherein  the  motion  is  begun,  muft,  they  Ûiinky 
either  repel,  or  check  and  deaden  it.  To  thefe  I  recommend  the  cx- 
periment  of  a  watch  heard  to  ftrike,  when  inclofed  in  an  exhaufted 
receiver.  I  hâve  alfo  perceived  my  own  to  ftrike  in  my  pocket, 
finà  felt  the  motion  of  the  balance  at  the  famé  time.     But  that  mo- 
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tîon  may  bc  propagated  thro*  différent  médiums,  feems  the  more  probable»  Physics. 
by  the  ihakings,  often  felc  on  beds,  ftanding  in  rooms  clofe  fhut,  when 
kiid  claps  of  thunderare  produced  in  the  clouds. 

Agricola  tells  us,  *•  that  if  an  animal  bc  thrown  înto  a  cave  at  Vihurg  in 
"  Cardia^  acountiy  ofScandia^  'tis  faid,  an  intolérable  found  breaks  out 
•*  from  it,  wîth  a  guft  of  wind  ;  and  that  if  any  fmall  weight  bc  caft 
*'  into  a  cave  there  is  in  Dalmatîa,  tho%  according  to  P/iVçr,  it  be  donc 
*'  on  a  calm  day,  yet  a  ftorm,  likc  a  whirlwînd,  is  immediately  raifed 
"  thcreby." 

As  fomc  arc  unwîlling  to  allow  that  motion  can  bc  confîderably  propa- 
gated thro*  folid  bodies;  fo,  on  the  contrary,  there  are  others,  indif- 
pofed  to  thmk,  that  it  is  near  fo  propagable,  as  indeed  it  is,  thro* 
fluid  bodics  ;  becaufe  they  prelume,  that  the  parts  of  fluids  ea- 
lîly  gîving  way,  will  deaden  the  impulfe  received  by  fuch  of  them, 
as  are  firft  aôed  upon  by  the  împelling  body.  And,  there  is  yet  ano- 
thcr  fort  of  men,  who  cannot  believe,  that  it  (hould  be,  thro*  fuch 
a  médium,  propagated  to  any  confîderable  diflance.  But  if  luminous 
bodies  aâ  on  our  eyes,  not  by  a  fubftantial  dilTufion  of  eztremely 
minute  particles,  as  the  Atomifts  would  hâve  it,  but  by  a  propagated 
împulfê  of  fomc  fubtile  matter,  contiguous  to  the  Ihining  body,  as 
the  Cartefians  maintain  ;  it  will  be  manifeft,  that  a  body  ezceeding 
fmall  may  çive  a  briflc  motion  to  a  portion  of  fluid  matter,  many 
millions  of  times  bigger  than  it  felf  ;  fince  in  a  dark  night,  a  fingle 
fpark  of  lire  may  be  feen  in  différent  places,  whofe  diflance  from  it 
many  thoufand  times  exceeds  the  diameter  of  the  fpark  :  not  to  men- 
tion the  great  diftance,  at  which  the  flame  of  a  fmall  taper  may  not 
only  bc  feen,  but  appear  larger,  than  near  at  hand.  And  if  we  com- 
pare the  diameter  of  the  planet  Venus^  which  yet  fhines  but  with  re- 
flcfted  light,  with  her  diftance  from  the  earth,  we  may  eafîiy  con- 
clude,  that  the  fixed  ftars,  probably  fo  many  funs,  which  ihine  by 
thcir  own  native  light,  muft  impel  a  ftupendous  proportion  of  ethe- 
rial  matter,  to  be  able,  at  that  immenfe  diftance,  to  make  fuch  vivid 
impreffions,  as  they  do,  upon  our  eyes.  And  tho*  fluid  bodies  do  eafily 
yield  to  folids,  and  thereby  quickly  deaden  the  motion  of  them  \  yet 
the  motion  being  loft,  only  in  regard  of  the  folid  body,  is  not  loft, 
but  tranfmitted,  and  difl[\]fed  in  refpeft  of  the  fluid.  Thus  when  a  log 
of  wood,  or  any  fuch  body,  fpecifically  lighter  than  water,  is  let  fell 
into  the  middle  of  a  pond,  tho*  its  progrefs  downwards  be  checked, 
and  it  is  hrought  to  reft  quietly  on  the  furface  of  the  water;  yet 
its  motion  is  not  loft,  but  communicated  to  the  parts  of  the  water, 
againft  which  it  firft  ftrikes,  and  by  thofe  to  others,  till  at  length 
the  waves,  produced  on  the  furface,  fprçad  themfelves  to  the  brinks, 
and  would,  perhaps,  be  farther  expanded,  if  thefe  did  not  hindcr 
thcir  progrefs.  Whence  we  may  leam,  that,  tho*  the  nature  of  ftuid 
bodies  requîres,  that  their  parts  be  aftually  diftinâ,  and  feparately 
moved  ;  yet  the    particular  corpufclcs,    which    compofc  them»    being 
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Physïcs.    touched  by   lèverai  others  -,    the   new  mouon,    produccd  in  fomc  d 
them,  by  an  impelling  folid,  muft  needs  make  them  împcl  thc  cddù- 
guOus  corpufcles,  and  thefe,  fuch  as  lie  iiext  to  them  ;  and  fo  thc  im- 
pulfe  may    be  propagated   to  a  vaft  diftance  :   fincc,  in  a  fluid  body, 
the    corpufcles   yiefd  more   eafily    to  the  impelling  power-,  and  bcing 
hère  ajmoft  balanced  by  others  of  the'  famé   fluid,  a  vcry  finalJ  foret 
may  fuffice  to  impel  them.    Thus,    tho'  thc   brais  fcale  of  a  ha/ancc, 
lèverai  înches  in   diameter,  may   be    fuppofed  to  ôUtWeigh  fflanjr  mjn 
riads  of  fuch  particles  as  compofe  water,  wine^  C^c.  yet,  fodi  a  fcalc 
bcing  duly  counter«poifed  with  another,  I   hâve  eafily  put  k  ko  va- 
rious  motions,  only  with  the  invifible  effluvia  of  a  fmall  pièce  of  amW» 
And   if  we    confider  the    inftance  of    the  concentric  circles,  madc  by 
the   ftiUing  of  a  ftone   int©  ftagnant  water,  we  fhali  bc  the  moix  ea- 
fily  perfwaded,  that  even  in  an  heavy  fluid,  a  motion  may  rcachmucA 
ferther,    than    men   are  ufually  aware  ofy   beyond  the  parts  on  wkh 
it    was    firft    imprefled.     An    experienced    navigator,   who  much  fré- 
quents the  coafl:  of  Greenlandj  and  other  northern  régions,  to  filhfor 
whales,  aflured  me,    he  had  not    only   often  hëard  the   icc,  in  break- 
ing,    make    a    more  terrible  noife,  than  the  loudcft  claps  of  dninè; 
with  usi:s    but  that,  fometimes,  when  the  fea-water  had  undcrmincd  et 
foundation  of  itibuntainous    pièces   thereof,  he  hath  known  it  fuddcnljr 
fall  înto  the  fea  below,    with  fuch   violence,    as  to  make  a  ftorm,  « 
a  great  diftance   ofi^i  and   that,   once,    when  he  lay  two  Icagues  from 
the  place  where  a  ftupendous  mafs  of  ice  fell,  it  raifed  die  waves  fo 
high,    as    to  wafh  over  the   ftern  .of  his  .  fliip,    with  great  daagcr  to 
fome  of  the   men;  and  to  fink  fcveral  of  his  fliallops,  diat  wcreri- 
ding  ncar  -,  tho*  fcarce  any  veflels  in  tlie  wçrld  were  fo  fitted  for  rou^ 
feas  as  thofe.     The    air,  indeed,    is  a  much    thinner  fluid  than  watcf, 
yet,  becaufe   we  are  apt    to  think  it  indifpofcd  to  propagatc  roodoo 
-far  off,  I  mufl:  obferve,  that  we  are  not  to  judge  of  it,  by  die  effcâ  i* 
lias  on  6ur  ears,   when  the  found    is   made  in  difadvantageous  pto 
Fôr  one^  who  hearsa;  violin  play'd  on   in  an  hyng  room,  wilJ  àià 
the  found  feint  in  comparifon  of  what  it  would  appear,  îf  die  ùmc 
inftrument   \vere  touched  in    an  arched  roof   wlthout  hangififf  i  ^* 
and  y ielding    bodie§  being  apt  to  deaden   the  found,  which  the  ^i^ 
and  hardneis   of  the  vaulted  chamber  would  reflcét.    So,  when  a  njan 
fpeaks    in    the.  free  air,   we    ufually  take    no    notice    of  the  mouon 
of  «he  .  air^    beyond  thp    plïtce    we     are  in  ;    but  if  the  place  »p- 
/pens  to   hâve  an    écho,    tho*  at  many  times   that  diftance  froni  tw 
i'peaker,  we  may  then.  eafily  take  notice^   that  thc  mçtion  of  thc  i^ 
was  carried  on,    and  diat  wifh  vjgour,    much  farthcr  than  we  (n(m 
othcrwife.  HaVe  oblerved.  /  And   I  hâve    often  thoi^ht,  that,  cvco    y 
the  better  font-of  échoing  [places,  We  are  not  infonned,  to  how  gro* 
.a  fph^rc  fhc  motitin„  which  thç  %ïr  is  put   imo    by  Ibunds,  n»y  /*' 
:  tëfld,  where  îès  diffufion  and  force  arc  netther  hindcrcd  nor  wca«^ 
éd  by  bodies,  placed  too  near,  or  indifpofcd  to  promote  its  opcniti^ 
Frcmundusy  who  being   profeflbr    of  philofophy  at  Lovai»,  ia  ^  ^[^ 
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1^27,    might  eafily  know  the  truth  of  what  he  relates,   affirms,   thatPHYsics. 

at  the  famous  fiege   of  Oftend  in  Flanders^    thq  thunder  of  the  great  ^^^r""^ 

ordnance  was  heard   above  thirty  Dufcb  leagues,   or  one   hundred  and 

twcnty   Englifb   miles.     And  that   i&  yet   more   ftrange,  which  he  adds 

concerning  the  difFufion  of  the  found  of  a  drum,  which  was  perceived  at 

fea,  twelvc   icagues   ofF.     To  which  may  be  added,  concerning  echoeé, 

the  notable  relation  mVarenius^  of  an  obfervation  made  by  David  Fr^e^ 

lich'us,    who,  in  the  company  of    two  ftudents,    had    the  curiofity   to 

vifit  the  mountain  CarpaibuSj   efteemed   the  higheft  of  ail  in  Hungary^ 

and  faid  to  be  much  more  fteep,  and  diffiçult  of  accefs,  than  any  of  the 

Alps.    This  FrielicbiuSj  having  related,  with  what  difficuUy  he  and  his 

companions  afcended   above  that    région    of  the  air,    wherc  shey  met 

with  douds,  and  véhément  winds,  adds  ;   *'  At  this  height  I  fired  a  guh, 

'*  which  at  firft  gave  a  report  no  louder  than  if  I  had  broke  a  ftick  \  but 

"  fomc  timc  after,  we  heard  a  long  continued  murmur,  which  fiUM  alll 

"  the  lower  parts  oi  the  mountain,  valleys^  and  woods*     And  defcending 

"  along  the  mow,  which  had  long  lain  bctween  the  valleys,  we  again  ûn- 

"  ioaded  our  gun,  which  made  a  more  dreadful  noife*  than  that  of  the 

*'  largeft  cannon  ;  fo  that  I  fear^d  the  whole  mountain  was  going  to  tuih* 

"  bJc:  and  this  found  continued  for  half  a  quarter  of  an  hôur,  till  it  had 

"  enter'd  the  innermoft  caverns,  whence,  the  parts  of  the  air  crowding 

*'  each  other,  it  was  beat  back  ;  but  for  wànt  of -fuch  cavities  at  the  top^f 

**  the  hiil,  the  found  was  at  firft  infenfibly  reverberated,  till  coming  lowtr 

"  and  nearer  to  the  caves  and  valleys,  it  was  more  forcibly  dalh'd  agaiftft 

''  them/* 

5.  We  feldom  regard  wbai  tbe  modification  oftbe  invifible  motion  offiuids  may  Tbt  tffeas  if 
ferformj  on  tbe  difpofed  bodies  of  animais.  tht  inntifible 

There  is  a  peculiar  aptitude  required  in  thofe  animais,  or  fome  partîcu-Tj^*^^. 
lar  parts  of  them,  which  are  to  be  fenfibly  afFeôed  by  fucfh  motions  as  vi€^mal  bodiu. 
hère  mean  \  which  would,  otherwife,  be  toô  languîd  to  produce  any  great 
cffeft. 

It  feems  the  lefs  ftrange,  that  continuing  fdunds,  and  durable  îm- 
pulfes  of  the  air,  or  other  fluids,  fliould  hâve  a  mariifeft  opération  on 
folid  bodies,  confiderîng  the  multitude  of  ftrokes,  which  may,  in  a 
very  ihort  tinie,  be  given,  by  the  parts  of  the  fluid  to  the  cbnfiftènt 
body.  Çor  tho*  each  of  thefe,  apart,  would,  perhaps,  be  too  lahguid 
to  hâve  any  fenfible  efFeft  s  yet  fréquent  répétitions,  by  the  fqccdnvc 
parts  of  the  fluid,  hâve  a  very  great  power  :  as  may  be  argued  from 
the  fwing  given  to  pendulums  by  a  very  languid  force  ;  as  alfo  from 
the  tremuïous  motion,  imparted  to  the  metallihe  fpring  of  a  mufîcal 
inftrument,  by  the  correfpondent  one  given  to  the  air  by  another 
ftrine.  Scaliger  telli  usa  pleafant  ftory  of  a  Gafcân  knighft,  whôm  the 
found  of  a  bag-pipe  '  would-  prcfently  forcé  to  make  water:  and  I  know 
a  very  ingenious  gentleman,  upon  whom  the  running  of  a  tâp  has 
alnvjft  the  like  opération.  The  hoife  of  ah  ungreafed  cart-wheel,  the 
fcraping  of  a  knife,  and  fome  other  fuch  acute  founds,  fo  affcft  feve- 
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PHY3ICS.   rai  parts  of  the  head^  as  to  fet  the  teeth  on  edge.    But  thefe  efibâs 
Urn^^ii^,^  j^-e  much  lefs  confiderable,   than  that  producible  on  an  ingenious  do^ 
meflîc  of    mine,    whofe  gums  will  bleed    upon  the    noiïè  of  tearîng 
brown  paper.    Sir  Hmry  Blunt^  in  his  voyage   to  the  Levant^  tells  us^ 
that  he  faw  in  Grand  Cairo^  a  neft  of  four-legged  ferpents,   two  fcct 
long,  black,  and  ugly,  kept  by  a  FrencJman^  who,  when  hc  came  to 
handle  them,  would  run,    and  hide  themfelves    in    a   hole;  but  udob 
the  mufîc   of  his  cittern,    would   ail  crawl  out  agaih,    and  cUmb  up 
to  him,  till  he  gave  over  playing,  when  they  ran  away  again.     And 
a  perfon  of  great  judgment  and  integrity  told  me,  that  he,  with  ma- 
ny  European  merchants,  had  feen,  in  the  Eaft-Indies^  the  owner  of  fome 
large  tamc  ferpents,  taken  by  the  common  people  therc  for  a  Map- 
dan^  who  by  mufic  could  make  them  dance  in  ftrange,    frightfiil  and 
vcry  ereél  poftures -,  or  fcem   to  fleep,  and,  as  it  were,  meltawaywfcfa 
pleafure,    by  particular  parts  of  a  tune.     And    according  to   Kircber^ 
there  is  a  great  filh,  in   the  StreigbtSy  between  Sicily  and  Italy^    much 
affçûed  with  a  peculiar   kind  of  tune,  whereby  mariners  allure  it  to 
foUow  their  veflels.     I  will  not  affirm,    there  is  any  ccrtainty  in  the 
famous  tradition,  of  the    lion's    being  terrified  at  the  crowing  of  a 
cock  î    for  a    late  Frencb  traveller  affirms,  that  rowing  along  the  brink 
of  ^Eupbrates^  they  were,  for  many  hours  in  the  nkht,  terrified  byh- 
ons  dût  attended  them,    and  were  not  at   ail    afraid  of  the  fréquent 
.  crowing    of    the  cocks,  which    chanced  tp  be  in  the  palTage-boat.    I 
micht  add,  that  many  fleeping  perfons  will  be  more  eafily  awaked,  being 
called  upon  by  their  own  names,  than  by  others, .  tho*  uttered  widi  a 
louder  voice.     1  ihall  not  infift  on  that  example  of   the  opération  of  a 
found,  aflforded  by   the  ftarting  of  men,  or  larger  animais,  upoo  a  fur- 
prizing  noife-,    whereby  the   whole  bulk    of   the    animal  is  fuddcnly 
raifed    from    the  ground,  which,  perhaps,    could  not  be  done  by  ùt 
bare  counter-poife  of  fome   hundreds  of  pounds  ;    becaufe   thîs  fccms 
to  dépend  rather  upon   the  loudnefs    or    acutenefs   of  Âe  found,  than 
any  determinate  modification  of  it.     But  the  moft  eminent  va&zncc  of 
the  efficacy  of  peculiarly   modified   founds  upon  difpofed   bodies,  is  af- 
forded  us  by   what  happens    to    thofe    who    are   bit    by  a  faroHiula. 
For,  tho'  fuch  perfons  will   calmly  hear  feveral  other  tunes,  yet  when 
a  peculiar  one  comes  to  be  plaid,   it  will  fet  them  a  dancing  with  a 
furprizing  vigour  -,  and  this  dancing  will   fometimes  continue  for  many 
hours,  if  the  mufic  ceafes  not.     I  know  there  are   fome,  who  qwfti- 
on  the  truth  of  the  things  related  of  thefe  Tarantati  %  and  I  grant,  dut 
fome  fixions  may  hâve  pafled  under  the  countenance  of  fo  ftrange  a 
truth.     But,  befides  the  affirmations   of  learned  men,  I  hâve    reccivcd 
atteftations  hereof    from  an   acquaintance,    who,    at    Tarantum  it  felf, 
whence  the  infeâ:  takes  its   name,    faw  many  bitten  perfons  in  their 
dances  i   and  amongft  the  reft,  a  phyfician,    on   whom  the  tune,  that 
ntted  his  diftemper,    had   the  famé  opération,    as  on  the   other  pati- 
ents.   And  Epipbanius  Ferdinandus,  who  praétifcd  phyfic  in  Afutia,  and 
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obfervation,  feveral  narratives  of  tlie  cffefts  of  mufic  upon  the  Tarantati^ 
but  invites  any,  who  may  doubt  of  the  truth  of  fuch  narratives,  to  repaîr 
to  him,  at  a  fit  fcafon  j  undcrtaking  to  convince  them  by  ocular  de- 
monftration.     I  hâve,    alfo,    mv  felf  fecn  an  îngenious  perfon,  who  in 
Calézbria  or  Apulia^  was  himfelf  bitten  by  one  of  thefe  venomous  înfeéls  ^ 
tho*  the  hurt  was  fl^t.     Yet  this,  together  with  what  he  had  fecn  in 
others  more  unhappily  bitten,  confirm'd  what   fober  writers  aflkm  of 
the  fymptoms  and  cure  of  that  poîfon.     A  very  honeft,  and  fober  mufi- 
cian,    hath,  feveral  rimes,   affirmed  to  n^,  that  he  could,  at  pleafure, 
by  playing  a  certain  tune,  wiiich  wou'd  not  aficâ  others,  make  a  cer- 
tain perfon  weep,  againft  her  will.     I  might  add,  that  when  I  haye 
been  caking  phyfic,  or  am  any  thing  feverifh,  the  repedtion  of  two  verfts 
of  Lmcoh  (êldom  fails,  as  I  hâve  tried,  of  producing  in  me  a  chilnefs,  al- 
moft  llke  that,  but  fainter,  which  begins  the  fit  of  an  ague  :  tho^  I  look 
not  on  this  as  a  flrong  proof  of  the  phyfical  efiicacy  of  founds;  becaufe 
thofe  two  verfes  having  been  emphatically  read,  when,  feveral  years  ago» 
I  lay  lick  of  a  (low  fever,  and  could  not  reft,  they  made  fo  ftrong  an 
impreflion  on  me,  that  whenever  I  am  under  a  difcompofure,  like  what 
then  troubled  me,  thofe  verfes  revive,  as  it  were,    that  indifpofition  in 
me. 

*Tis  the  lefs  ftrange,  that  the  vibrating  motion  of  the  air,  which 
produces  founds,  fhould  produce  fuch  effeâs  upon  difpofed  organical 
bodies  ;  fince  light  it  felf  may  hâve  a  notable  opération,  after  the  famé 
manner.  For  me  fun-beams,  by  beating  upon  the  eyes  or  faces  of  fome, 
who  corne  fuddenly  out  of  a  fhady  place,  prefently  make  them  fneeze  ; 
which  is  not  done  without  a  véhément  motion  of  feveral  parts  of  the 
body.  And  tho'  colour  be  but  a  modification  of  light  ;  yet  it  was  an- 
ciently  a  praâice,  to  prefent  red  objeéb  to  éléphants,  to  make  them  more 
fierce.  It  is  a  femiliar  obfcrvation>  that  red  clothes  irrîtate  turky- 
cocks  :  and  ValefiuSy  a  leariied  phyfician,  tells  us  of  a  perfon,  who,  if  he 
looked  upon  red  objeéts,  would  not  onlj  hâve  his  eyes  ofibnded,  but 
was  alfo  thereby  fubjeâ  to  an  effufion  ot  humours  in  the  neighbouring 
parts. 

6.  We  feldom  fufpeSi^    tvbai   efficacy  tbe   itroifible  motions  of  fluiis  maj  Th  ^kmj  of 
bave    on    inorganical    bodies^   upon  account  of  fome  determinate  agreement^'^'!^^^/ 
or  relation  hetwixt  a  peculiar  texture  of  tbe  one^  and  tbe  peculiar  ^odification^^ ^^ 
of  tbe  otber*s  motion.     To  manifeft  this  by  particular  experiments,  I  flialî/^^r^^Vtf/ 
begin  with  that  common  one,  made  with  two  unifon-ftrings  of  a  mu-^'>'* 
fîcal  infiniment  \  wherein  a  motion  of  the  one,  will  fuffice  to  produce 
a  vifible  motion  in   the  oiher.    But  that  the  fhake  of  the   untouched 
ftring  may  not  be  fufpefted  to  be  communicated  to  it,    by  the  pro- 
pag^ted  motion  of  the    infiniment  ;     I   ihall  add,   that  a  wire  may, 
without  another  ftring,  be  brought  to  tremble,  by  a  determinate  £bund, 
made  at  a  diftance,    which  produced  but  fuch  an  impulfe  of  air,    as 
could  neither  bc  fcen>  or  felt  by  a  by-ftander  \   nor  yrould  communi- 
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Physics.   cate  any  fenfible  motion  to  neighbouring  ftrings.     It  ts  truc,    th  at,  în 

■ ^  this  café,    the  ftring,    in  which  the  trcmbling  was   producçd,  being  a 

fingle,   long,    flender,   and   fpringy  body,   faftcned    at  both  ends  to  a 
ftable  one  ;    it  may  feem  unreafonable  to  exppâ,  that  any  thiog  likc 
fuch  an  cfFeâ:  fhould  be   produced  by  the  famé  caufc,  in   bodies  which 
do  not  appear  fo  qualified.     But  as  a  certain  degree  of  tenfion,  is  the 
principal   qualification    in    order  to  this    phenomenon,    without   which, 
ail  the  others    would  be   unavailable  -,    perb-aps    in    bodies,  of  a    very 
différent  appearance  from  ftrings,  the  various   textures,  connezîonsy  and 
complica,tions,  that    nature,  or  art,  or  bodi,  may  make  of  the  ports, 
ivill   bring   them    to  a  ftate  équivalent   to  riic    tenfion   of  tbe  Ifrings 
of  mufidal   inftruments;  whereby  feveral  of  the  mentioncd   parts  wiU 
be  ftretched   in    the  manner    requifite,   to  receive   a    vibrating  motion 
from  fome  peculiar  founds  :  and,  poflîbly,  thefe  trcmbling  parts  may  be 
numerous    enough    to  aifeâ  their  neighbours,   and   make  în  the  body 
they  belong  to,  a  fenfible  tremulous  motion.     I   found  upon  trial,  that 
îf  a  large,  hemifpherical  glafs  were  conveniently   placed  ;  a  dctcrminate 
found,  made  at  a  convcnient  diftance  from  the  concave  iur&oe   of  the 
glafs,   would    make     it    fenfibly  ring,    as    a    bell,  foon    after    ît   has 
been  ftruck.     But  this   noife  was   die   effeét  of   a  determinate  found; 
for  tho*  the  voice    were   raifed    to  a  higher    tone,    or    if  the    Ibund 
were  made  louder,  the  famé  effeft  would  not  enfue.     And  I  hâve  bccn 
aiflfared,    that  one   Petterus^    a    vintner  at  Amfterâam^    could   take  the 
tone  of  a  nimmer-glafs,    and  raîfing  his    voice  into    that  tone,   firft 
make    it    tremble,    and    then    burft.     .1     obferved    alfo,    that    kigc 
cmpty  drinking-glafles  of  fine  white  métal,  had,  each  of  them,  ics  de- 
terminate tenfîon.     For  caufing  the  ftrings  of  a  mufical   inftrumentto 
be  varioufly  fcrewed  up,   let  down,  and  brifkly  ftruck,  we  found,  that 
the  motion    of  one   ftring,    when  ftretched  to  a  certain  tone,    would 
make  one    of  the  glafles   ring^    and   not  the  other  ;   nor   would  the 
found  of  the  famé   ftring,  tuned   to  another  note,    fenfibly  afieû  the 
firft  glafs,     tho*  perhaps    it   might   kive   its  opération    upon    anodier. 
We  muft   not  omit,   that -after  we  had  found  the.  tone  proper  to  ont 
of  the  glafles,  having   broken  ofF  part  of  the  foot,  the  famé  found  of 
the  ftring  would  no   longer  be  anlwered  by  the  vtflel;    but  we  were 
oblig'd   to  alter  the  tenfion  of  the  ftring,  to   produce  the  former  ef- 
feft.    A  famous  orgânift  has  aflured   me,  ^  that  at  partîcular  ftops  of 
the  organs,  fome   feats   in   the  church   would  tremble  j   tho*  by  his  re- 
lation, I  fufpeéled  this  to  be   effefted  ^hiefly  by  the  ^atnels  of  the 
found:    but  I  hâve   feveral   times  fince   iffbferved  certain  founds  of  an 
excellent  organ    to  make,   not  onfy  my  feat  in  •  the  cbuFch   to  trem- 
ble under  me,    but  to  produce  an-  odd    motion  in  the  upper  i^  of 
my  hat,  which   I  could  plaijily  *  feel    with  my- hands.    *And,-what  in- 
clines  me    to  bélieve- that    this  effeft- dépends    upon  <  the    determinate 
tone,  rather  than  upon  the    loudncfs  of  the  fouad, -is,  that  I-have  t)f- 
ten  fclt  fuch  a  kind  of  motion  4n  .  the  uppen  part-  of --my  hat,  -upon 
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pronouncing  fome  words  in  ordinary  difcourfe.  Nor  is  ît  only  in  fuch  Physics. 
fmall»  and  yielding  bodies,  as  hats,  and  ftrings,  that  founds,  not  boi-  i-  -y»^!^ 
fterous,  may  produce  fenfible  efFeâs  \  for  if  they  be  adapted  to  the 
texture  cf  the  body,  to  be  work'd  upon,  thcy  may  excite  motions 
in  it,  tho*  ît  be  either  folid,  or  very  bulky.  An  ancient  mufician 
aff\rmed  to  me,  thotplsying  on  a  bafs-vîol,  in  the  chamber  of  one  oi 
his  /cholars,  when  be  came  to  ftrike  a  certain  note  upon  a  particu** 
kr  ftring,  he  heard  an  odd  kind  of  jarring  noife,  whidi  he  thought^ 
at  firft,  had  been  either  caiùal,  or  proceec^  from  (bme  Ëtult  in  the 
ftring;  but  having  afterwards  fréquent  occafion  to  play  in  the  famé 
room^  he  plainly  fbund,  that  the  noife  was  made  by  the  tremulous 
roodon  rf  the  cafement  of  a  window,  which  would  be  made  to  trem- 
ble hj  a  deeerminate  found  of  a  particular  ftring,  and  not  by  other 
notes,  either  higher  or  lower.  To  this  inftance,  I  fhall  add  a  fécond^ 
that,  I  confefs,  I  wàs  tiot  forward  to  believe,  till  trial  had  convinced 
me  of  its  truth  ;  to  which  end,  I  took  the  mufician,  who  told  me  the 
ftory,  wîth  me  to  the  place  he  mention^d  ;  which  was  an  arch,  and 
would  not  anfwer  to  ail  notes  indifferently,  when  we  ftood  in  a  cer- 
tain part,  but  to  a  determinate  n(Ae,  which  he  told  me  was  ce  f^ 
utj  a  Jittle  fktted;  to  which  it  anfwered  very  well,  and  not  fenfibly 
to  others  :  and  evcn  when  I  made  him  raife  his  voice  to  an  eighth, 
as  confonant  as  thofe  twô  founds  ufually  are  in  ail  other  cafés,  the 
vaultcd  arch  did  not  appear  to  us  affeôed  with  ir.  He  inforn>ed  n^ 
too,  that  he  had  tryed  in  moft  arches  about  the  city,  and  could 
find  no  fuch  peculiarity  in  them,  as  being  refonant  to  ail  notes  and 
founds  indifFerently,  that  were  ftrong  enough  -,  and  farther,  that,  as  this 
arch,  for  a  hundrea  years,  has  been  obferved  to  hâve  this  property,  fo  an 
ancient  and  experienced  buildi^r  informed  him,  that  any  vault,  which  was 
cxquifitely  built,  would  peculiarly  anfwer  to  fome  determinate  note  or 
other. 

7.  ff^e  'look  upon  feveral  hoâteSy  as  bûvlng  ibMr  farts  in  a  fiate  of  ûbfo^^^rkushodtef 
lut^rejl,  ^ben  indeed  tbey  are  in  a  force d fiate ^  as  of  Senfion^  ^^^*^^^Tut^infflatt 
&c.  This  obfervation  will,  probably,  feem  paradoxical.  For  when  an  in-  rften/Unfiiç^ 
tire  body  of  a  folid  confiftence,  and  uniform  matter^  appeans  to  be 
movelèfs,  we  take  it  for  grantcd,  that  it^  parts  alfo  are  perfisftly  at 
rcft  :  yet  fome  ôbvious  phenomena  wiM  teach  us,  that  its  component 
corpuïHes  majr  hâve  various  motions,  and  endeavours  among  them- 
fclves.  Thus  when  ar  bar  of  iron,  having  been  well  hammered,  i&new- 
ly  taken  ofF  from  the  anvil  -,  tho*  the  eye  can  difcern  no  motion  in 
ît,  yet  the  touch  will  readily  perccive  it  to  be  very  hot:  and  the 
brifk  agitation  of  its  fenfible  parts  wîH  become  vifibfe,  by  pouring  a 
liquor  xrpôn  it.  When  the  hth  of  a  crofs-bow  ftands  bent,  tho'  nei- 
thcr  the  eye,  nor  touch,  perceive  any  motion,  in  the  fprhigy  parts, 
yet  if  the  -ftring  be  eut,  the  fudden  motion,  tending  to  reftore  it  to 
the  figure  ît  had  before,  difcovers  an  elafticity,  whence  we  coivJude 
it  was  in  a  ftate  of  compreffion,    Andtho*  the  ftjring  of  ^^  bent  bow, 
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pHYsirs.   likewîfe^  appcars  to  ^  în  a  ftate  of  reft  ;    yct  îf  you  eut  it  afunder^ 
^the  extrêmes    will    fiy  from  one    another  forcibly  cnough  to  manifèA, 
that  they  were    befbre  in  a  ftate  of  teafion.    But  becaufe    the    bow 
and   ftring  were  brought  into  a  violent  ftate  by  human  force»  I  Ihali 
add,    that    there  are    feveral  bodies,   on  which  no  fuch  force  appears 
to  hâve  aâed,  tho*  they,  alfo,  are  in  a  ftate  of  violent  compreffion  or 
extenlion,  and  under  a  ftrong  endcavour  of  the  parts»  which  fecm  at 
reft,  to  ftirink  or  fly  out.     I  hâve  obferved,  that  a  glafs,  which  feen)- 
ed  to  hâve  been  weli  nealcd,  would,  fomerimes,  crack  of  ics  own  ac- 
cord ;    and    the  glafs-men   relate,    that  if  they   take  their  glaflès   too 
haftily  from  the  fire,  they  will  be  verv  apt  to  do  fo,     I  alfo  caufed 
a  flat  lump  of  a  particular  metalline  glafs,   to  be  made  three  or  four 
times  as  thick  as  an  ordinary  drinking-glafs  ;    which  was  io  difpofed 
to  fhrink  upon  a  fmall  degree  of  réfrigération,  that  before  it  was  icn- 
fibly  cold,    it  would  crack,    with  fuch  a  noife  and  violence,  that  parts 
of  it,  of  a  confiderable  bulk,  flew  to  a  great  diftance  from  one  anodier. 
Having,    to  preferve  a  particular  Ikjuor  of  moment,    inclofed   it  io  a 
ftrong   yial,    with  an  exquîfite  glafs  ftopple,    and    fet  the   vcffel  upon 
the  edge  of  a  window,  in  a  high  and  ^cure  place,  that  it  might  noc 
be  moved;  it  contiikied  there  for  above  a  year,     The    liquor  was  of 
fuch  a  nature,  that  if  any  one  had»  tho'  but  for  a  moment,    taken  out 
the  ftopple,  I  cou*d  eafîly  hâve  difcoverM  it,    At  length,    as  I  was  one 
day  ftudying  quietly    in  my  clofet,  at  a  confiderable  diftance  from  che 

Î>lace  where  the  vial  ftood,  I  heard  a  loud  and  brifk  noife,  almoft 
ike  the  report  of  a  piftol  ;  and  perceiv'd  fomething  come  rolling  to 
my  feet,  which  I  found  to  be  the  thicker  and  larger  part  of  the  ftop- 
ple of  my  vial,  that  of  it  felf  had  flown  oflf  ;  leaving  the  other  paît 
fo  ftrongly  and  clofely  adjufted  to  the  neck,  that  I  cou'd  by  no 
tneans  force  it  out.  There  was  not  the  leaft  fliake  made  in  the  rooio 
to  occafion  this;  nor  any  bodv  prefent  but  my  felf.  If  you  takc  a 
pièce  of  red-hot  copper,  and  hold  it  over  a  flieet  of  white-paper, 
you  will  perceive  nuraerous  flakes  to  fly  oflF,  with  a  little  noife,  fomc- 
times  as  fàr  as  the  edges  of  the  paper  ;  which  flakes  feem,  from 
their  brittlenefs  and  colour,  to  be  parts  of  the  métal  viu^ified  by  the 
fire,  and  afterwards  by  a  too  hafty  réfrigération  ftirinking  io  violent- 
ly,  as  to  crack  and  leap  from  one  another,  like  the  contiguoos  parts 
of  the  ftring  of  a  viol,  which  breaks  by  the  moifture  of  the  sûr.  An 
expert  artificer  in  metalline  concaves  told  me,  he  ufually  obfcnrcd 
them  to  flirink  upon  réfrigération.  And  the  like  I  hâve  obferved  in 
iron  of  a  great  thicknefs,  and  purpofely  fitted  to  a  hoUow  body  of 
métal,  which  it  would  not  enter  when  it  was  heated,  tho*  it  would, 
when  it  was  cold.  But  that  metals  may  ftirink,  and  do  fo  with  a 
very  confiderable  force,  appears  from  hence,  that  the  famé  artificer, 
after  he  had  made  fome  large  concaves  of  an  unfit  mixture  of  me- 
tals, and  removed  them  carefuUy  from  the  fire,  left  they  ftiould  cool 
too   feft,   obferved,   that    when    they    came  to  be  fiuthcr  refrigerated, 
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thcy   would  crack  wîth    a    great  noîfe.     Another    tradefman,  whom    IPhysics. 

often     cmploy,  complained  to  me,    that  having    caft  a  kînd  of  bell- 

metal    upon    a  very  ftrong  folid  infiniment  of  iron,  of  a  furface  con- 

fiderably  large,  tho*  the   métal  was  fufFered  to  cool  in  a  warm   room, 

from    about  eight  oVlock  en    Saturday  night,    till  tcn  or  twelve  on 

Monday   morning,  and  was   then   confiderably   hot    to  the  touch;  yet, 

fhrinking  lïom  the  iron,    which   would  not  fhrink  wîth   it,    it  crack'd 

in  feveral   places,    with   a  noife,  equal  to  the   report  of  a  piftol;  tho* 

the  métal  was  an   înch  and  a  half,    or   two    inches   thick.     And  the 

famé   perfon   fhewed   me   a  large  cylinder  of  iron,  about  which  a  coat 

of  bcll-metal  had  been  caft  fome   days   before,  on  which   there  was  a 

crack  ncar   one    end,  made  by  the  coldnefs    of   the   iron,    though  the 

thicknefs     of    the    bell-metal    exceeded    an     inch.      Nor    is  it    only 

in   fuch  mixtures  as  bell-metal,  which  may   be  véry  brittle,   but  even 

in    a    métal  malléable,  when    cold,     that    the    like    phenomenon   will 

fometimes  happen  ;  as  I  learn*d  from  another  artificer,  who  affirmed  to 

me,  that  having  caft  a  ring    of  brafs,   about  a  cylinder  of  iron,    he 

found,   that  when  the  métal  began   to  cool,  the  parts  fhrunk  from  one 

another,  fo  as  to  lea\re  a  crack,  which  he  was  obliged  to  fill  with  fol- 

der,  quite  crofs  the  breadth  of  the  ring  ;  tho*   this  was  above  an  inch 

thick. 

Now,  thefe  experiments  feem  to  teach,  that  a  body  may  be  brought 
into  a  ftate  of  tenfion,  as  well  by  expanfion  with  fire,  as  by  the  afti- 
on  of  an  externai  agent  j  and  this  ftate  of  contraôion,  and  compref- 
fion,  will  be  illuftiated  by  a  well-ftrurig  bow.  For,  as  that  is  brought 
to  a  ftate  of  compreflîon  by  the  force  of  the  archer  ;  fo  by  the  elafti- 
cal  force  of  the  bow,  the  ftring  is  brought  into  a  violent  ftate  of 
tendon,  as  is  évident  by  cuttîng  it  5  for  theit  both  the  bow  will  fly 
fuddenly  outwards,  and  the  parts  of  the  ftring  fwiftly  ftirink  from  one 
another.  And  according  to  this  doétrîne,  the  efFeâ:  of  other  bodies 
upon  fuch  as  are  thus  brought  into,  what  men  call,  a  preter-natural 
ftate,  is  not  to  be  judged  barely  according  to  vulgar  conceptions, 
but  with  refpeft  to  this  latent  difpofition  of  the  patient  :  for  inftance, 
tho*  a  flack  ftring  of  a  violin,  will  not  be  hardened  by  the  vapours 
of  the  air  in  moift  weather  ;  yet  a  neighbouring  ftring  of  the  famé 
inftrument,  tho*  perhaps  much  ftronger,  being  fcrewed  up,  will  be  fo  af- 
fcAcd  with  thofe  vapours,  as  to  break  with  noife  and  violence.  And 
fo  when  one  part  of  a  pièce  of  glafs  is  made  as  hot  as  poflible,  with- 
out  appearing  difcoloured  to  the  eye,  tho*  a  drop  or  two  of  cold 
water  hâve  no  effeâ:  upon  the  other  part  ôf  the  famé  glafs,  yet  if  they 
touch  the  heated  part,  whofc  ufual  extenfton  is  altered  by  the  fire, 
which  vehemently  agitâtes  the  component  particles,  the  glafs  will  crack. 
Having  met  with  feveral  pièces  ôf  glafs,  which  I  had  reafoh  to  think 
wcrc  of  a  texture  or  temper,  very  différent  from  the  ordinary  fort;  I 
Iry'd  whethw.  fomc  of  tliem  .  wcre  not  more  ^  biittle  '  and  elaftic,^  thm 
ÛKiT  thicknefs   gave  room  to  imagine:  but  in  feveral  the  experiment 
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Physics.   wouM    not  fuccced,  cfpccially  if  dicir  figure  werc  inconvénient  \     y« 
^  with  others  I  had  very  good  fuccefs  ;    particularijr  wich  fome  Ihaped 
almoft  likc  tlie  fharpcr  end  of  the  neck  of  a  rcceivcr.     For  tho^mc/c 
pièces  of  glals  arc  much    tbicker  dian  fuch    necks»    or  fix  rimes   as 
thick  as  the  ufual  drinking-glaffes,    yet  I  feveral  times^  by  àUlquely 
fcratching,    or  rather  ftroaking  them  on  the  infidc  with  the  head   or 
point  of  a  pin,   made  them  forcibly  burft  to  pièce»  in  my  hand.     In 
which  furpnzipg  eflfedls  of  fa  languid  a  motion,    the    matter  of  the 
gkfs  feem'd  td   contribute,   tho*  much  lefs  than  the  textirc  ît  obtainM 
by  the  peculiar  way  of  ordcring  it  in  the  fire  and  the  aîn    And  ifit 
is  poffible   to  afiign  other  caufes  of  thefe  phenomena,  than  fuch  as  we 
hâve   mention'd,  it  will  not  much  concem   us  ;  for  whatever  the  lacent 
caufe  of  the  breaking    of   the  bodies  may    be,    the    manifeft   circum- 
ftances  of  them  fuffice  to  fhew,    that  bodies^  which,    as  to  fcnfc,   arc 
in  a  natural  ftate  of  reft,  may  be  in  a  violent  one,  as  to  tenfion,  and 
hâve,  either  upon  the  account  of  the  texture  of  the  parts  among  them- 
felvcs,  or  upon  that  of  fome  fubtile  matter,    or  other  phyfical  agent, 
a  ftrong  endeavour  to  fly  ofF,  or  recède   from  onc  another.     I  might 
hère  alfo  ailedge,  the  relation  of   an  honefl:  experienccd  artîft,  whom 
I  often  chofe  to  deal   with  for  precious   ftones.    For,  once  coniidering 
a  large  lump  of  matter  with  him,  which  contained  feveral  ftones,  tfaat 
he  took  for  .coarfe  asats»  and   which  were  joioed  tog^ther   by  a  ce* 
rnent,  that  in  moil  places  was  harder  than  ordinary  ftones,  and   bore 
a  better  poliih  than  marble,  I  obferved   to  him,  that  there  remained 
feveral  large  cavities  in  this  cément,   which  feemed  to  hâve  contained 
fuch  ftones  as  now  made  part  of  the  lump  *,    upon  which  he  informed 
me,  that  feveral  of  the  ftones  grew  whilft  they  were  lodged  in  thrfe 
cavities  :  and  when  I  told  him,  that  tho'  I   had  been  long  of  an  opi- 
nion, that  ftones   may  increafe  after  their  firft  formation  ;  yet  I  did  not 
fee   how  any  fuch  thing  appeared  by  thofe  we  were  now  exanuning; 
he  affured  me,    that  thefe  ftones,  after  they  were   firft  ftirmed,  rea/iy 
tended  to  expand  themfelves  by  virtue   of  fome  principle  of  growtft, 
which  he  could  not  intelligibly  defcribe  ;  but  that  they,  being  loigpà 
in  a  cernent,  extremely  hard,  and,  therefore,  not  capable  of  being  forced 
to  give  way,   their  expanfive  endeavour  was  rendered  ineflFeâbual,  but 
notdeftroyed;  fo  that  when,  afterwards,   they  came  to  be  taken  out  of 
the  cément,  wherein  they  were  bedded,   having  their  fides  now  no  lon^ 
wiçdg^d  in,  they  auickly  expanded  themfelves,  as  if  it  were  by  an  in- 
ternai, and  violently  comprefl^  fpring  ;  and  would  prefently  burft  afun* 
der,  fome  into  two,   and  others  intomore  pièces-,  whereoîhe  gave  me 
fome,  declaring,  he  had  taken  up  thefe  Atones  himfelf,  naming  tiie  place, 
which  was  not  very  bt  oSi  that  ail  he  had  told  me,  was  from  his 
own  repeated  obfervation;  and  that  I  needed  not  fuipeft  the  ftrokes, 
employed  u)  force  the  ftones  out  of  dieir  beds»    made  them  break  r 
for.  befidesi^  that  wukj   «f  tàem»    iriàcb»    it  bza»x  i*œ   noc  com-^ 
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pre&M  cnough,  remainM  cntîre  ;  fcveral  of  thofe,    which  broke,  werePHYsics, 
taken  out,  without  ofFcring  them  any  fuch  violence,  whereto  thcir  burft-  ^"^"^/^-^ 
iiîg  could,  with  any  probability,  be  afcribcd.     Paint  ftrokes  and  attri- 
dons  may  produce  more  lafting  and  operative  motions,  among  the  infertfi- 
ble  parts  of  compaft  and  folid  bodies,  than  would  be  readily  imagin'd  ; 
for  having  often  caufed  thin  glafs  veffeb,  and  efpecially  urinais,    to  be 
cleaned  with  fand  and  watcr,  tho*  they  would  not  appear  from  hence   to 
hâve  receivM  the  Icaft  injury,  but  continue  cntire  perhaps  for  feveral  hours  ; 
yet  they  wou'd  afterwards  break,  of  themfclves,  with  noife.     But  as  o- 
thers,  thus  cleanfed,  hâve  ftill  remain*d  without  flaw  for  a  long  feafon  ; 
tVvis  cracking  feems  principally  to  dépend   upon  the  peculiar  texture  of 
the  glafs  in  particular  veflels,  arifmg  from  an  undue  mixture  of  the  in- 
grédients, or  a  too  hafty  or  unequal   réfrigération    of  the  parts  of  the 

métal. 

8.  One  principal  reafon  wby/ucb  mettons  as  we  fpeak  of^  are  everlooked^Méntf  tffeas 
iSf  tbat  we  fcarce  ever  take  notice  but  of  tbofe  motions  of  folid  bodies^  wbere^^^^fffi^^l^ 
in  one  wboU  body  drives  away  anotber^  or  at  leaft  vifibly  bits  againji  it  5  wbiljl  ^'^'^  ^  *'** 
many  effeSs  proceed  from  tbe  inteftine  motions^  producea  by  tbe  externaî  agenU 
in^  and  among  tbe  parts  of  tbe  famé  body.  This  obfervation  is  lîkely  t6 
be  more  readily  underftood,  than  granted  -,  and  therefore,  by  way  of 
proof,  I  fliall  ofFer  the  following  experiments.  We  caufed  the  move- 
able  part  in  a  large  brafs  ftop-cock,  to  be  nimbly  turned  backwards 
and  forwards,  in  the  contiguous  cavity  made  to  receive  it  :  and  tho* 
this  motion  of  the  key  were  made  only  by  the  bare  hand,  yet  în  a 
Ihort  time  the  mutual  attrition  of  the  contiguous  parts,  made  fo  briflc 
an  agitation  in  the  other,  that  the  métal  it  felf  fwelleâ,  fo  that  the 
key  could  no  more  be  turned,  but  remained  fixed,  as  if  it  had  been 
wedged  in  ;  whence  to  make  it  work  as  before,  it  was  neceflary^ 
by  cooling,  to  let  it  fhrink  a  little,  and  fo  take  ofF  the  mutual  pref- 
fure  of  the  key,  and  the  other  part  of  the  ftop-cork.  Nor  is  this  to 
be  looked  on  as  a  cafual  experiment  ;  for,  befîdes  that  it  was  made 
more  than  once,  and  is  very  agreeable  to  fome  other  trials;  a  ma- 
ker  of  fuch  inftruments  complained  to  me,  that  he  was  fcveral  times 
forced  to  intermit  his  work,  and  plunge  his  infiniment  into  cold  wa- 
ter,  before  he  could,  by  grinding,  adjuft  the  key  to  the  cavity  it 
ought  to  fit.  The  next  infiance,  is  afforded  us  by  tlie  known  expe- 
riment of  paflîng  a  wet  finger  upon  the  orifice  of  the  drinking-^fs 
almofl  fîUed  with  water:  for  tho*  the  cye  does  not  immediatèly  dîf- 
ccrn  any  motion  arifmg  from  the  prefTure  of  the  finger,  made  by  one 
part  of  the  glafs  upon  another  5  yet,  that  a  vibration  is  thereby  pro- 
duced,  may  be  armied  by  the  dancing  of  the  water,  the  numeroùs 
drops  that  are  made  to  leap  quite  oyer,  and  others  that  are  tofTed  up 
to  a  conliderable  heiçht  in  the  air.  And  that  there  may  be  con- 
fiderable  motions  in  me  fides  of  the  g^afs,  tho'  it  doef  not  break, 
feem3  probable,  becaufe  a  drinking-dafs  being  sutificially  eut  in  a  fpiral 
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Physics.  line,  invefted  and  Ihaken,  will  vibrate  up  and  down  fo,  as  to  lengthen  the 
'  glafi  above  a  quarter  of  an  inch  ;  yet,  being  fet  upright  again,  ît  wilJ  re- 
lume  its  former  figure,  and  appear  entirc. 

That  two  pièces  of  iron  rubbed   againft  one  another,    will   acquire 
heat,    îs  not  hard  to  be   bclieved  :  but  that  an  edge-tool   of  hardoi- 
ed  fteel,  fliould  undergo  a  manifeft  and  permanent  change  in  its  tex- 
ture by  friftion,  may    not  feem  fo  likely;  yet  ejcperîence   (hews,  that 
fuch  an  one,  by  turning,  and  fhaving  ofF  the  parts  of  meta/,  ma/  be 
brought  to  look  of  a  bluifli  and   yellowifli    colour,    and   become    Co 
foft,  as  to  be  ufelefs   in  its  former  capacity,  till  it  be  agaîn  artificially 
hardened.    A  famous  jeweller  told  me,  that  whcn  he  polifhcs  fappVûrcs^ 
rubies,  and  fome   other  forts  of  hard  gems,  upon  his  mill,  they  would 
feem,  when   the  attrition  had  made  them  very  hot,  to  be  ail  on  fire, 
like  fo   many  little  coals  ;  and  that  each  of  them  had  the  light  it  af- 
forded,  tinged  with  the  colour  proper  to  the  ftone  ;  fo  that  the  ruby 
gave  a  red  light,  the  fapphire  a  blue,  (âc.    And  a  fkilful  cutter  of  dia- 
monds,  and   polilher  of  gems    informed  me,  that  fometimes  when  he 
poliflied  certain  ftones,    efpecially  large  rubies,  but  perhaps  not   thick, 
he  could  plainly  perceive,  that  the  ftone  gaped    at  and  near  the  cdge, 
as  if  it  begun   to  be  crack'd  ;    which  fign   admonilhed  him   immédiate- 
ly,  to  flacken  the  motion  of  his  mill,  left  the  ftone  fliould  abfblucely 
burft  ;    which  if  it  did  not,   he  could  perceive    no  flaw  in  it^  when 
throughly   cold,    but   it    appeared  as    intire  as  ever.     He   added^  that 
once  having  given  too  great   a  degree  of   heat  to  an  oriental  topaz, 
ît  crack'd  upon  the  mill,  fo  that  one  part  quitc  feparated  from  the  reft, 
and  fpoiled    the  ftone  in  the  capacity   of  a  ^em.     And  a  merchant, 
who  bought  a  fine  rough  diamond  in  the  Eaft-IndieSy  valued   at  an  hun- 
dred  pounds,    told   me,   that  it  fpontaneoufly  crack'd  upon  his  hands, 
and  became  of  little  value,  but  as  a  rarity  :  and  I  cou'd  not  but  wondcr, 
to  fee  fo  fair  and  hard  a  ftone  fo  oddly  fpoil'd  with  clefts.     But  the 
merchant,  upon  complaint  of  his  lofs,  learn'd  from  thofe  of  more  ex- 
périence, that  this  was  no  fuch  ftrange  thing  as  he  imagined  ;  the  likt 
having  happ  n'd  to  others.     Nor  is  it  always  neceifary,  that  the  matter 
which  makv.s  the  parts  of  an  inanîmate  body  work  confiderably  on  one  ano- 
ther, fliould  be  either  very  hard,  or  impctuoufly  moved.    For,  havîng 
fome  fliort  bars  of  fine  tin,  I  refolved  to  try  whether,  mcrely  wirh  niy 
naked  hands,    I  could  not  procure  a  confiderable   internai    commotion 
among  its   parts  ;  and  accordingly  laying  hold  on  the  two  en  .^s  of  a  bar, 
I  flow'y   bent   it  backwards  and   forwards,  till   ît  broke  in   the  midlU 
whcn,  I  perceived,  that  thé  middle  parts  had  confiderably  heated  one  ano- 
ther. 

What  ufe  may  be  made  of  this  experiment,  as  to  the  hidden  caufc 
of  elafticity,  belongs  not  to  this  place  j  however,  if  the  reftitution  of 
a  fpringy  body,  forcibly  bent,  proceeds  only  from  the  endeavoiu*  of 
the  comprefs'd  parts  themfelves,  to  rccovcr  tlieir  former  ftate,  one  m^y 
take  nouceof  the  claftkity^    that  iron^    filyer,  and  brafs  acquire  by 
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hammcnng,  among  thc  inftances,  that  ihew,   what,  in  fome  cafés,  may  PHYsict 
be  donc  by  a  motion,  wherein   the  parts  of  the  famé  body  are,  by  an 
almoft  unbeeded  force,  made   to  ait   upon  one  another.     The   forego- 
îng  examples    may  alfo   fufBce,    to   Ihew  how    men   are   often  unjuftly 
prepoffefled,  that  nothing  confîderable   is  to   be   expefted  from   the   mo- 
tion   of  a  body  againft   another,    unJefs     the  former  makes  a  manifeft 
percuflîon,  or  trufion  of  the  latter.     But,  becaufe   this  prepoffeflion  pre- 
vails  efpecialJy  in  cafés,  wherc  the  body,  which  is  to  afreét  the   other 
by  friftion  or  attrition,    is  it  felf  foft  or  yielding,  I  Ihall  add  a  few  in- 
ftances  to  remove  the  iprejudice.     An  artift,  eminent  for  grinding  of  op- 
tical  glaffes,  confefled  to  me,    that   fometimes,  when  he  went  to  polifli 
his  broader  glaflès,  tho^  but  upon  a  pièce  of  leather,  fprinkled  with  put- 
tee,    the  frîdion    did    fo   heat,    or  otherwife  agitate   the  parts   of  the 
gJais,  as  to  make   it  crack  from  the  edge  to  the  middle  ;  which  fcem- 
ed  the  more  ftrange,  confidering  what  intenfe   degrees  of  heat,    glaffes 
will  endure   without  crackîng,  if  the    fire  be  but  gradually  applied  ;  as 
this  artift's  glaffes  muft   hâve  been  gradually   heated.     But  it  may  be 
worth    inquiry,    whether    in    this  café,  the    whole    work    be   performed 
^y  mère    heat,    or   whether    there    intervene     not   a  peculiar  kind  of 
motion,  into  which   fome  bodies    are  difpofed    to  be  put   by  a   pecu- 
liar kind    of  friftion,   that  feems  fitted  to  produce  in  elaftic  fubftances 
fuch  a  vibrating  motion,   as   may    hâve  fome  confideraWe  effefts,    not 
ufually    produced    by  moderate   heat,    nor  always   by    an  intenfe   one. 
The  tremblîng  of  the  parts  of  a  drinking-glafs,    and    the  vifible  vibra- 
tion of  the  ftrîngs  or    a    bals- viol,    upon  peculiar  founds,    may  give 
countenance    to    this  conjeéhire.     And    that    in    fome   bodies,    fuch  a 
tremulous  motion   is  producible,   by  rubbing  them  on  fo  foft  a  thing 
as  wool,  or  upon  a  pièce  of  cloth,  I  found  by  this  expérimenta    We 
caft  into  a  hoilow  veflcl,  very  Imooth  wîthin,.    and  of  an   almoft  he- 
mifpherical   figure^  feveral  ounces  of  good  melted  brîmftone;  and  ha- 
vine  fuffered  it  to  cool,  and  taken  it  out,  the  convex  furface  appear*d 
wcllpolilhy  -,  then,  this  lump,  being  brifkly  rubbed   in   the   famé  line, 
forwards  and  backwards,  upon  a  cufhion,  in  a  ftill  place,   I  could,  by 
holding  my  ear  to  it,  and  attentîvely  liftening^  plainly  hear  a  crackling 
noife  made  by  the  agitated  parts^  which  continued  in  a  brilk,  and  perhaps 
a  vibrating  motion  for   fome  time  after   the  friftion   was  ended^    And 
that  there  may  be  a  confîderable  commotion   produced  among  the  in- 
ternai   parts  of  bodies,  by  rubbing  them  againft   foft  ones,    I  hâve  of- 
ten  obferved  from  the  fteams  produced   by  rubbing    good  fulphur  up- 
on my  clothes  :  and  hâve   found  the  like   effeft  from  much  harder,  and 
clofer  bodies   rubbed  againft  one  another.     For  having  purpofely  rub- 
bed two  human  caJcuU  againft  each  other,  they  quickly  afforded  a  rank 
imell   of  ftale  urine.     And  dîamonds  themfelves  will,  by  rubbing  them 
upon  wooUen  clothes^    be   made  eleftrical  ;  which  feems  to  argue,  that 
their  parts  are  thereby  fet  în  motion.     And  that  this  commotion  reaches 
to  thc  internai  parts,  I  am  apt  to  think,.  becaufe  I  hâve  a  diamond,, 
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f^Tsies^.  that,  by  wcU  rubbing  againft  my  clothes,  will,  for  a  little  whilc,  Ihîne  în  the 
dark  -,  which  is  the  famé  phenomenon  I  havc  produced  in  the  king^s  l^rgc 
diamond,  by  giving  ît  one  briflc  ftroke  with  the  point  of  a  bodkin  ;  where 
the  light,  which  prcfently  appeared  in  the  ^em,  feemed  not  refèrable  to 
any  thing  fo  likely,  as  to  the  ludden  commotion  made  in  the  internai  parts 
ofit. 

It  deferves  to  be  inquired  what  kinds  of  modification  of  motion    there 
are,  and    what   efFefts    they   may  hâve  in   the    parts    of  foJid  bodies. 
For  tho*  the  ftones  ufed  by   the  Balian  glafs-men,  are  very  hard,     and 
hâve  afForded  me  fparks  of  fire  by  coUifîoni  yet  by  rubbing  them    a 
litde,  one  againft  another,   I   found  that   fuch  an  agitation  was  caufed 
în  their  parts,   as  to  make  them  yield  fetid  exhalations.     And,    pofli* 
bly,   glafs  owes  the  quality  of  emitting  offenfive  fteams  to  the  ftony  in- 
grédient.    And  it  îs  remarkable,  that  tho*  fo  véhément  an  agitation  of  the 
parts,    as  is  given  to  glafs  by  heat,   when  made  almoft  red-hot,    does 
not  caufe  it  to   émit  odours;   yet   barely    by   dextroufly  rubbing   two 
folid  pièces  one  againft  another,    thofe  fixed  bodies  will   in  a  minute 
yield   fteams,    fenfibly   and  rankly  fetid;  tho*   one  wouM  think    thefc 
exhalations  very  much  indifpofed  to  be  forced  ofF,  fince  they  were   not 
cxpelled  by  the  véhément  fire,  which  the  glafs  long  endurcd  in  the  fiir- 
nace. 

There  are  few  things  Ihew  better,  both  how  the  parts  of  unor- 
ganiz'd  bodies  communîcate  their  vibrating  motions  to  one  another, 
and  how  briflc  thofe  motions  are,  than  what  happens  upon  ftrik- 
ing  a  large  bell  with  a  clapper.  For  tho*  the  ftroke  be  immcdiate- 
ly  made,  but  on  one  part,  yet  the  motion  produced  is  propagated  to 
the  oppofite  one  ;  and  the  fucceflîve  vibrations  of  the  fmall  parts,  cven 
în  fo  folid  and  clofe  a  body,  run  many  times  round  ;  as  appears  by 
the  durablenefs  of  the  noife,  which  feems  plairily  to  proceed  from  the 
circularly  fucceflîve  vibrations  of  the  parts:  for,  unlefs  they  brifkJy 
trembled  themfelves,  they  can  fcarcely  be  fitted  to  gîve  the  air  that 
motion,  whofe  effeâ:  on  the  ear,  we  call  ringing.  And  this  motion  of 
the  parts  of  the  ibunding  bell  may  be  farther  argued  from  hcnce, 
that  if  the  finger,  or  fome  other  foft  body,  be  laid  upon  it,  the  found 
will  be  checked,  or  deadened  ;  and  much  more,  if  a  broad  ftrîng,  tho* 
foft,  be  tied  about  it.  And  not  only  an  attentive  ear  may  fliew,  that 
the  found  is  produced  by  a  motion,  propagated  circularly  in  the 
bell  ;  but  this  vibration  may  fometimes  be  alfo  felt  in  the  tremulous 
motion,  communicated  by  the  trembling  parts  of  the  bell  to  the  fin- 
ger warily  applied,  That  this  motion  paflts  circularly  from  one  fidc 
of  the  bell  to  the  other,'  feems  manifeft  by  the  great  diflTerencc  of 
found,  obfcrvable  in  an  entire  bell,  and  a  crack'd  one;  where  yet  ail 
the  matter,  and  the  former  figure  are  preferved  ;  only  the  continuity, 
v/hich  is  ncceflâry  to  the  circulation  of  the  tremulous  motion,  is  hin- 
dred  at  the  crack.  The  motion  of  the  parts  is  alfo  very  brisk,  fince 
if  a  convenient  fized  bell  were  bound  about  with  a  broad  ftring,    and 
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thcn  ftruck  with  the  ufual  force,  and  which  ît  would  otherwifo  very  wcll  FnTsies. 
bear,  that  percuflîon  would  break  it  ;  a  diforderly  check  being  givea  to 
the  brilk  motion  of  the  parts,  whereof  fome  happening,  to  be  much  motc 
agitated  than  others,  the  force  of  their  motion  furmounts  that  of  their  cohc- 
fion,  and  fo  produces  a  crack.  But  becaufe  great  beils  are  not  eafîjy  to  be 
procurcd,  or  managed  ;  I  took  that  of  a  large  watch,  which  hadno  handle 
put  to  ity  except  a  little  wooden  bodkin,  whofe  point  we  thruft  into  the 
hole,  nfaaUy  Icft  m  the  middle  of  the  bafis  ;  aild  this  fdving  to  Jtecp  the 
bcll  ftcady,  wc  phiccd  m  the  Cavity  of  it,  near  the  edges,  fome  black  mi- 
nerai fand,  or  fmall  filings  of  fteel,  copper,  or  the  hke,  which  muft  not, 
be  toc  fmall  ;  and  then  ftriking  moderartely  with  the  key  againft  the  fide  of 
the  bell,  we  obferved^  that  whîlft  it  continued  brifkly  ringing,  it  made 
many  oi  the  filings  to  dancer  up  aneî  down,  an^  fometîmes  to  leap  ami  (kip 
aboac  ;  and  having  put  a  middle -fîzred  drop  ôf  watcf,  near  the  lower  odge 
of  the  bell,  it  was  eafy  to  make  it  vifibly  tremble,  and  be,  as  it  were,  co- 
vcred  over  with  little  waves,  by  a  brilk  ftroke  of  the  key  on  the  oppofite 
fiëe.  And  rirâ  cflfcâ  was  more  confpîcuous,  when  we  placed  a  very  large 
drop  of  water  near  the  edge,  on  the  convex  fide  of  a  hand-bell,  whofe 
clapper  was  kept  from  touching  die  infide  ef  it.  And  to  obviate  their 
jealoufy,  who,  not  having  feen  the  manner  of  the  above-metioned  mo* 
tion  of  the  fand,  might  fufpeft  it  was  produced  by  the  impulfe,''  which  the 
bell,  as  an  intire  body,  received  from  the  percuflîon  lûade  by  the  key  \ 
we  feveral  times  forbore  putting  in  the  filings,  *till  after  die  ftroke  had 
been  given  ;  which  ihews,  that  the  dancirig  of  the  minute  bodies  proceeded 
from  the  brifk  vibrations  of  the  fmall  parts  of  the  bell,  which,  at  die  famé 
time»  ftriking  the  air  alfb,  produced  a  ringing  found,  that  might  very 
well,  as  it  did,  out4aft  the  fkipping  of  the  filings  \  the  exdeedingly  mi- 
nute particks  of  the  air,  being  much  more  eafy  to  agitate,  than  the  com- 
paraovely  grois  and  heavy  corpufcles  of  the  powder  :  and  this  was  the  fuc- 
cefs  of  our  experiment  in  a  bell,  that  httle  exceeded  an  inoh  and  an  half  in 
diameter. 

Thefe  obfervations  I  prefume  will  fhew,  that  fuch  local  motions,  as  are 
uiualJy,  either  pafled'  over  unregarded,  or  thought  not  worth  the  notice,- 
may  hâve  a  confiderable  opération,  if  not  upon  the  generalîty  of  bodies, 
yet  upon  &ch  as  are  peculiarly  difpofed  to  admit  it  \  and  fo  hâve  a  confia- 
derable  fiiafic  in  the  production  of  feveral'  phenomena  of  nature,  which  ate 
commonJy  refen^d  v^  lefs  genuine,  and  ^dTs  intelti^ble  caufts* 
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hâve  afforded   me  fparks  Jf  Se  bt^conSf '"''";  u*"  ^»<  »nd 

ittle   pne  againft  aïother,   I  found  S  ?   L  ^''  ^^  "^^^^  *'«>  » 

m  their  parte,   as  to  make  thTr^     -  î5  r  ^"5^  ^°  '«'^'^«^  *«  caufcd 

gredient.  And  it  is  remarie,  X  £  w  ^  ^""^  *  •*'•  '^'«'^  "• 
parts,  as  is  given  to  glafs  by  heaf  wV./  ^j'"''!'*".*^'''"™'»^'^ 
not  caufe  it  To   émit  odn,,rc     ^^*^\  ^^\en  made  almoft  rtd-hot,  does 

folid  pièces  one  aeahift  ^"nU  ^^'  î'T^y    ^y  ^««^"«7  ™l*ii  S^o 

exhalations  very  mucK  iJi^T-'^f  ^«'^  »  tho»  one  wouM  think  àé 

expelled  by  theSÎhemént  fi?f  ?  u^  /°'"^^  «^'  ''"'«  ^'X  "«»  »«« 
nace.         ^  véhément  fire,  wJiich  the  glafs  Jong  endurcd  in  die  fiir. 

ganiz'rii'dieI''^ommunL^''..'?'"'':L  ^'^  ^°^  the  parts  rfw.or- 
înd  how  brift  thofe  m?.-'  *'''"  '''^'■^""g  "notions  to  one  another, 
ing  a  large  bell  wth  T  rï"'  '"^'r.^'^^'  ^^«  ^PV^  W«^^' 
ly  made,1,ut  on  one  part  S^h/^'  •*°'  ^^  ftrorbeîn^fe. 
theoppofite  onej  and  ?he  fuSefîlt  ,?k??"  P'"^"^^''  >  P"P^" 


theoppofite  one-  infi^hl\^^^J^^  motion  produced  is  propaattdto 
in  foYolid  and  clofe  a  .U"''''^'^'  vibrations  of  thc  fJl  jS^  mn 
thc  durablenefs  of  thc  noSJ'  ^'"u"]?"^'  "*""  «"«"nd  ;  as  appcan  by 
circularly  fucceffive  vLatbns  I?V''"^  P^'"'j^  '°  proceed'£d« 
trembled  themfdv«  E  "'  f  *'  P^"^-*  for.  un'lefs  thcy  briftlj 
motion,  whofreS  nnlh^  '"'"'''^^J'  ^  «««d  to  give  thc  air  to 
the  parts  of  the  fbundinJ  L?''*  ^^^  '^f"  "nging.  And  this  modraof 
that  if  the   finLr    or  fol.      u  ""r^r  ^"  ^^'•^'^e?  ^rgucd  from  te«, 

foft,  be  tied  about  it      AnH     '  ^"'^  T'^  '"^^^^  '^  *  broad  ftriflg>' 

the    found    is     produreH    h„  ^^'-^  ^  attentive  ear  may  ihew,  to 

bel];  but  this  vibration   m/    r  "'°"°"'    Propagated   circularly  in  the 

«motion,  con^Llfc^Tb^Z  ^'Vr    ^  ^^f°  f^^t  i"  ^"^  ^"""^"^ 

ger  warily  appJied      Th  J  rï'    '''"'".^^'"8  P^rts   of  the  bell  to  tbcSn- 

of  the    bdl   to  th;  otW     r     '"°"°"    P^'^'^^  circularly  from  one  fide 

found,  obfervable   in  an%irr^  ^V   the  great  diffcrtnceo 

the  matter,  and  the  former  L  ^  *"^^^'''  '^'''  ^^cre  ][«.»« 

which  is  neceflkrv  to   rh^  o'  ^'■*'-  ^^  Pr^ferved  ;  only  Ae  conrinuity, 

î^r^d  at  the  c3      The  ,^o?^'"°?  f  *^  tremulous  motion,  «  h»' 

li  a  convenient  fizêd  belî  ™°  '^u  °^  .^''^  P^»"^  «  a^fo  verr  ferisk,  &icc 

nzcd  bell  werc  bound  about  with  a  biS  ftring,  *«1 
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S  E  C  T.     I. 

\HOUGH   the  virtucs  of  the  load-ftône  are  reckon'd  amongqua- 

lities  tlie  moft  occult,  yet  I  (hall  attempt  to  fliew,  that  fome,  e- 

vcn  of  thefe,  may   be  introdttced  into  bodiés,    by  mechanical 

changes. 

jronmayaU      And,  I.  To  fhew  that  magnetifm   proceeds    not  from   the   fubftan- 

4u  «  had'     tial  form   of  the  load-ftone  •,    a  pièce  of  fteel   fitly  fhaped,    and  well 

ftwe.  ^xcited,    will,  like  a  load-ftone,  hâve  its  determined  pôles,  and  witfi 

them  point  north  and  fouth  ;  ît  will  àttraét  other  pièces  of  îron  and 

fteel,  and,   which    i$  more,   communicatc  to  them    the    famc   kind  of 

virtue,  wkh  it  felf  ;    and  thefe   faculties  it  pofleffes,    not  as   fight  and 

tranfient    impreflions,    but  fettled   powers,     and    mày  retain  them  for 

many  years,  if  the  load-ftone,  to  which  it  was  duly  applied,   werc  yi* 

gorous.     Now,    in  a  pièce  of  fteel  or   iron   thus  excited,  it  is  plain, 

that  •  the  magnetic  opérations   may  be  regularly  perfôrmed,  for  fucceed- 

ing  years,  by  a.body,    to  which  the  form  of  a  load-ftone  dothnotbc- 

long;  fince,  as  it  had  itsown  form  before,  fo  ît  retains  the  famé  ftlHî 

continuing  as  malléable^  fufibîe,  (âc.  as  an  ordinary  pièce  of  the  famc 

métal   iinexcLted:  fo  that,  if  there  be  introduced  a  fit  difpofition  into 

the  internai  parts   of  the   métal,  by  the  aftion   of  the  load-ftone,  the 

métal,  continuing  of  the  famé  fpecies  it  was  before,  will  need  nothîng, 

but  the  continuance  of  that  acquired  difpofition,   to  make   ît    producc 

magneticai  effefts.     And  if  this  difpofition,  or  internai  conftitution  of 

the  excited  iron  be  deftroyed,  tho'  the  form  of  the  métal  be  not  at  ail 

injured,  yet  its  power  of  attraûion  will  be  abolîlhed  ;  as  appears,  whcfl 

fuch  an  excited  iron  is  made  red-hot  in  the  fire,  and  fuffered  to  cool  a- 

gain.  ^ 
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fenfibly  attra6ting  iron,   and  yet  continue  a  true  load-ftone  in  other  ca-  l^'VxJ 
pacities  ;   which,   according  to  the  vulgar  philofophy,  ought  to  dépend  ^^^i^'ftcal 
upoa   lis  fubftantial  form:  and  the  load-ftone  thus  Ipoiled  may,  notwîth-?*''^'^'?'  ^^^ 
ftandiî'ig  this  form,  hâve  its  pôles  altered,  at  plea.ure,    like  a  pièce  ofca/fyproluceé/, 

îron.  deftroyd^  or  * 

And,  tho*  it  be  generally  taken  for  granted,   that  in  a  found  load-''^''^'^» '*'^^ 
ftone,    never    injured   by  the    fire,   not  only   the  attraftive  power,   but^*'''^^^'*'**' 
the  particular  virtue,  which    it   hath,  to   point  conftantly,  with  one  of'''"^^* 
its    determinate  extrêmes,    to  one  determinate  polc,   flows   immediately 
from    its  fubftantial,  or  at  leaft  efTential  form  ;  yet  this  form,  remaîn- 
ing  undeftroyed  by  fire,    the  pôles  may  be  changed  :    for  taking  a  very 
fmall  fragment  of  a  load-ftone,    I  found,   that  by  applying  fometimes 
one  poJe,  and   fometimes  the   other,   to  the   pôles  of  a  very   vigorous 
load-ftone,    I  could  change  the  pôles  of  the   little  fragment;    tho*  by 
applying  a  larger  pièce,  I  was  not  able,   in  many  more  hours,   than  I 
cmploy'd    minutes  before,  to  make  any  fenfîble    change  of  the  pôles. 
And  this  I   hope  may   Ihew,   that  how  unanimoufly   foever  men  hâve 
dcduced  ail  magnetic  opérations  from  the  form  of  the  load-ftone,   yet 
fome  internai  change  of  pores,  or  other  mechanical   altérations,  or  in- 
ward  difpofition,  either  of  the  excited  iron,  or  of  the  load-ftone   îtfelf, 
wiil  difable,  or  cnable  a   body  to  perform   fome  determinate   magneti- 
cal  opérations.      I  fliall    now  add  fome  farthcr  particulars,  to  make  it  / 

probable,   that  magnetical   qualities  may  be  mechanically  produced  or 
altered. 

2.  I  hâve  often  obferved  in  the  fliops  of  artificers,  that,  when  well- 
tempered  tools  are  heated  by  attrition,  and  apply'd  to  filings,  or  chips 
pf  fteel,  or  iron,  they  will  take  them  up,  as  if  the  inftruments  were 
touchcd  by  the  load-ftone  :  but  as  they  will  not  do  this,  unlefs  they 
are  excited  by  fridion,  which  makes  a  great  commotion  in  the  inner 
parts  of  the  fteel  \  fo  they  retain  not  fuch  a  vigorous  magnetifm,  after 
they  are  grown  cold  again  :  as  appears  by  the  barelv  rubbing  a  pièce  of 
fteel  againft  the  floor,  till  it  gains  a  fufficient  heat  ;  for  whilft  it  continues 
fo,  it  difcovers  a  manifeft  attraftivc  power,  but  lofes  it  upon  growing 
cold. 

5.  'Tis,  likewife,  obferv'd,  that  the  iron  bars  of  Windows,  bv  havîng 
ftood  very  long  in  an  ereft  pofture,  may  grow  magnetical  ;  lo  that  if 
you  apply  the  north  point  of  a  poifed  needle  to  the  bottom  of  the  bar, 
this  will  drive  it  away,  and  attraft  the  fouthcrn  ;  and  if  you  raife  the 
magnetic  needle  to  the  uppcr  part  of  the  bar,  and  apply  it  as  before, 
this  will  draw  the  northern  extrême,  which  the  other  end  of  the  bar  rc- 
peîled  ;  probably,  becaufe  the  bar  is,  in  traft  of  tîme,  by  the  conti- 
nuai aftion  of  the  magnetical  effluvia  of  the  terraqueous  globe,  turr^d  in- 
to  a  kind  of  magnet,  whofe  lower  end  becomes  the  nçrth-pole  of  it,  and 
the  other  the  fouth. 
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Physics.      4.  I  hâve  found,  îndeed,  that,  if  a  bar  of  iron,  which  has  not  fiood 
O^^VVJ  loi^g   ^^  ^^  cr^^  pofture,    bc   but  held  perpendicular,    the   cxperimcnt 
will  fucceed  ;   but  then   thîs  virtue,    difplay'd   by  the  extrêmes  oF  the 
iron,    will   be  fo  tranfient,   that  if  the  bar  be  but  inverted,    and   heJd 
again  upright,    that  end,    which  juft  before  was  the   uppcrmoft,    and 
drew  the  north  point  of  the  needle,  will  now,  being  lowermoft,    drive 
ît  away  -,  which  will  not  happen  to  a  bar,    that    has    been  for   fome 
years  kept   in   the  famé  pofition.      So    that,    fince   length  of  tfme    is 
requifite  to  maké  the  verticity   of  a   bar  of  iron  fo   durable,  that   the 
famé  extrême  will   hâve   the  famé  virtues,  with  regard  to  the   magne- 
tic   needle,   whether  it  be   the    upper,   or   the   lower  end  of  the  bar  ; 
ît  fcems   not  improbable,  that  by  length  of  time,   the  whole   magnctic 
vîrme  of  this  iron  may  be    increafed,   and,   confequently,  fome   degrec 
of  attraftion  acquîred.      And  from  hence,  I  ihall  endeavour  to  explain 
that  ftrange  phenonemon,    which   is   reported  to  hâve   happened  in  /- 
^afyj   the  converfion   of  an   iron-bar  into  a  load-ftone,  whereof  a  pièce 
was   kept,  amongft  other    rarities,    in  the    repofitory    of  Aldrovanius. 
For,   confidering  the  greatnels  of  its  foecific  gravity,  the  malleablencfs, 
and  other  properties,  wherein  iron  dîners  from  load-ftone,  I  cannot  ca- 
fîly  believe,  that  by  fuch  a  way,  as  is  mentioned,   a  métal  ihould   bc 
turned  into  a  ftone.     Indeed,  the  ftory  is  imperfeftly  told;  the  chick^ 
and  cleareft  thing  in  it  being,   that  at  the  top  of  the  church  of  Art- 
miniy  a  great  iron-bar,  placed  there  to  fupport  a  crois  of  an  hundred 
pound  weight,  was,  at  length,  turned  into  a  load-ftone.     But  whether 
the  reality  of  this  tranfmutation  was  examined,   and  how  ît  appearcd, 
that  the  fragment  of  the  load-ftone,  prefented  to  AldravanduSy   was  ta- 
ken   from  that  bar  of  iron,  I  am  not  fatisfy'd  by  the  narrative.     Thcrc- 
fore,  confidering  the  great  refemblance   I  hâve  fometimes  feen   in  co- 
lour,    befides    other    manifeft  qualities,   betwixt  fome   load-ftones,  and 
fome  coarfe,  or  almoft  rufty  iron,  I  am   tempted   to   think,  that  thofc 
who  obfervM  this  iron   bar,    when  broken,  to  hâve  acquired  a  ftrong 
jnagnctical  virtue,  which  they  never  dreamed,   wou'd  be  communicated 
in  traû  of  time,  might  be  eafily  perfuaded,   by  thîs  virtue,  and  the 
refemblance  of  colour,  that  the  iron  was  turned  mto  load-ftone  ;   cfpe- 
cially,    they   being    prepofleffed    with  that  Arifiotelian   maxim,  whence 
the  relator  would  explain  this  phenomenon,  that  fimilar  things  are  eafily 
chaiged  into  each  other. 

5.  But,  leaving  this  as  a  bare  conjefture,  we  find,  that  what  vir- 
tue an  oblong  pièce  of  iron  may  need  a  long  trad:  of  time  to  ac- 
quire,  by  help  only  of  îts  pofition,  may  be  Ibon  imparted  to  it,  by 
means  of  the  fire  j  as  is  very  obfervable  in  tongs,  and  fuch  like  îrcm 
utenfils,  which  hâve  been  fet  to  cool,  leaning  againft  fome  wall  or 
other  prop,  that  kept  them  in  an  ereâ  pofture;  which  rendcrs  it 
probable,  that  the  great  commotion  of  the  parts  made  by  the  véhé- 
ment heat  of  the  fire,  difpofed  the  iron,  whilft  it  was  yet  foft,  ils 
pores  lax,  and  parts  more  pliable^  to  rcccive    much  quicker    imprcf- 
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fions  from  the  magnetical  effluvia  of  the  earth,  than  ît  would  hâve  Physics. 
donc,  if  it  had  ftill  been  cold.  And  it  îs  very  remarkable,  what  dif<  iy^sj 
ferent  effefts  are  produced,  by  the  opération  of  the  firc,  upon  two 
magnetîc  bodies,  according  to  theîr  refpeaive  conftitutîons.  For,  by 
keeping  a  load-ftone  red-hot,  tho*  you  cool  ît  afterwards  rn  a  per- 
pendicular  pofture,  you  may  deprivc  it  of  îts  former  power  of  at- 
tra(5hng.  But  a  bar  of  iron  being  heated,  and  fet  to  cool  perpendîcu- 
larly,  thereby  acquires  a  manifeft  vertîcity.  Of  which  differing  events, 
poflîbly  the  reafon  is,  that  the  peculiar  texture  and  conftitation  which 
makes  a  load-llone,  fomewhat  more  than  an  ordinary  ore  of  iron,  its 
ufual  ingrédient,  being  fpoiled  '  by  the  violence  of  the  fire,  'tîs  left 
in  the  condition  of  common  iron,  or  iron-ore  -,  whereas  the  fire  fof- 
tens  the  iron  itfelf,  agitating  its  parts,  and  making  thcm  more  flexi- 
ble ;  and  by  relaxing  its  pores,  difpofes  it  to  be  eafily  pervaded  by 
the  magnetical  fteams  of  the  earth  :  from  which  it  may,  probably,  re- 
ceive  its  verticity  :  and  this  the  rather,  becaufe,  I  hâve  often  try*d,  if 
an  oblong  load-ftone,  once  fpoiled  by  the  fire,  be  thoroughly  heated, 
and  cooled  either  perpendicularly,  or  lying  horizontally,  north  and 
Ibuth,  it  may,  as  well  as  a  pièce  of  iron,  treated  in  tne  famé  man- 
ner,  be  made  to  acquire  new  pôles,  or  to  change  the  old  ones,  at 
pleafure.  But  whatever  caufes  the  différent  effcâ  of  the  fire  upon  a 
found  load-ftone,  and  a  bar  of  iron,  it  feems  to  ftrengthen  our  con- 
jefture,  that  magnetical  opérations  may  much  dépend  upon  mechanical 
principles. 

I  may  add,  that  having  brought  a  large  pièce  of  a  certain  kind  of 
Englijh  okcr  to  a  convenîent  (hape;  though,  till  itwas  altered  by  the  fire, 
it  dilcovercd  no  magnetical  quality  j  yet  after  it  had  been  kept  red-hot 
in  the  fire,  andfufifred  to  cool  in  a  convenîent  pofture,  it  was  cna- 
bled  to  operate  magnetically  upon  a  poifed  needle. 

6.  The  magnetical  virtue  in  a  body  may  be  abolilhed  without  de- 
ftroying  the  fubftantial  or  eflèntial  form,  and  without  fenfîbly  adding, 
dimînijQiing,  or  altering  any  thing,  of  the  fait,  fulphur,  and  mercurjr, 
whereof  chymifts  prefumc  iron  and  fteel  to  be  compofed.  For,  it 
has  been  lometimes  obferved^  that  the  bare  continuance  of  a  load- 
ftone  itfelf,  in  a  contrary  pofition  to  that,  which,  when  freely  placed, 
it  feems  to  affeft,  has  either  changed,  or  fenfîbly  leffened  the  virtue 
of  it.  And  having  a  load-ftone,  whofe  vigour  was  very  extraordinary, 
I  lock'd  ît  up  in  a  cabinet  ;  but  when  I  had,  fome  time  after, 
occafion  to  make  ufe  thereof,  I  found  ît  fo  exceedihgly  decay*d,  as 
to  its  attraûive  power,  that  I  refiifed  to  cmploy  ît  in  any  cafés  of 
moment. 

7.  But  this  degeneratîon  of  the  magnetical  virtue,  which  may,  in 
tratt  of  time,  happen  to  a  load-ftone,  will,  in  a  moment,  be  made  by 
the  help  of  that  ftone,  in  an  excited  needle.  For  a  well-poifed  needle, 
being,  by  the  touch  of  a  good  load-ftone,  brought  to  turn  one  of 
its  ends  to  the  north,    and  the  other  to  the  fouth,   may,  by  a  con- 
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Physics.  trary  touch  of  the  famc  load-ftone,  bc  deprivcd  of  the  hcaltj  ît  had 
Ky^Y\J  of  direébing  its  dctcrmînate  extrêmes,  to  determinate  pôles.  Nay,  bjr 
anôther  touch,  the  necdle  may,  prcfcntly,  hâve  its  diredion  fo  dunged, 
that  the  end,  which  before  pointed  to  the  north,  (hall  now  regard  the 
fouth.  And,  to  make  it  more  probable,  that  the  change  of  mag- 
netîfm  may  be  produced  by  mechanical  opérations,  procuring  fome 
change  of  texture  in  the  iron,  I  fhall  add,  that  if  a  rod  of  iron,  by 
being  heatcd,  fuffcred  to  cool  north  and  fouth,  and  hammered  at  its 
ends,  be  very  manifeftly  endowed  with  a  magnetical  virtue,  thîs  virtue 
will,  in  a  moment,  be  deftoryed,  by  two  or  thrcc  fmart  blows  of  a 
firong  hammer  upon  the  middle  of  it  *. 


^  S\t  1/  NinjDton  tclk  «s,  that,  **  Magne- 
*'  tifin  diflfers  from  gravity,  becaufe  magne- 
<*  tic  attraction  is  not  as  the  quantity  of 
V  nutter  attraâed  s  and  becaufe  fome  bodies 
**  are  thus  more  attraâed,  others  lefs,  and 
«*  a  greater  nnmber  not  at  ail.  Befides,  the 
■*  ma^netic  force  may  be  increafed  and 
"  dlmmifhed  in  one  and  the  famé  body, 
'*  and  it  is  fometimes  much  ereater  in  pro- 
■*  portion  to  the  qaantity  of  matter  than 
*'  the  power  of  gravity  ;  and  in  goihg  from 
**  the  magnet  decreafes  not  in  a  duplicate, 
^'  but  nearJy  in  a  triplicate  proportion  of  the 
««  diUance.**     Nnvto»    Primcip,  p.  368. 

Mr.  Whtfiw  lately  found,  that  a  load- 
ftone  has  both  an  attraôive  and  9  direâive 
power«  independent  one  of  the  other  ;  whilft 
iron  touched  by  it  has  only  the  former, 
and  will  fuffer  fteel  filin|;8  to  lie  along,  or 
lland  perpendicularly  to  lU  furface,  and  not 
like  the  Itone,  direâ  them  to  certain  angles, 
with  refpedt  to  its  fuperhcies  and  axis  ;  that 
fiones  of  fmall  îha  and  virtue  give  as  good 
a  directive  touch  to  needles,  as  the  ftronger 
and  the  larger  s  that  the  touch  of  the  load- 
fione  confioerably  diminilhes  the  weight 
of  the  needle;  one  of  4584^  grains,  lofing 
2|  grains  thereby,  and  anothcr  of  65726 
grains,   no  Icfs  than   14    grains  s  that   the 


abfolute  attraâive  power  of  anned  load- 
flones,  is  as  their  qaantity  of  fnrfâoe;  chat 
the  load-ftones  attniâ  nô^es  which  hâve 
been  touched,  and  others  which  hare  not 
been  touched,  with  eqoal  force,  at  oncqnal 
diftances  ;  that  both  polet  of  a  ftone  eqoally 
attraâ  needles  before  the  touch,  imon  which 
it  is,  that  one  pôle  begins  to  atiaâ  one  end, 
and  repel  the  other  ;  tho*  the  repellûig  pôle 
will  ftill  attraâ  upon  contaâ,  or  ac  a  wry 
fmall  diftance  ;  that  the  attraâive  power  of 
loadftones,  is  in  the  fefqui-duplicate  proportion 
of  the  diftances  of  their  fnrfaces,  lirom  the 
needle  redprocally  ;  that  the  entité  power 
of  magnetiim  in  this  country,  as  it  affeâs 
needles  of  a  foot  long,  is  to  that  of  gra- 
vity, as  I  to  300;  that  the 'quantity  of 
the  magnetic  power,  acceleratin^  the  (kne 
dipping- needle,  ofcillating  in  diiEèrent  ver- 
tical plains,  is  as  the  cofine  of  the  angle 
made  by  thofe  plains,  and  the  mamtic 
meridian  taken  on  the  horizon  ;  and  hiftly, 
that  the  times  of  ofcilUuion  and  vibration  ia 
dipping,  and  horizontal  needles,  eqiadly 
good,  is  as  their  lengths  direâly;  9nà  the 
aâual  velodty  of  their  points  along  thtii 
arcs  always  equal.  See  mifin^  Diffi^g- 
ncedlip  and  PUUf.  Tranf.  paffim. 
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S  E  C  T.     IL 

THE  load-ftone  îs  fo  ftrange  a  body,  and  it^ ufefiilnds  to  mmkind Sxfêrmnn 
already  fo  great,   that    ît  were  incxcufable  to  negledany  phenô- ««'•^Av*. 
mena  that  dîreâly  relate  to  fo  abArufe  a  fubjeft.    But  in  the  prefent  in-  ^'^  'f^  f** 
quiry,  I  principally  intend  to  make  the  load-ftone  rather  the  objeft,  th^n/f/f'^^^^ 
the  inftrument  of  my  experiments  ;  by  working  on  the  very  fubftance  or 
the  ftone,  not  fb  much  to  advance  or  apply  its  feculties,  as  to  weaken 
and  dcftroy  them,  in  order  the  bctter  to  uncferftandthem.     Having,  there- 
fore,  procured  a  confiderable  number  of  naked  load-ftones,  moft  of  them 
coorfe,  dîfFering  în  fize,  fhape,  colour,  and  countries  v   I  made  fevenJ 
trials  upon  them» 

1.  And,  firft,  having  made  feveral  load-ftones  glowing  hot,  and  re- 
moved  them  from  the  fire  till  they  grew  cold  again,  I  found  a  grcat 
di/parity  of  the  vifîble  fubftance  whereof  they  confifted,  and  the  manî- 
Feft  ftruéhire  of  the  grofs  parts  that  made  them  up.  For  fome  upon 
réfrigération,  eîther  fell  alunder  of  themfelves,  or  grew  very  brittle  j  o- 
thers  ftill  continued  enth-e  ;  fome  of  them,  being  broken,  loolced  like  iron- 
ore  •,  others  being  broken,  after  réfrigération,  appear'd  to  confift  of  flakes 
of  feveral  colours,  lying  paraliel  to  one  another  :  and  others  again^  which, 
as  I  remember,  were  Englijh^  neither  appear'd  composM  of  any  fuch 
flakes,  nor  had  their  dark  colours  much  changed  by  the  opération  of  the 
fire,  nor  ceafed  to  be  folid  bodies. 

2.  We  could  not,  upon  fucceffively  burning  feveral  fmall  load-ftones; 
dîfcern  any  fuch  blue  fulphureous  flame,  as  Porta  in  his  natural  magie  relates 
himfelf  to  hâve  feen,  and  judces  to  hâve  been,  as  it  were,  the  foui  of 
the  load-ftone  ;  upon  the  aceeis  of  which,  he  fays,  it  loft  its  magnetic 
facuJty  ;  which  is   moft  commonly  true  as  to  any  confiderable  degree  of 

the  attraélive  power,  tho*  riot  of  the  dîreftive  faculty  or  virtue.  But  Por-  s 
ta  might  miftake  the  fmall  flame,  which  is  often  emitted  even  by  well- 
kindled  and  glowing  charcoal,  (on  which  fort  his  load-ftone  was  placed,) 
cfpecially  when  a  litt'e  blo^n  upon,  for  the  exhallng  foui  of  the  load-ftone; 
or  dfc  we  may  fuppofe,  that  his  ftonc  was  more  rich  in  unâuous  moifture 
than  others. 

3.  The  fbïidlty  of  fome  Englijh  load-ftones,  led  me,  tho'  I  look*d 
upon  them  as  a  kind  of  iron-ore,  to  try  whether  they  would  not 
ftrike  fire.  And  having  made  feveral  coUifions  betwixt  a  rough  pièce, 
and  a  common  fteel  ;  I  found  it  was  pofTible,  with  diflkulty,  to  obtain 
fome  fparks,  tho*  they  feemM  fmall  ;  but  brifldy  ftriking  a  lai^c 
pièce  of  fmooth  load-ftone,  with  the  cdge  of  a  fteel  hammer^  wc 
produced  numeirous  fparks,  fome  of  them  of  a  furprizing  bignefs  ;  for 

they 
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Physics.  they  werc  judged  to  cxceed  the  fize  of  thofc  ufually  afforded  by   corn- 

^^^VNn'  ^^^  flints. 

4.  For  certain  rcafons,  I  thought  fit  to  try  further,  whether  ît  were 
pot  poflible,  to  make  load-ftones  aflFord  fire,  without  the  help  of  iron  or 
fteel.  I  therefore  chofe  two  foiid  pièces  eut  almoft  înto  the  form  of 
cubes  ;  and  found  that  many  collifions  being  made  with  them,  cfpecîally 
at  the  edges,  there  were  produced,  from  time  to  tîme,  but  not  frequenr- 
ly,  fome  fparks  of  fire  -,  tho*  neither  fo  numerous,  great  or  vivid,  as  tho/ê 
when  the  fteel  was  employ'd. 

5.  I  hâve  found  that  if  an  oblong  load-ftone,  made  glowing  hot, 
be  cooled  perpendicularly,  the  lower  extrême  will  thereby  become  its 
north  pôle  :  and  now  I  add,  that  if  fuch  a  load-ftone  be  refrigerated  per- 
pendicularly,  upon  the  north  extrême  of  a  much  ftronger  load-ftone  •, 
the  weaker  ftone  will  rcceive  impreflîons,  as  if  it  were  iron,  and  its 
lower  extrême  not  be,  as  before,  by  the  magnetic  effluvia  of  the  earth, 
made  its  northern  pôle;  but  it  will  be  contrariwife  animated  by  the 
pôle  of  the  load-ftone,  on  which  'tis  cool'd  ;  fo  that  the  lower  ex- 
trême of  it  will  prove  its  fouthern  pôle,  brilkly  attraéting  the  north 
end  of  an  excited  needle. 

6.  By  the  like  way  of  réfrigération,  I  alfo  found,  that  a  difanimated 
load-ftone  may  be  reftored,  to  fome  degree  of  attraélive  virtue;  for 
I  try'd  that  a  fmall  load-ftone,  which,  after  being  made  red-hot  in 
the  fire,  and  cooPd  perpendicularly  upon  the  ground,  was  not  abic 
to  take  up  a  fragment  of  a  needle  ;  l:)eing  again  heated,  and  not  on* 
ly  cool'd  upon  the  pôle  of  a  ftrong  load-ftone,  but  fufFered  to  reft  on 
it  a  while  after,  foon  grew  vigorous  enough,  to  take  up  what  it  could 
not  move  before. 

7.  I  further  obferv'd,  that  tho*.a  load-ftone  which  had  once  pafs*d 
the  fire,  wou'd  not,  by  being  made  red-hot,  hâve  its  body  open'd  and 
fitted,  to  take  in  plentifiilly  the  magnetical  fteams  ;  would  yet,  like  a 
wire  of  iron,  acquire  a  new  verticity  from  a  vigorous  load-ftone  j  but 
not  be  in  many  hours  fo  vigoroufly  impregnated  with  magnetic  virtue, 
if  it  were  applicd  cold  to  the  pôle  of  the  animating  load-ftone  ;  as  it 
would  in  a  very  fliort  time,  if  being  glowing  hot  it  were  fuffer*d  to 
cool  thereon. 

8.  It  has  been  obferv'd,  that  if  a  load-li:one  be  made  red-hot  in  the 
fire,  it  fcarce  retaîns  any  fcnfible  attraâivc  virtue  ;  only  it  will  be  able, 
by  being  endowed  with  a  magnetifm  from  the  earth,  to  drive  away  that 

f>ole  of  a  needle  which  agrées  in  dénomination  with  that  pôle  of  the 
oad-ftone,»  whereto  it  is  applied.  But  this  is  not  ftriôly  and  univcr- 
fally  true  ;  for  in  fome  of  our  £;3g^/(/!&  load-ftones,  it  has  been  remark'd, 
that  ignition  docs  not  only  leave  them  poflefs'd  of  a  direftive  virtue,  but 
alfo  a  confiderable  attractive  power;  fo  that  they  will  fuftain  a  large 
weight  of  fteeL 

9.  Wc 
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^.  Wc  took  three  Englijh  load-ftones,  that  appeared  tp  bc  of  a  ve- Physics. 
ly  compaft  fubllance  ;  two  of  them  not  near  half  an  inch  în  length  ;  K^/^^TSJ 
thc  other  much  greater,  being  about  an  înch  long,  and  of  a  confîde- 
rable  breadth,  yet  of  fmall  thicknefs:  thefe  were  made  red-hot  in  a 
fire  of  well-kindled  charcoal  ;  and  when  they  thorov/ly  glowed,  we 
removed  them,  one  after  another,  and  foon  fet  each  upon  a  plate  pf 
filver  ;  and  feverally  applying  a  capp'd  load-ftone  to  them  whîlft  yet 
red-hot,  ît  feem'd  manifeft  that  the  ftone  had  not  then  fo  ftrong 
an  efFe£k  on  them,  as  if  they  were  not  red-hot  :  but  when  they  ceas'd 
to  glow,  tho*  they  were  ftill  intenfely  hot,  the  armed  load-ftone  had  a 
more  powerfijl  opération  on  them,  by  way  of  attraftion,  and  fuftenta- 
tion,  than  before  ;  and,  alfo,  even  than  after  the  famé  ftones  were  grown 
cold. 

10.  This  experîment  was  repeated  with  the  two  fmaller  magnets  and 
the  greater,  with  the  like  fuccefs  :  and  when  they  were  grown  cold,  they 
did,  notwithftanding  their  havîng  been  twice  ignited,  dîfcover  fome  lîttlç 
magnetifm,  if  apply'd  to  the  end  of  a  well-excîted  magnetic  needie, 
nicely  pois'd,  with  its  centre  of  gravity  upon  the  point  of  an  ordîna- 
ry  needie.  And,  I  found  that  the  bigger  of  thefe  three  load-ftones,  af- 
ter the  firft,  if  not  alfo  after  the  fécond  ignition,  mov'd  the  magnetic 
needie  more  brilkly  thàn  one  would  hâve  expefted  \  and  being  thruft  în- 
to  filings  of  fteel,  and  then  taken  out,  it  carried  up  with  it  and  fuftained 
a  conficfcrable  number  of  them.  Whence  we  may  conclude,  that  in  fome 
load-ftone^  of  a  very  folid  conftitution,  fuch  as  this  was  ;  the  magneti- 
cal  virtue  îs  more  radicated  or  permanent,  than  in  the  generality  of  other 
magnetic  bodies  :  this  ftone  being  the  firft  wherein  I  obferv'd,  after  I 
had  thorowly  ignited  it,  any  attraélive  virtue  able  to  take  up  filings  of 
iron. 

11.  We  took  the  famé  load-ftone  that  was  employ'd  about  the  laft 
experîment,  and  having  again  made  it  red-hot,  in  the  fire,  fuffered  ît 
not  to  cool  leîfurely  in  the  air,  as  before,  but  quenched  it,  in  a  ba- 
fon  of  cold  water  ;  intending  thereby  to  make  a  double  variation  of  thc 
experîment  5  firft,  by  cooling  it  haftily  ;  and  next,  by  cooling  it  în  a 
fluîd,  vaftly  more  denfe  or  ponderous  than  the  air.  The  event  of  the 
trial  was,  that,  upon  the  immerfion  of  the  red-hot  ftone,  there  fell  oflf 
fome  flaky  matter,  as  if  ît  had  been  fcales  of  iron  -,  and  the  ftone,  when 
coJd,  would  not  take  up  any  filings  of  iron,  as  before  ît  did  ;  fo  that 
ît  appear'd  to  hâve  loft  much  of  the  virtue  it  fo  lately  had  ;  tho*  it  re- 
taîn'd  the  power  to  move  a  well-pois'd  needie,  if  it  were  held  near»  on 
eîther  fide  of  the  point  of  it. 

12.  Ablackoblong  load-ftone,  of  a  fîmilar  fubftance,  and  weîghing 
near  three  drams,  having  been  made  to  glow  in  a  fire  of  well-kindled 
charcoal,  and  to  continue  in  that  ftate  for  fome  minutes  \  being  weighed 
again  as  foon  as  it  was  coord>  loft  about  f  of  a  grain  in  weight^  and 
much  of  its  black  colour, 
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Physics.       13.  A  lump  of  îron-ore,  which  looked  almoft  like  a  whîte  ftone  ra. 

!^^VV^  therthan  common-ore,  and  about  the  bignefs  of  two  eggs;  being  apply'd, 
in  feveral  of  îrs  parts  to  an  excited  needle,  did  not  appear  to  move  it 
manifeftly.  Bat  b-ing  afterwards  made  glowing  hot,  and  kept  1b  for  a 
while,  and  then  cooled  ;  it  did  in  thofe  parts,  which  fcem*d  by  their 
new  colour  to  abound  with  metallinc  corpufclcs,  manifeftly  attraét  thc 
north  end  of  the  needle,  and  this  was  try'd,  both  with  a  needic  of  our 
own  touching,  and  by  the  mariners  needle,  whofe  Flower-de-Luce^  thc  burnt 
crè  manifeftly  drew. 

14.  A  brick  that  had  not  been  us*d,  being  faw'd  length-ways  into 
two  equal  pièces,  and  eadi  of  thefe  being  heated  red-hot  in  the  fire 
for  a  pretty  while,  and  afterwards  fuffer^d  to  cool  north  and  fouth  ; 
thereby  acquired  a  magnetical  verticity  :  and  with  that  end  which  in 
cooling  refpefted  the  fouth,  faintly  drew  the  Flower  de-Luce  of  thc 
mariner's  needle  ;  and  with  the  other  end,  fomewhat  more  vigorouf-- 
ly  drove  it  away,  and  a  littte  attraûed  the  other  extrême  of  thc  ncc- 
dJc. 

15.  We  took  a  black  load-ftone,  and  havîng  by  degrees  beaten  it  fmall, 
without  fufFering  ît  to  touch  any  iron  or  fteel  veflel,  or  inftrument  ;  we 
fet  afide  the  grofler  grains,  and  upon  fome  of  the  finer  powder  pour'd 
the  fpirît  of  common  fait,  which  had,  at  firft,  a  fenfible  opération  upon 
it,  by  producing  the  fetid  fumes,  and  making  a  kind  of  ebuUition,  as 
that  menftruum  ufually  does  upon  filings  of  iron  or  fteel.  Nevcrthclefs, 
being  kept  for  a  night  or  two  în  digeftion,  it  drew  a  high  tinéhire  ;  and 
tho*  this  was  not  at  ail,  like  the  folution  of  iron  in  fpirit  of  fait,  grecn, 
but  of  a  yellowifli  brown,  not  very  remote  from  rednefs  ;  yet  a  littic  of  it 
being  dropt  into  a  frefh  infufion  of  galls,  prefently  turned  it  to  an  inky 
fubftance,  which  in  fome  pofitîons  appear'd  bluifli,  as  a  tinfturc  of  light 
folution  of  fteel  would  hâve  donc.  And  having  carefiiHy  made  a  fbiu- 
tion  of  load-ftone,  with  good  yiqua  regia^  it  was  thought  to  bc  a  fine 
folution  of  gold. 

16.  Having  caus'd  a  wéak  load-ftone  to  be  heated  red-hot, /and  after- 
wards to  be  beaten  very  fine,  I  digefted  fpirit  of  fait  upon  it  ;  which  in  a 
few  hours  acquired  a  tinâure,  almoft  like  that  of  a  troubled  folution  of 
gold.  It  ftrongly  relifli'd  of  iron,  and  a  little  being  dropt  into  thc  in- 
fufion of  galls,  turned  it  immediately  înto  an  inky  liquor.  Part  of  this 
folution,  being  gently  evaporated,  grew  thick  like  an  extra6l^  but 
did  not  feem  difpos'd  to  fhoot  into  cryftals  ;  yet  another  part  of  it,  prc- 
cipitated  with  the  fait  of  tartar,  much  like  a  folution  of  vitriol  ;  and 
another  with  fpirit  of  fermentcd  urine,  gave  a  large  ydlowifh  rcd  prc- 


cipatate. 
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17,  A  red  minerai  of  a  confiftence  betwetn  ftony  and  earthy»  was  Phvsics. 
bjr  me  judged  to  bc  a  kind  of  iron-ore,  tho'  having  powder'd  fomc\yVNrf' 
of  it»  I  could  not  find  that  a  good  load*ftone  would  attraéfc  any  part 
diereof;  I,  therefere^  ems*d  îh»  red  powdcr,  -  wcttcd  with  linfeed 
cil,  to  be  kept,  for  about  two  hours,  glowing  hot,  in  a  crucible  ;  by 
whicK  means  it  was  turn'd  blackifh.  This  dark-colour'd  powder  being 
taken  out,  and  fuffer'd  to  cool,  would  readily  adhère  to  thc  famé  load- 
ftone,  almoft  as  if  it  had  been  a  heap  of  filings  of  iron.  But  the  ope- 
ration  of  the  fîre,  perhaps,  çontributçd  as  much  as  the  linfeed  oil,  to 
this  change:  for,  a«  parceL  of  tKe  red  powdec  bûng  Jcept  ignited  in  a 
crucible,  without  the  liqupr,   afterwards  appeared  magnetiçal. 
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^HAT  it  îs  not  neceflary  to  make  ckarical  attraction  tbe  ef- 
fe£t  of  a  quality,  flowing  immediatety  firom  a  fubftantial  fera, 

but  rather,  of  a  material  cffluvium,   iflliîng  from,  and  irtur- 

ninff  to,  the  eleétrical  body,  appears  from  feveral  particulars  obfenrabk  in 
fucn  bodies,  and  ditir  manner  of  afting. 
ad^wSltl'  Différent  hypothefes  are  advanccd  to  folvc  Ae  phcnomcna  of  dcâri- 
fiiZTthe  pbi' cz\  attraction.  The  firft  is  that  ofthe  lou-ncd  A  Cabeus^  who  thinis 
lumtua  e^f-thc  drawing  of  light  bodies  by  amber,  ISc.  may  *be  accounted  for, 
h&ricity.  frQni  fuppofing,  that  the  fteajis,  whfeh  iffuc  out  of  fuch  bodies,  dif- 
cufs  and  expel  the  neighbouring  air  i  which,  after  it  has  been  driven 
off  a  little  way,  makes,  as  it  were,  a  fmall  whirl-wind,  becaule  of  die 
refiftance  it  finds  from  the  remoter  air,  which  has  not  been  afiêâcd 
by  the  eledtrical  fteams  ;  and  that  thefe  Ihrinking  back  fwiftly  to  the 
eledb-ic  body,  do,  in  their  retums,  bring  along  with  them  ilich  h^  fîib* 
ftar)ces  as  they  meet  with  in  their  way.  And  upon  this  occafioA  fofifer  it 
tô  bfe  d»nfider*d  ;  whether  by  the  graVity  of  the  atmofpherical  air,  fur- 
mounting  the  fpecific  gravity  of  the  rarified  atmofphere  about  the  am- 
ber,  the  attraction  may  not,  in  feveral  cafés,  be  either  caufed  or  promo- 
tcd.  Another  hypothefis  is  that  of  Sir  Kenelm  Digby^  and  others  :  ac- 
cording  to  which,  the  amber  by  being  chafed,  is  made  to  cmh  certain 
rays  of  unéhious  fteams,  which,  when  they  corne  to  be  a  littlc  cool- 
cd  by  the  external  air,  are  foioewhat  condenfed;  and  harc  \ott  of 
their  former  agitation,  flirink  back  to  the  body,  whence  they  éjlycd, 
and  carry  with  them  thofe  light  bodies,  to  which  their  fàrthcr  ends 
happen  to  adhère,  at  the  time  of  their  retraâion.  And  this  way  k 
employ'd  alfo  by  the  learned  Gajfendusj  who  adds,  that  fuch  cleâri- 
ca]  rays  being  emitted  feveral  ways,  and  confequently  crofling  onc  aoo- 
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tkcr,  get  înto  thc  pores  of  the  light  body  to  be  attraded,  and,  by  mcaas  Physics.- 
cf  their  crofling,  take  the  fefter  hold  of  it,  and  hâve  the  greater  force  V^VS^ 
to  carry  it  along  with  them,  when  they  fhrink  back  to  the  body,  whence 
diey  weré  emitted. 

A  third  hypothefis  is  devifed  by  Des  Caries,  who  dîflîkes  the  foliï-^ 
tions  of  othcrs,  chicfly  becaufe  he  thinks^  them  ndt  applicable  to  glafs, 
whikh  Ke  fuppofcs  unfit  to  yîdd  effluvia,  tho*  ît|  be  an  jdeftrîcal  bo- 
dy }  and  therefiwe  attempts  to  aceount  for  eleftrîcal  attraftions,  by  means 
of  certain  porticles,  fhaped  almoft  like  fmall  pièces  of  ribband,  which 
he  fuppoics  to  be  formed  of  fubtile  matter,  harboured  în  the  pores 
of  glafe  :  but  this  is  very  doubtfiiUy  propofcd,  by  the  author,  and 
feems  to  bc  cmbraced  upon  a  mîftake.  He  làys,  mat  eleftrical  efflu- 
via,  fuch  as  are  fuppofed  to  be  emîttcd  by  amber,  wax,  6f^.  capnot 
bc  imagined  to  proceed  from  glafs  ;  which  fuppofition  I  grantls  plaufîble, 
but  cannot  allow  it  to  be  true.  For  as  folîd  a  body  as  glals  îs,  yet 
if  you  dextroufly  rub,  for  two  or  three  minutes,  two  pièces  of  it  a- 
gainft  onc  another,  you  will  find  that  glafs  is  able  to  émit  very  ftrong 
cffluvia. 

But  It  ts  not  neceflary,  that  I  fhould  hère  ccmfider^  ail  that  has 
bccn  faid  for  and  c^aîftft  each  of  the  hypoAefes  mentîon'd  ;  fince  they 
ail  agrée,  that  eleftrical  attraftions  are  not  the  eflfefts  of  a  mère  qualî- 
ty,  but  of  a  material  efflux  from  the  attrafting  bodyj  and  ail  en- 
deavour  to  folve  the  phenomena  in  a  mcchanical  way,  without  having 
recourCe  to  fubftantial  forms  and  inexplicable  qualities,  or  fo  much  as 
takine  notice  of  the  hypbftatical  principles  of  the  chymifts.  It  may, 
thcreforc,  fuffice,  that  I  hère  mention  fome  phenomena,  which,  in  gê- 
nerai, make  ît  probable,  that  amber,  fcff.  draw  light  bodies,  by  virtuc 
of  fome  mechanical  properties,  either  of  the  attrafting,  or  attrafted  bo- 
dies, or  of  both. 

1 .  The  firft  and  moft  gênerai  obfervation  is,  that  eleftrical  bodies  at-  qiat  ebOri^ 
traft  not,  unlefs  they  be  warmed  ;  which,  tho*  it  does  not  always  hold,  toi  bodiu  aa 
yet  fcrves  to  countenance  our  doftrine  of  corporeal  effluvia.  For  it  is  f^^^<^' 
known,  that  heat,  by  agitatin^  the  parts  of  a  fit  body,  folicits  it  to  fend 

out  its  effluvia,  as  îs  obvious  m  odoriferous  gums  and  perfiimes,  which, 
being  heated,  émit  their  fragrant  fteams  both  nuther,  and  in  greater  plen- 
ty,  than  otherwife  they  would.  ^ 

2.  It  has  been  obferved,  that  ambe?>  warmed  by  thc  fire,  does 
not  attraft  fo  vigoroufly,  as  if  it  acquires  an  equal  degree  of  heat,  by 
chafing:  fo  that  the  modification  of  motion,  in  the  interna^  parts, 
and  in  the  cffluvia,  may,  as  well  as  the  degree  of  it,  contributc  to  tixe 
attraftion.  And  the  efreft  may  often  be  promoted  by  employing  both 
thefe  ways  fucceflively  ;  as  I  manifeftly  found,  by  firft  warming  am- 
ber by  die  fire,  and  prefendy  after  chafing  ît  upon  a  piçce  of  doth:. 
as  if  the  heat  of  the  fire  had  put  the  oarts  înto  a  gênerai,  but  con- 
fuiêd  agitation  i  to  which  ic  was  eafy  for  the  fuhfequenc  attrition  tp  ^ 
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Physics.    giv^  ^  convenîent  mcxlification,  in  a  body  whofe  texture  dîfpofes   ir  to 
K^f^f\J  bccomc  vifforoufly  eleôrical. 

3.  Another  obfervation  is,  that  eleârical  bodies  require  a  polîih,  as 
well  as  attrîtion  ;  and  tho*  I  doubt  whedier  thc  nilc  bc  infallible,  yct 
weaker  eleétrics  require  to  be  as  well  wiped^  as  chafcd  ;  and  cvcn 
good  ones  will  bave  their  opération  promotied  by  the  famé  tneans. 
For  wiping  is  a  kind  of  attrition,  and  frees  the  iiurface  From  what 
might  choak  the  pores  of  the  amber,  or  hinder  thc  efflux  of  its 
fteams. 

4.  It  is  likewife  obferved,  that  as  thp'  magnetical  fteams  are  fo  fub- 
tile,  that  they  penetrate  thro'  ail  kinds  of  médiums  hitherta  known  ; 
eleârical  efBuvia  are,  like  thofe  of  fome  odoriferous  bodies,  esifîly  checked 
in  their  progrefs  ;  fince  the  interpofition  of  the  fineft  linen  or  iàrfhc^ 
is  fuificient  to  hinder  ail  the  opération  of  excited  amber  upon  a  ftiaw, 
or  a  feather,  placed  cver  fo  little  beyond  ic. 

5.  It  has  been  alfo  obferved,  that  the  eSèâs  of  eleârical  attraâion 
are  weakned,  if  the  air  be  thick  and  cloudy  ;  and  efpecially,  if  a 
fouth  wind  blows  ;  that  eleûrics  difplay  their  vîrtue  more  faintly  by 
night  than  by  day,  but  more  vigoroufly,  in  clear  weather^  and  whcn 
the  wind  is  northerly  ;  and  that  thofe  bodies,  which  are  but  /àintiy 
drawn,  when  the  weather  is  clear,  will  not  be  at  ali  moved  when  it  is 
thick  and  cloudy. 

6.  We  hâve  alfo  obferved,  that  feveral  concrètes,  which  are  notably 
eleftrical,  abound  in  a  fubtile  matter,  capable  of  being  manifeftly  e- 
vaporated  by  heat,  and  rubbing.  Thus,  moft  refinous  gums,  which 
draw  light  bodies,  do  alfo,  being  moderately  Iblicited  by  heat»  cmic 
fteams  y  pièces  of  fulphur,  upon  due  attrîtion,  give  a  fulphureous  fmell  ; 
and  the  pièce  of  amber,  which  I  moft  employ,  and  is  fomewliat 
large,  and  very  well  polifhed,  being  rubb*d  upon  a  pièce  of  wooiJen 
cloth,  will  émit  fteams,  manifeftly  fcented  of  amber. 

7.  It  agrées  very  well  wîth  what  we  havc  faid  of  the  corporeal  éma- 
nations of  amber,  that  its  attradlive  power  will  continue,  afcer  ir  has 
been  once  excited.  For  the  attrition  having  caufed  an  inteftine  motion 
in  its  parts,  the  heat  thereby  excited  ought  not  to  ceafe,  as  /bon  as 
cver  the  rubbing  is  over,  but  to  continue  capable  ofemittingeffluvia  for 
fome  time  afterwards,  longer  or  fhorter,  according  to  the  goodneÊ  rf 
the  eleâïic,  and  the  degree  ^  the  commotion  made  ;  ail  which,  joined 
together,  may  fometimes  make  the  effe<5t  confiderable  ;  and  by  this  means, 
on  a  warm  day,  I  with  a  certain  body,  not  bigger  than  a  pea,  but  very 
vigoroufly  attradtive,  mbved  a  fteel  needle,  freely  poifed,  about  thrcc 
mmutes  after  I  had  left  off  rubbing  it. 

8.  It  feems  not  .impoflîble,  that  eleftrical  effluvia  ftiould  infinu- 
atc  themfelves  înto  fhé  pores  of  many  other  bodies,  becaufê  I  lave 
found  them  fubtile  enough  to  attradt,  not  only  fpirit  of  wine»  but 
that  fluid,  we  call  fmoke.  For,  having  well  lighted  a  wax-tatper,  I 
blew  out  the  flame,  and  when  the  fmoke  afcended,  in  a  flendcr  ibram, 
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«cia    ai:  a   convcnicnc  amancc   rrom  ir,  an   excitec  pièce   oî  ainber,  orFHYSics^ 
a  chafed  diamond,  which  would  manifeftly  make  the  afcending  fmoke  K^y^J 
turn  out  of  its  former  Une,  and  beat,  as  it  wcre,   againft  the  eleôrîc  i 
and   thîs,  if  vigorous,  would  ad  at  a  conriderai>le  diftance,  and  fcem  to 
fmoke  for  a  tolerable  while  after. 

9.   That  this  attraâion  dépends  not  on  any  particular  fympathy  be- 
rwreen  an  dcôric,  and  the  l)ody  whereon  it  opérâtes,  fecms  the   more 
probable,  becaufe  amber  attraâs  not  only  one  detenninate  fort  of  bo- 
dies^    as  the   load-ftone   îron,    and    thofe   bodies,  wherein   it    abounds, 
but    draws  îndifFcrently  ail  bodies  whatfoever,  placed  at  a  due  diftance 
from   it,   provided  thcy    be  minute  or    light.     But   I  am   yet  in  fuf- 
perifc  as  to    its  attraâion  of  fire;  for,  having  applied  a  ftrong  eleôric, 
at    a  proper  diftance,  to  fmall  fragments  of  kindied  matter,  they  were 
readiJjr  attraâed,  and  flione,  whilft  fticking  to  the  body  ;  but  looking 
attentively  upon   them,    I  found   the    fhining    fparks    to    be  cloathed 
-with  light   aihes,   which,   in    fpite  of  my  care,  had   been  aiready  for- 
med  about  the    attraâed  corpufdes,    upon  part  of  the  fire's  expiring  5 
fo  that  it  remained  doubtfiil,  whether  the  kindied  corpufcles,  whilft  to- 
tally  fuch,  were  attraâed  ;   or  whether  the  immédiate  objeâs  of  the 
atrniAion   were  not   the  new-formed  aihes,  which  carried  up  with  them 
the  uneztinguiihed  parts  of  the  fire,    that  chanced  to   be   lodged   in 
them.      But  as  for  flame,   our  Gilbert  delivers  it  for  his  own  experi* 
ment,  that  an  eleôric  will  not  move  the    flame  of  the    flendereft   can- 
die.    I  hâve  try*d  it  with  a  rough  diamond,  extraordinarily  attraâive  ; 
and  was  not   iatisfy'd,  that   it  attraâed  the  flame,  as  it  vifibly    did 
dx  fmoke.    But  tho'  this  fhould  prove  an  exception  to  the  rule>  yet 
it  may  well  agrée  with  my  hypothefis  ;  (irxe  the  heat  of  the  flame  might 
diflipate  the  efiluvia,   bv  means  whereof  the  attraâion  fhould  be  per- 
fbrmed.    The  celerity  alfo  of  the  motion  of  the  flame  upwards,  might 
render  it  very  difficolt  for  the  eleftrical  efiluvia,  to  divert  it  from  its 
courfe. 

10.  We  bave  fcnind^  that  a  rigorous  jpiece  of  amber  will  draw,  not 
only  the  powder  of  amber,  but  larger  tragments  of  it.  And,  as  one 
contrary  direâs  to  another,  fo  this  trial  fuggefted  a  farther  \  which, 
in  cafe  of  fuccefs,  would  probably  argue  that  in  eleétrical  attraâion, 
jioc  only  effluvia  are  emitted  by  the  eleârical  bodv  ;  but  that  thefe  efflu- 
via  fkften  upon  the  body  to  be  drawn,  in  fuch  a  manner,  that  the 
intervening  vifcous  ftrings,  which  may  be  fuppofed  made  up  of  thofe 
cohering  efiluvia,  are,  when  their  agitation  ceafes,  contraâed,  or  made 
to  ihrink  inwards  toward  both  ends,  almoft  as  a  highly-ftretched 
Jute-ftring,  when  permitted  to  fluînk  into  fliorter  dimenfions.  But 
the  conjeâure  itfclf  was  much  more  eafy  to  make,  than  the  expcri- 
mcnt  requifite  to  examine  it.  For  wc  found  it  difiicult  to  lufpend, 
exctte  and  poife  an  eleftric,  fo  that  the  faint  force,  whcrcwith  it  at- 
traâs light  fubftances,  fliould  procure  a  motion  to  its  whole  body. 
But,   after  fome  fruitleis  attempts  with  other  eleârics,  I  had  recourfe 
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Physics.  to  ar  vcry  vigarous  pièce  of  poliJhed  amber  ;   and  when  wc  had* 
V/^YnI^  the  help  of  a  little  wax,  fufpcnded  ît  by  a  filken  ftring,  we  vcry  wcU 
chafed  onc  of  the  blunt  cdges  of  it  upon  a  fcind  of  large  pin-cuihion, 
covered  with  a  coarfe  black  wooUen  ftuff  i  and  dien  brought  the  eleâric» 
as  foon  as  we   could,  to  reft,  pendulous  at  the  bottom  of  the  ftring. 
And  thus,  at  length,  we  found,  that  if,  as  foon  as  the  fufpcnded  clcftric 
was  brought  to  fcttle   freeiy,  we  applied  to  the  chafed  edge,   but  wirh- 
out  touching  it,  the  cuftiion,  which,   bjr   reafon  of  its  ro^g^  fuperficics 
and  porofity,  was  fit  for  the  eleifb-ical  cffluria  to  faften  upon,  àe  edge 
would  manifcftly  be  drawn  afide  by  the  culhion  fteadily  hdd  :  and  if 
this  was  flowly  removed,    that  would  foUow  it  a  confiderable  way  i 
and  when  this  body  no  longer  dcuined  it,  'rwould  return   to  the  pof- 
ture,  wherein  it  had  fetded  before.     And  diis  power  of  approaching  die 
cufliion,  by  virtue  of  the  opération  of  its  own  ftean^,  was  fo  durable  in 
our  amber,  that  by  once  chafing  it,   I  was  able  to  nuke  it  fblJow  the 
culhion  no  lefs  than  ten  or  eleven  times. 
EUaricity,         1 1 .  Other  phenomena  might  be  added  of  the  famé  tendency  \  but, 
producibu  by  defigning  hère  to  gîve  only  fome  experimopts  about  the  produ^km  of 
mecbanieal    elcftricity,   it  will   be  fufficient  to  relate  how   I  hâve  produced  or  dc- 
^  «»-?«•        ftroy'd  this  quality  in  certain  bodies,   by  means  of  altérations,  which 
appeared  to  be  no  other  than  mechanical.     And  (i.)  Having,   with  a 
very  mild   heat,   flowly  evaporated  about   a  fourth  part  of  gpod  tur- 
pentine,    I   found,   the  remaining  body  would  not,  when  cold,   conti- 
nue a  liquor,  but  it  hardned  into  a  tranfparent  '  gum,  almoft   Itke  am- 
ber,   ^nd   proved  eleétrical.      (2.)  By   mixing   two  fuch  liquîd  bodies, 
as  Petr^leuffij  and    ftrong  fpirit  of  nitre,    in  a  certain  proportion,  and 
then  diftillii^  them,till  there  remained  a  dry  ma&,   I  obtained  a  little 
fubftance,   as  black  as  jet  -,   with  its  fuperficies,  where  it  was  contig^ous 
to  the  retort,   glofiy,   as  that  minerai  is  when  poliflied  :    and    I  tound 
it  farther  refemble  jet,   in  havin^  an  eleftrical  faculty.     (3.)  Having 
burnt  antimony   to  afhes,  and  of  thofe   aflies,    without  any   addition, 
made  a  tranfparent   glafs,   I  perceived  it   manifeft,    when    rubbed,   a* 
confiderable  eleâricity.     And  this  is  the  more  remarkable,  becaufê,  as 
a  Vitrum  Antimonii^  which  is  faid  to  be  purer  than  ordinary,  may  be 
made  of  the    regulus   of  the    famé  minerai,   in  whoië   préparation,  a 
great  part    of  the    antimonial    fulphur   is  feparatcd,   and  left  among 
the  Scoria  ;   fo  glafs  of  antimony,   made*  without  addition,   may  eafily 
be  reduced  to  a  regulus  ;  a  body  not  reckoned  eieârical.     (4.)  I  made 
fome  glafs  of  lead  perfe^   which  alfo  was  not  deftitute  of  an  eieâri- 
cal virtue,   tho*  it  had  but  a  very  languid  one.     And  this  glafs  might 
eaf>iy  be  wrought  again  to  afFord  malléable  lead,    which    was  never 
redboned  among  eieârical  bodies.     (5.)  Having  warily  diftilled  amber, 
by  itfelf,  that  I  might  hâve  an  unmixed  Caput  ntorttmm^  and  continued 
the  \  opération,  till  it  had  afibrded  a  large  proportion  of  phlegm,  fpîriti 
vokVjler  fait,  and  oil,  we  carefiilly  broke  the  retort,  and  took  out  the 
remain&ng  matter  in  a  lump,  which^  tho*  it  had  quice  loft  its  colour, 
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beiiig  burnt  black»  and  tho*  grown  ftrangcly  brittle  ;  yct  this  Çaput  Physics. 
mtrtuum  was  fo  far  from  having  loft  its  eleôrical  faculty,  that  it  ^.•VnJ 
feem'd  to  attraét  more  vîgoroufly  than  amber  itfelf,  before  it  is  corn- 
mitted  to  diftillation.  And  from  the  inftances  âffordcd  by  the  glafs 
of  antimony,  we  may  leam,  that  when  the  form  of  a  body  feems  to 
bc  dcftroyed  by  analyfis^  which  dîffipates  the  parts  of  it,  the  re- 
maining  fub^ancc  may  yct  be  endowed  with  elcftricîty.  From  the 
fecond  cxample,  and  trom  the  common  glafs,  which  is  eleârical,  wc 
may  alfo  leam,  that  bodics,  which  are  neîthcr  of  them,  a-part,  endowed 
wim  cleébicity,  may  acquire  that  virtue  in  the  compound  fubftance, 
which  they  conftitutc. 

12.  To  thefe  cxperiments,  I  fhall  add  a  furprizing  phenomenon, 
which  may  help  to  make  ic  probable,  that  eleétrical  attrapions  need 
not  be  attributed  to  the  fubftantial,  or  eflential  form  of  the  attrahent  ; 
but  may  be  the  efFefts  of  unheedcd,  and  fortuitous  caufes.  That  felfe 
locks  of  haïr,  brought  to  a  certain  degree  of  drynefs,  will  be  attrafted 
by  the  flcfh  of  fome  perfons,  I  had  proof  in  two  beautifui  ladies  who 
wore  them  ;  for,  at  fome  times,  I  obferv*d,  that  they  could  not  keep 
them  from  flying  to  thcir  chceks,  and  from  ftriking  there,  tho*  nèither 
of  them  had  occafion  for,  or  did  ufc  paint.  When  on#  of  thefê  beauties 
firft  fliewed  me  this  experiment,  I  turned  it  to  a  complément,  fufpec- 
ting  there  mij^t  be  fome  trick  in  it,  tho*  I  afterwards  faw  the  ^me 
thing  happen  in  the  locks  of  the  other  too  5  who  gave  me  leave  to  fa- 
tisfy  my  fclf  farthcr  ;  and  defiring  her  to  hold  hcr  warm  hand  at  a  con- 
vcnîcnt  diftance  from  one  of  thofe  locks  taken  ofF  and  placed  in  the  frec 
air,  as  Ibon  as  Ihe  did  this,  the  lower  end  pf-die  lock,  which  was  free, 
applied  itfelf  prcfèntly  to  hcr  hand.  This  fcem'd  the  more  ftrange,  be- 
catife  fo  grcat  a  multitude  of  hairs  would  not  hâve  been  eafily  attrac- 
tcd  by  an  ordinary  eleftrical  body,  which  had  not  been  conlîderably 
large,  or  cxtraordînary  vigorous.  AfterWards  I  enquired  of  fome  other 
young  ladies,  whether  they  had  obferved  any  fuch  thing;  and  one  of 
them  told  me,  Ihe  had  fometimes  met  with  thefe  troublefome  locks  ; 
but  that  ail  flie  could  fay  farther  was,  that  they  feem'd  tp  fly  moft 
to  her  cheeks,  when  they  had  been  put  into  a  flifF  curi,  and  when 
riieiweather  was  frofty  *. 

•  13.  Having 


^fAr.SfifbmGraf^  fbuiid  hy  trial,  that 
-a  featber  dnmm  thio*  kis  fingers  acqoired  a 
^«me  of  ekôricity»  aod  would  be  attrac* 
M  by  the  finger  when  held  near  it  ;  tliat 
a  Immoii  batr,  after  having  paffed  three 
or  4mir  tînes  becween  hh  finger  and  thnmb, 
woddfly  to  his  finger  at  the  diftance  of  half 
an  tnch  ;  and  that  the  haïr  of  a  dog*8  ear 
ud  tfaroida  offilk  would  do  the  like.    Hi« 


trials  aHb  facceeded  in  pièces  of  ribband  of 
îeveral  coloars,  and  half  a  yard  long  ;  fo  that 
the  hand  held  at  the  lower  end  of  any  oi 
them*  would  attraâ  them  at  the  diÂance  of 
five  or  fix  inches.  Bat  if  they  imbibcd  the 
moifture  of  the  air,  their  eleâricity  woahi  be 
much  weakenM  thereby  ;  tho*  in  this  café» 
the  fire  never  fail'd  to  give  them  a  ftrong  one; 
la  tbott,  he  lbi»d  wooUen,  paper»  leather» 
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Phvsics.       13.  Having  moderately  cxcitcd  a  large  ▼igorous  pièce  of  amber,    I 

\y^Y\J  held  a  downy  feather   fo  clofe  to  it,   that  thc  ncareft  part  thercof  was 

drawn  by,   and  ftuck  faft  to  it  ;    the  rcmoter  parts  continuing  in  their 

former  pofture  :    then  applying  my    fingcr  to  the   erçft  downy  part^ 

it  îmmediately  left  its  pofture,  and    applied  itfelf  to  my  finger,    as  if 

that  had  becn  an  eledrical  body.    And  whether   I  ofFered  my   naïl,  or 

the  pulp  of   my  finger   thereto,   or  held  it  towards    the  right    hand, 

the  kft,  or  direftly  over  the  hairs  or  fcathers,  which  were  near  the  litdc 

quill,    they   fuddenly,    and    for  aught   that   appeared»    equally    nim*d 

towards  them,   and  faften'd   themfelves    thereto.      And  to  fhew,   that 

the  fteams,  which  iflued  out  of  my  finger,   were  not  necefTary   to  at- 

traft  thefe   hairs,  I   applied  to  them,   after  the  famé  manner,  a  Vittle 

cylindrical    infiniment   of  filver,   to  which  they    bowed,   and  fkftened 

themfelves,   as   they  had  done  to  my   finger  ;  tho*  the  tip  of  this   in- 

ftrument   was  prefented   to  them  in  feveral  poftures.       The  like  fac- 

cefs   I    had    wich    the   end    of  an    iron    key,    and  alfo  with  a  cold 

pièce  of  polifhed  black  marble  :  and   fometimes  the   hairs  fo  readily 

faftened    themfelves   to   thefe    extraneous,    and    unexcited    bodies,    that 

I  hâve  been  able  to   make  one  of  them  draw   the  feather    from  thc 

amber  itfelf.      Jtut  it    is  to   be  obferved,   that  this  unufua]   attraction 

happened,   only,   whilft  thc    eleârrcal   opération   of  the  excited  amber 

continued    ftrong  enough  to  fuftain  the  feathers.     For  afterwards,  ncî- 

ther  the  approach  of  my   finger,   nor  that  of  the    other    bodies,  would 

make  them  change  their  pofture  ;   yet  as  foon  as  ever  the  amber  was 

excited   again  by  a  little  friâion,   the  feather  would  be  difpofed  to  ap- 

ply   itfelf  again   to  the  bodies  mentioned.      And  left  therc  Ihould  be 

any  peculianty  in  that  particular  feather,  I  made  trials  with  others,  and 

found  the  experiment  to  anfwer  in  the  famé  manner.     I  made  the  cx- 

periment  alfo  at  différent  times,   at  fome  months  interval,  but  ftill  with 

the  like  fuccefs.     And  farther,  I  found  the  like  fuccefs,  when,  in  place 

of  amber,   I    fubftituted    another  eleâric,    and   particularly  a  fînoodi 

mafs  of  melted  brimftone. 


wood-ihavings,  parchment,  and  gold-bea- 
cers  fkin,  to  be  eleârical,  and  that  they 
not  only  came  to  the  hand,  or  any  other 
folid  body,  bat  attraâed  fmall  bodies  to 
them,  fometimes  at  the  diftance  of  eight 
or  ten  inches.  Some  of  thefe»  alfo,  ap- 
pearM  luminoas  upon  friôion,  See  Pbilof. 
Tranf,  N*».  366.    p,  104. 

Thc  late  Mr.  Haukjhet^  difcovcr*d  a 
furprizjng  kind  of  eleâricity  in  glafs.  A 
tabe  of  that  métal  he  found»  woaM» 
when  rubbed,    varioufly   attraâ    piecei  cf 


leaf-brafs,  at  a  confiderable  diAance.  and 
with  greater  force,  the  more  tUe  tabe 
was  heated  by  rubbing  ;  tho*  tlûs  ît  ^ 
diffÎBrently»   according  to  the  different  ten- 

rand  conftitQtioB  of  the  air.  He  al- 
found  that  the  cfiêâ  coÂd»  or  was  de* 
ilroyM»  npon  exhaofting  che  air  ont  of  the 
tube»  but  that  it  retum'd  in  a  anfiden- 
ble  degree»  opon  its  re-admiffion»  «ich- 
ottt  any  new  attrttioa.  Hm1^%  E^ 
rimiiU4,  p.  53. 
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I  alfo  found,  that  a  vigorous  pièce  of  amber,  which  I  caufed  to  be  pur-  Physiçs, 
polely  turn*d,  and  polifli'd  for  eleftric  experiments,  wouM,  in  warm  wea-  *" 
ther,  manifeftly  retain  the  power  of  attratting  for  fcveral  minutes  -,  and  it 
has  ftirr'd  a  poifed  needle,  a  quarter  of  an  hour  after  it  had  been  chafed. 
Thîs  pièce  of  amber,  being  firft  well  rubb*d,  we  fufpended  ovér  a  ftraw, 
a  feather,  or  other  light  body  in  a  glafs  receiver,  and  prefently  exliauft- 
îng  the  glafs  of  air,  we  let  down  the  amber  tiU  it  came  very  near 
the  ftraw  or  feather,  and  perceived,  in  fome  trials,  that  upon  the  leaft 
contaâ  it  wou'd  raife  them  up,  and  in  others,  wîthout  touching,  attrait 
them. 

14.  But  the  eyent  of  cleftrical  experiments  is  not  always  fo  certain, 
as  that  of  many  others  -,  being  fometimes  much  varied  by  fcemingly 
flight  circumftances,  and  now  and  then  by  fome,  which  are  altoge* 
ther  over-looked.  And  it  is  not  fo  certain,  as  many  think,  whether 
fome  particular  bodies  be,  or  be  not  eleftrical.  For  Kir  cher  reckons 
cryftal  among  thofe  gems,  that  hâve  not  the  attraûive  power,  we  arc 
fpeaking  of  1  yet  I  remcmber  not,  among  ^11  the  trials  I  hâve  madc  with 
native  cryftal,  to  hâve  found  any  pièce  deftitute  of  it.  A  late  writer, 
alfo,  reciting  the  eleftrics,.  reckoned  up»  by  Gilbert^  and  increalîng  the 
number  with  fome  obfefved  by  himfelf,  dénies  eleftricity  to  the  cor- 
nelian,  and  the  emerald.  I  the  lefs  wonder  he  fhould  do  it  to  the 
former,  becaufe  I  hâve  my  felf  in  vain  tried  to  make  any  attraftion 
with  a  pièce  of  corneliah,  fp  large  and  fo  fair,  that  it  was  kept  fof 
a  rarity;  yet  with  feveral  other  fine  cornelians,  I  hâve  been  able  to 
attraÔ,  very  manifeftly,  fome  light  bodies  :  and  I  ufually  wear  a  cor- 
nelian,  which  is  richly  endowed  with  eleftricity.  And  as  for  eme- 
ralds,  I  hâve,  indeed,  feen  a  ftone,  which,  tho*  green,  had  a  vigorous 
eleâricity  :  this,  however,  was  not  a  true  emerald,  but,  which  is  rare,  a 
green  fapphire  :  and  I  learned  of  the  jeweller,  who  eut  it,  that  it  was 
fo  far  from  having  the  foftnefs  of  an  emerald,  that  he  found  it  even 
harder  than  a  blue  fapphire,  Without,  therefore,  concludîng.  any  thing 
from  this  experiment,  except,  that  the  want  of  an  eleftrical  faculty 
mîght  be  thought  a  concomitant,  rather  of  the  peculiar  texture  of 
the  emerald,  than  of  its  green  colour,  I  proceeded  to  make  trial  with 
three  or  four  true  emeralds,  and  found  them  ail  fomewhat,  tho*  not 
equally  eledtrical  :  and  tho*  by  this  fuccefs,  I  could  not  gain  a  new 
way  to  judge  of  true  and  falfe  emeralds,  yet  the  rule  I  hoped  to  hâve 
eftabiîfli*d  in  thefc,  may  be  of  ufe  in  eftimating,  whether  diamonds 
be  genuinc  or  counterfeit.  For  tho*  glafs  hath  a  faint  eleftricity,  that 
of  diamonds  is  exceeding  vigorous.  And  I  do  not  remembcr  to  hâve 
met  with  any  cleâric  of  the  famé  bulk,  more  vigorous,  than  a  rough 
diamond  I  hâve.  But  as  it  has  been  obferved,  that  diamonds  attraâ 
bettcr  whilft  rough,  than  after  they  are  eut  and  polifhed  ;  thîs  feems 
to  contradift  what  we  faid  of  other  eleftrics,  that  they  attradt  more 
vîgoroufly,    if  the  furfacc  be  madc  very  fmooth,  than  othcrwifc  :  but 
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Physics.  the  great  rapîdîty,  with  which  the  wheels  that  ferve  to  eut  and  polifh 
^diamonds  muft  be  moved,  excites  a  great  degree  of  heat  in  the  ftooe  ; 
whereby,  perhaps,  it  lofes  its  exhalable  matter  fo  plentifully,  as  to  impo- 
verifh  it  :  and,  perhaps,  alfo,  fome  little  change  may  be  hereby  madc  in 
its  texture,  which  indifpofes  it  to  émit  fuch  effluvia,  as  are  the  inftruments 
of  eleftrical  attradUon,  But  as  I  willingly  leave  the  matter  of  fkdt  to  for- 
ther  trial  ^  fo  I  do  the  caufe  of  it,  in  café  that  proves  true,  to  Ëuther  ia^ 
quiry. 
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MECHANICAL  CAUSES 

O  F 

PRECIPITATION. 

BY  précipitation,  I  hère  mean  llich  an  agitation,  or  motion  of  an  PncipUation, 
heterogeneous  liquor,  as  makes  the  parts  of  ît  fubfide  in  the  form*«'^*'« 
of  a  powder,  or  other  confident  body.  And  as  chymîfts  call  the 
fabftance,  which  thus  falls  to  the  bottom  of  the  liquor,  precipitate  5  fo 
we  fhall  term  the  body,  put  into  the  liquor,  the  précipitant  ;  that 
which  is  to  be  ftruck  down,  the  precipitable  fubftance  or  matter  ;  and 
the  liquor,  wherein  it  fwims  before  the  feparation,  the  menftruum  or 
folvent.  When  the  fall  of  a  body  is  procured  by  a  précipitant,  the 
opération  is  called  précipitation,  in  the  proper  or  ftrid  fenfe  :  but  when 
the  feparation  is  made  without  any  fuch  addition,  or  when  the  fub- 
ftance feparated  from  the  fluid  part  of  th^  liquor  émerges,  inftead  of  fub- 
(iding,  then  the  word  is  ufed  in  a  more  comprehenfive,  but  lefs  proper 
fenfe. 

The  very  name  of  précipitation  having,  in  its  chymical  fenfe,  been//i  eaufi  ta- 
fcarce  heard  of  in   the   peripatetic  fchools,    it  is  not  to  be  expeâed,  f «''''' '^^* 
that  they    Ihould    hâve  given  us  the  reafons  of  the  thing.     And  it  is 
likely,  that  thofe  few  AriftotelianSy  who  hâve  taken  notice  of  thîs  ope- 
ration,  would,   according  to  their  cuftom   on  fuch  occafîons,    hâve  rc- 
courfe    to    fome    fecret    fympathy   or  antipatliy    between    the   bodies, 
whofe  aftion    and  re-a6tion  appears    in  this   procefs.     And  thus  fome 
chymifts  afcribe  précipitation,  either   to  a  fympathy  betwixt  the  pre- 
cipitating  body  and  the   menftruum,    which  makes  the  folvent  run  to 
the  cmbraces  of  the  précipitant,"    and  fo  let  fall  the  particles  of  the 
body  fuftained    before  -,   or  to  a  great    contrariety   between   the  acid 
/ait  of  the  menftruum,    and    the  fixed  fait  of  the  oil,    or  folution  of 
caJcined  tartar,  which  is  the  moft  ufual  précipitant  they  employ.    But 
I  fcc  not  how  cithcr  of  thefe  caufes  will  reach  to  ail  the  phenomena 
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Physics.  cxhibîted,  or  give  a  truc  account  of  fome  of  thofe,  to  which  it  feems 
UiPy^^ii^  applicable.     For  firft,  in  précipitations,  wherein,  what  they  call  a  Çym- 

Î)athy   between    the     lîqiiors,  is  fuppofed   to  produce   the  efFeét  ;    this 
ympathy  does  not  fliew  fuch    an   occult  quality  as  is  prefumed,  but 
rather  confifts  in  a  greater  correfpondence,    as    to  bigncls,  fhape,  mo- 
tion, and  porcs  of  the  minute  parts,  between    the  menftruum  and  the 
précipitant,  than  between   the  famé  folvent,  and  the  body  it  before  Jcept 
diflblvcd.     And  tho*  this  fympathy,  rightly  exçlained,  may  bc  aJlow- 
ed  to  hâve  an  intereft  in  fome  fuch  précipitations,  as  let  fidl  the  diC- 
folved  body  in  its  priftine  nature  and  form,  only  reduced  to  minute 
powder  ;  yet  in  ttfe  generality  of  précipitations,  this  doétrine  will  fcarce 
hold  :  for  in   fome  that  we  havc   made  of  gold  and  filvcr,  in  proper 
menftruums,   after    the  fubfiding   matter  had    been  well    wafhed  and 
dricd  ;  I   found  the  powder  to  cxceed  the  weight  of  the  gold  and  fil- 
ver  put  to  diflbive  :  and  the  eyt  it  felf  fuflîdendy  difcovcrs  fuch  pré- 
cipitâtes not  to  be  mère  mctalline  powders,  but  compofidons,  conlift- 
ing  not  of  the  combined  faits  alone,  but  of  the  metalline  parts  alfo  i 
as  may   be  concluded  from  the  ponderofity  of  feveral  of  mem  in  re-- 
rpeft    to  their   bulk,  and  from  theîr  réduction  to  true  malléable  me- 
tais. 

The  other  chymîcal  way  of  explaining  précipitations,  may,  in  a  pro- 
per  fenfe,  be  ufed  on  fome  particular  occafions  ;  but  I  tmnk  it  much 
too  narrow,  and  defeûive,  in  gpneral.  For  firft,  it  is  plain,  that  not 
only  fait  of  tartar,  and  other  fixed  alkalies,  precipitatc  moft  bo<Ues, 
which  are  diflblved  in  acid  menftruums  \  as  in  making  of  Awrftm  fuU 
minanSy  oil  of  tartar  ftrikes  down  the  gold  out  of  jiqua  régis  ;  but  acid 
liquors  themfelves,  in  many  cafés  no  lefs  powerfully  precipitate  metals, 
and  other  bodies  out  of  one  another.  Thus  fpirit  of  fait  précipitâtes 
filver  out  of  j4qua  fortis  5  the  corrofive  fpirit  of  nitre  plentifuUy  préci- 
pitâtes that  white  powder,  ^Yitrtoï  Bezoardicutn  minérale  is  made  ;  and  fpi- 
rit, or  oil  of  fulphur  précipitâtes  corals,  pearls,  ^c.  diflblved  in  fpirit  of 
vinegar.  And  I  hâve  fometimes  made  a  menftruum,  wherein,  tho*  therc 
were  both  acid  and  alkalizate  faits,  yet  I  did  not  find,  that  eithcr  acid 
fpîri^s,  or  oil  of  tartar,  or  even  fpirit  of  urine,  would  precipitate  the 
diflblved  fubftances.  And  I  hâve  obfervcd,  both  that  faits  of  a  contrary 
nature  will  precipitate  bodies  out  of  the  famé  menftruum  \  as  not  only 
fait  of  tartar,  butfea-falt,  being  diflblvcd,  will  precipitatc  each  other 5 
and  each  of  them  apart  precipitate  filver  out  of  Aqua  fortis  \  and  that,  c- 
ven  where  there  is  a  confefled  contraricty  betwixt  two  liquors,  it  may 
be  fo  ordered,  that  neither  fliall  precipitate  what  is  diflblved  by  the  0- 
ther. 
ne  mecham.  '  But  it  will  the  better  appear,  that  thefe  chymîcal  hypothcfcs  are 
€al  'wmji  of  infufficient  to  folvc  the  phenomena,  if  we  procoed  to  obferve  the  roc* 
f^^^'*'^^  chanîcal  way39  by  which  précipitations  may  be  accounted  for.  To 
/r/a/i  «/MT.  p,.ççjpj^j^^  ^çjj^  j^ç  corpufcles  of  a  métal  out  of  a  œenftruuni,  the 
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or  tne  mcniiruum  m  meir  motions  ;  or  to  weaKeii  tne  lultaming  pow- 
cr  of  the  mcnftruum,  and  thereby  difable  it  to  keep  the  metalline  par- 
tiales fwinuning  any  longpr:  and  this  fall  of  the  deferted  metalline 
parts  often  enfues  the  more  eafily,  when  the  fuftaining  particles  of 
the  mcnftruimi  corne  to  be  too  much  weakened  5  that  proving  an  oc- 
caiiùn  to  them,  difturbed  in  the  former  motion,  which  kept  them  fe- 
parate,  to  make  occurfions,  and  coalitions  among  themfelves,  whence 
their  fmking  becomes  the  effeâ:,  of  both  ways  of  précipitation;  as,  on 
the  othcr  fide,  there  are  feveraJ  occafions,  on  which  the  famé  preci- 
pîtant,  that  brings  the  fwimming  particles  of  the  métal  to  ftick  to 
one  another,  likcwife,  by  mortifying  or  difabling  the  faline  fpirits,  or 
other  parts  of  the  folvent,  weakens  the  fuftaining  power  of  that  li- 
quor. 

To  confider  thefe  two  ways  diftinéUy.  The  firft  more  gênerai  cau{e  Prom  thi  gra^ 
of  précipitation  Jirifes  from  fuch  a  cohefion  procured  by  the  precipi-  vit^  andtulk 
tant  in  the  folucion,  as  renders  the  compounded  corpulcles  too  hcavyî^'^i^^'*'*^ 
to  be  fuftained.  That,  in  many  précipitations,  a  coalition  is  made  be-  ^* 
twixt  the  fmall  parts  of  the  précipitant,  and  thofe  of  the  diflblved 
métal»  appears  by  the  weight  of  the  precipitate,  which,  tho*  carefuUy 
wafhed  and  dryed,  often  exceeds  that  of  the  diflblved  métal:  for,  if, 
having  diflblved  filver  in  good  Jqua  fortisy  you  precipitate  it  with 
the  folution  of  fea-falt,  in  fair  water,  and  from  the  very  white  pre- 
cipitate wafh  the  faits  ^  the  remaining  powder,  being  dryed  and  flow- 
]y  melted,  will  look  much  lefs  like  a  metalline  body,  than  a  pièce  of 
hom,  whence  it  takes  its  name  of  Luna  cornea  :  Çq  confiderable  is  the 
addition  of  the  faline  to  the  metalline  particles.  And,  that  part  of 
fuch  additîoAS  is  retained,  in  many  cafés,  appears  to  the  eye  ;  for  if  you 
diflbhre  mercury  in  A^a  fortis^  and  into  the  filtred  folution  drop  Ipi- 
rit  of  lait,  falt-water,  or  an  urinous  fpirit,  you  will  hâve  a  very  white 
precipitate  ;  but  if,  inftead  of  any  of  thefe,  you  drop  in  oil  of  tartar 
fer  deliquium^  the  precipitate  will  be  of  a  brick,  or  orange  colour. 
From  which  experiment,  and  fome  others,  I  would  gladly  perfuade 
phyficians^  that  it  is  not  indiffèrent,  by  what  means  the  précipita- 
tion is  performed»  For,  by  reafon  of  the  ftrift  adhefion  of  many  fa- 
Jine  particles  crf  the  précipitant  and  the  folveni^  the  precipitated  bo- 
dy, notwithftanding  ail  the  ufual  ablutions,  may  hâve  its  qualities 
much  diverlified  by  thofe  of  the  particles  of  the  liquors,  when  fîttcd 
to  ftick  very  faft  to  it.  And  hence  there  muft  happeii  a  great  dif- 
férence between  précipitations  ;  as  any  one  will  think,  who  précipi- 
tâtes the  folution  of  filver  with  copper,  with  fpirit  of  fal-armoniac,  falt- 
water,  oil  of  tartar,  quick-filver»  crude  tartar,.  and  with  zink.  And 
in  the  preceding  examples,  it  is  not  ail  one,  whether,  to  difïblve 
mercury  or  filver,  you  employ  the  fubtilc  diftilled  fpirits  of  fait,  or 

the 


Digitized  by 


Google 


SI  8  Précipitation. 

Physics.  the  grofs  body,  either  in  a  dry  form,  or  barcly  dlflbked  in  common 

'    —  "  "'water. 

That,  alfo,  the  bulk  of  a  body  may  greatly  oontribute   to   make  it 
'fink,  or  fwim  in  a  liquor,  appears  by  obvious  inftances.     Thus  faJt    or 
fugar,  being  put  into  water,  fkljs  at  firft  to  the  bottom,  and  lies  there 
hotwithftanding  the  air,  that  may  be  interccptod  between  its  par»      Bii 
when,  by  the  aftion  of  die  water,  it  h  diffolved   into  minute  particles 
thcfe  are  carried  up  and  down  with   thofe   of    the  liquor,   and    fub^ 
fxde  not,    The  like  happens,  when  a  pièce  <^  Hiver  is  caft  into  Ama 
fortfjy  and  in  many  odier  cafés.     On  the  odicr  fide,  I  hâve  obferved 
fomc  bodies,  that  had  long  fwam  in  a  menftruum,  whilft  their  minuté 
parts  were  kept  from  uniting  in  it,  wou'd,  afterwards,  by  the  coalition 
of  many  of  thofe  particles  into  bodies  of  a  yifiWe  bulk,    coagulate  and 
fubfide.     Thus,  particularly,  in  urinous  fpirits,    well  dephlSmed     af- 
ter  they  had,  for  a  confiderab'e  time,  continued  in  the  formofz  pérfeét 
riquor,  numerous  folid  corpufcles,   joining  togethcr,  fettled  at  the  bot- 
tom of  the  glaflès,  m  the  form  of  faline  cryftals.    Having,  alfo    lone 
kept  a  very  red  folution  of  fulphur,  made  with  highiy  reftified  fmrit  S" 
urine  ;   I  obferved,  diat,  at  length,  the  fulphureous  particles,    formine 
into  little  concrétions,  totally   fubfided,  and  left  the  liquor  almoft  colour 
iefs.    And  hence  it  appears  proper  to    mention,    among  the   fubordi- 
nate  caufes  of  précipitation,    die  aflbciation  of  the    particles  of  a  dif 
folved  body  with  one  another.    If  in  what  die  chymifts  call  piccipir 
tate  per  fe,  the  mercury  be  indeed  brought  to  lofe  its  fluidity,  and  be- 
come  a  powder,    uncompoundcd    widi    any    additional   body     it  will 
affbrd    us  a  notable  inftance    to   prove,    that   the  coalitions   of  parri- 
cles  into  clufters  of  the  famé  matter,  will  render  them  unfit  for  the  mo- 
tion  requifite  to  fluidity.     For  this    odd   précipitation  by  fire.  whcre- 
in  the  famé  menftruum  is  bodi  the  liquor,  and  die  precipitate     bdn» 
not  ail  made  at  once,   the   corpufcles,   which  firft   difclofe  themfelvtt 
by  their  rednefs,  are  rejeifted  by  thofe  of  the  mercury,  that  yet  remains 
fluid,  asunable  to  accompany  diem,  in  the  motions  that  belonc  to  mer- 
cury. ^ 

And  perhaps  in  feveral  cafés,  the  corpufcles  of  a  diflbivcd  body 
may  become  unfit  to  be  any  longer  fuftained  in  the  menftroœn,  thrf 
the  précipitant  acids  very  little  to  their  bulk  j  or  at  leaft  much  more 
to  their  fpecific  grav4ty,  Than  to  that.  For  in  many  folutions  made 
ot  bodies  by  acid  menftruums,  there  are  either  generated,  or  extti- 
cated  many  Imall  aerial  particles  $  and  it  will  be  cafily  eranted  Aat 
thefe  may  be  fmall  enough  to  be  detained  in  the  pores  of  the  liquor 
and  remain  mvifible  diere,  confidering  what  a  multitude  of  aerial,  im- 
perceptible bubbles  is  afforded  by  common  water,  in  our  ezhaufted 
receivers.  And  if  the  corpufcles  of  thfr^iflblved  body,  havc  any  lit- 
tle cavities  fit  to  lodge  aerial  particles  i  dicfe  invifible  bubbles  may 
make,   with  the.  folid   corpufcles    they    adheit    to,  littfc  aggiegate^ 
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xnuch    lightcr  $n  jpecte  tnan    «le    corpuicles    themlelvcs;    and    confe-PHYsics. 
quently,    if  tlie  précipitant  confift  of  particles,  of  fuch  a  fize  and  fliape, 
as  are  fit   to  tXDt\  thefe  little  bubbîcs,    and  lodge  themfelvcs  in  the 
cavîties  thev  berore  poffeflcd,  new  aggregates  wilT  be  prodiiced,  con- 
fifting  of  the  corpufcles  rf  the  diflblved    body,   and  the    particles  of 
tihe  précipitant:  and  thefe  aggregates,    tho'  they  poffefs  perhaps  more 
room,  than  thofe,    Whereof  the  aerial   bubbles  made  a  part,    will  yet 
be   fpecîfically  hcavier  than  the  former  ;  whereby  they   may  overcome 
the  fuftainihg  i)ower  of  the   menftruum.     And  farther,  ît  is  upon  ac- 
count  of  the  fpecific  gravity  of  a  body,    and  not  barely  of  the  acti- 
on of  the  précipitant,   that  an  aggregate  of   particles  rather   falls  to 
the  bottom,    than  rifcs    to  the  top.     For  tho'    the   agents,    that  pro- 
cured  the  coalition,  render  die  dufter  of  particles  of  two  unwieidya 
bulk   to  continue  in  the  liquor,    as  parts  of  it;  yet  if  each  of  them 
be   lifter  in  J^cie  than  an  cqual  bulk  of  the   menftruum  ;  or  if  they 
fo  unité,  as  to  întèrtept  a  fufScient  number    of  aerial  bubbles  between 
them,    and  fo  become    li^hter    than   as  much  of  the   menftruum,    as 
they  take  up  the  room  of,  they  will  not  be  precipîtated,  but  émerge; 
as   may   be    feen  in   tfîe   préparation  of   thote    magifteries  of  vegeta- 
bles,   where   Ibme  high-coloured    plants    beîng  made   dceply    to    tînge 
the   lixivium,  whereîn  they   are  boiled,  are  afterwards,    by  the  addi- 
tion of  alum,  curdl*d,  as  it  were,  into  colourcd  concrétions,   which  be- 
ing  too  large  to  fwim,  as  they  did  before  they  united,   and  too  light, 
in  comparîfon  of  the  menftruum,   to    fubfide,  mount  to  the  top,  and 
float  thcre.     An  eafier  exartiple,  and  more  pertinent  to  thîs  purpofe,  îs 
aâ^orded  by  diflblving  camphire  in   highly  reûified  fpirît  of  wme,  till 
the  fblution  is  very    ftrong.      For  tho*  the  camphire,    when  put,    by 
lumps,  into  the  fpirit,  funk  to  the  bottom  of  it,  yet  when  a  large  quan- 
tity  of  water,  (which  is  hcavier  in  fpecie  than   the    gum)   was  poured 
npon  the  folution,    the   camphire  quickly  concreted,    and    retumed  to 
îts  own  nature,  and  foon  aftcr  emerged  and  floated  on  the  top  of  the 
mixed  lîquors.     Thefe  particulars  I  mention,^  as  înftances  of  précipita^ 
tîon,  impropcrly  fo  called.     But,  I  muft  hère  take  notice  of  a  phenome- 
non»  which  fometimes  occurs  in  précipitations,    and   may  at  firft*  fi^ht 
feem  contrary  to  our  doftrine.     For  it  now  and  then  happens,  that  atter 
fome  drops  of  the  précipitant  hâve   begun  a  précipitation,  if  the  vef- 
fel  be    Ihook,   the  matter  already  precipitated  difappears,  and  the  fol- 
vent  again    becomes  dear,  as  before  the  -précipitant  was  put  into  it. 
But  this  phehomenon  doth  not  contradiét  our  '  theory.     For,  when  this 
happens,  tho'  that  part  of  the  folvent,  to  which  the  précipitant  reaches, 
is  made  unable  to  fupport  the  diflblved  body  -,   yet  this  quantity  of 
the  précipitant  is  but  fmall,  in  proportion   to  the  whole  bulk  ot  the 
fchrent.     And  therefore,    when  the  agitation  of  the  veflel  difperfes  the 
clufters   of    particles   loofely  concreted,    thro*  the  whole  liquor  \  that 
greaterpart,  to  which  die  précipitant  did  not  reack  befoic^  may  well  be 
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looked  upon  as  a  frefli  menftruum,  which  is  aWe  to  mortîfy  or  ovcr- 
power   the   fmall  quantity  of  the  précipitant,  minglcd  wîth  it,  and  fo 
to  deftroy  its  late  opération  on  the  body  diffolved  ;  by  which    means 
the  folution   retums  to  its  former  ftate.     Thus,  precîpitating  a  brick- 
'coioured  powder  out  of  a  ftrong  folution  of  fublimate,  made  in   fair 
water  •,  the  fubfiding  matter  being  laid  to'  dry  in  the  filtre,  hy  which 
it  was  feparated  from  the  water,  would  retain  a  deq>,  but  (bmewhat 
dirty  colour  ;    and  if,  putting  it  into    the    bottom  of  a  wine-glafs,  I 
poured  upon  it,    either  cl«ir  oil  of  vitriol,  or  fome  other  ftrong  acid 
menftruum,    the  alcalizate  particlcs  being  difabled  and  fwallowed  up  by 
fome  of  the   acid  ones  of  the  menftruum  ;  the  other  acid  oncs  would  fo 
readîly  difTolve  the  remainder  of  the  powder,  that  immediately  the  colour 
of  it  vanifh^d,  and  the  whole  mixture  appear*d  a  clear  liquor,  without  any 
fediment. 
From'weûkeH'     The  Other  of  the   twb  principal   ways,    wherein  précipitations    may 
ingthe  fil"     be  efFeftcd,    is  by  difablmg  the    folvent  to  fuft^in  the  diffolved  body. 
nfeHt.  There  are   many  inftances,  wherein  this  naay  confpire  with  the  firft  way 

propofèd  :  but,  notwithftanding  nature  may  fomctimes  employ  them 
both  together  ;  yet  in  fome  cafés  they  fufficicntly  differ.  For,  in  the 
former,  the  fall  of  the  diffolved  body  is  chiefly  caufed  by  the  addi- 
tional  weight,  as  well  as  the  aétion  of  the  external  précipitant;  but 
in  moft  inftances  of  the  latter,  the  effeft  is  produced,  either  without 
fait  of  tartar,  or  any  fuch  précipitant  ;  or  by  fome  other  qualîty  of 
the  précipitant,  more  than  by  its  weight,  or  at  leaft,  bcfides  the  weight 
it  adds.  This  premifed,  I  obferve,  that  the  gênerai  way  laft  propofèd, 
contains  feveral  fubordinate  ways,  which  are  more  peculiar.  And 
firft,  a  précipitation  may  be  made,  if  the  faline,  or  other  diffolving 
particles  of  the  menftruum  are  rendred  unfit  for  their  former  fiindi- 
on,  bv  particles  of  a  précipitant,  of  a  contrary  nature.  Thus  gold, 
and  (orne  other  minerais,  being  diffolved  in  Jqua  régis,  will  be  preci- 
pitated  with  fpirit  of  urine,  and  other  fuch  liquors,  abounding  widï 
volatile,  and  falino-fulphureous  corpufcles,  whereby  they  a6b  ;  whence 
thefe  faits  themfelves,  tho*  caft  into  a  menftruum  in  a  dry  form,  wiJJ 
make  the  like  précipitations:  yet  the  volatile  particles  of  urinous  fpirits, 
add  much  Icfs  weight  than  fait  of  tartar,  to  the  little  concrétions, 
which  compofe  the  precipitated  powder.  Upon  inftances  of  this  kind, 
chymifts  hâve  built  that  antipathy  betwixt  the  faits  of  the  folvent, 
and  thofe  of  the  menftruum,  to  which  they  afcribe  almoft  ail  préci- 
pitations. In  anfwer  to  which,  farther  than  what  has  been  abeady 
offer*d,  I  fay,  firft,  that  fome  of  thofe  menftruums,  to  which  the  an- 
tipathy is  attributed,  do,  after  a  ihort  commotion,  friendly  unité  into 
concrétions  participating  of  both  the  ingrédients.  To  fhcw  this,  I  havc 
dropt  a  clear  folution  of  fixed  nitre,  inftead  of  the  ufual  one  of  common 
fait,  upon  a  folution  of  filver  in  J^ua  fortis  \  when,  the  faline  particles 
of  the  folvent,  and  thofe  of  the  précipitant  will^  for  the  moft  part»  kbd- 
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ïyform  thcmfdvcs  into  fuch  cryftals  of  nîtrc,  as  they  were  obtaînedPHYsics^ , 
from.     But  were  thîs  nodon  of  the  chymifts  true,  ît  ought   to  be  ex-  ^^^>n'^ 
plaincd   by    mechanîcal    principles.     For,  if  the  particles   of  the  men- 
ftruum,  and  thofe  of  the  précipitant,  be   fo  framed,  that  by   the  aâion 
of  the    one  upon    the  other,   there   will   be  produced    corpufcles,    too 
big  and  unwieldy   to  continue   in  the  ftate  of  fluidity,    a  précipitation 
mutt:  enfue:   but  if  the  conftitution   of  the    corpufcles   of  the  precipi- 
tating,    and  of  the  diflblred   body,  be  fuch,   that  the  précipitant,  alfoi 
it  felf,  is  a  fit  menftruum   to  diflblve  that   body;  then,    tho*  there  be 
an  union  of  the  faits  of  the    précipitant,  and   the  métal,  and  perhaps 
of  the   folvent  too,  yet  a  précipitation  wiîl  not  neceflarily  foUow  ;  tho* 
the  faline  particles  of  the  two  liquors   feemed,  by    the  heat  and  ebul-. 
iition  excited    between  them   upon   their  meeting,  to  Ihew  a  great  and 
mumal  antipathy.    To  be  (âtisfied  in  this  particular,    I   diflblved  zink 
in  an   urinous  fpîrit,  and  then  put  to  it  a  convenient  quantity   of  a 
propcr    acid  fpirit  ;  but    tho*  a  manifeft  conflit  hence  arofe,    yet  the 
zink  remain'd  diflblved  in  the  mixture.     And  for  an  eafier  cxperiment 
to  tbc  famé  purpofe,  I  diflblved  copper,  calcined  per  fe^  or  even  crude, 
in  ftrong  fpirit  of  fait  ;  and  having   gradually  put  to   it  a  large  quan- 
tity of  fpirit  of    fal-armoniac,  or  fermentcd    urine  ;    tho*    there  was  a 
great    commotion   raifed,  with  hifllng  and   bubbles,  the   copper  would 
not  precipitate  -,  becaufe  this  urinous  Ipirit  will,  as  well  as  the  fait,  diC- 
folve  the  famé  métal  ;  and  it  continued  diflblved,  notwîthftandîng  their 
opération  on  one  another  ;    which  opération,  as  well  as  their  aétion  up- 
on the  metalline  corpufcles,    appears  from   hence,  that  the  green  folu- 
tion,  made  with  fpirit  of  fait  alone,  will,  by  the  addition  of  urinous  ipi- 
rits,  be  changed  cither  into  a  bluifli  green  ;  or,  if  the  proportion  of  this 
fpirit  be  vcry  great,  into  a  rich  blue,  almoft  like  ultramarine.     And  from 
thefe  two  experiments,  we  may  probably  argue,  that  when  the  précipita- 
tion of  a  métal,  &f^.  enfues,  it  is  not  barely  on  account  of  the  fuppofei 
antipathy  betwixt  the  faits  ;    but  becaufe  the  caufes  of  that  feeming  anti- 
pathy do  likewife,  upon   a  mechanical   account,  difpofe  the  corpufcles 
of  the  blended  liquors  to  cohere,  fo  as  to  be  too  unwieldy  for  the  fluid 
part. 

Another  way,  whereby  the  diflblving  particles  of  a   menftruum  imjByfnfijifiif 
be  rendrcd  unfit  to  fuftain  the  diflblved  body,  is,  to  prefent  them  ano-  ^^^^  ^t. 
ther,  on  which    they  can    more  eafily  work.    A  notable  example  ofjj^^  SxT'^ 
this  we   havc  in  the  common   praftice    of  the  refiners,   who,   to  reco- 
ver  the  filvcr  out  of  lace,    and  other    fuch  mixtures,    diflblve    it  in 
jfqua  fortis^  and  then  in  the  folution  leave  copper-plates  for  a  night. 
But  xo  make  the  experiment  with  expédition  ;  as  foon  as  I  hâve  dif- 
folved  a  convenient  quantity  of  filver  in    Aqua  fortiSy   I  add  twenty 
times    as  much  of  diftilled,    or  rain-water  ;  and  then,  in  the  clear  fo- 
lution, hang,  by  a  flring,  a  dean  pièce  of  copper,  which  will  be  pre- 
knûj  coverod  with  litcle  ihining  âakes,  almoâ  like  the  fcales  of  nfli  \ 
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Fhysics.  andtheCewetan  eafijy  fhake  oâ^  to  make  room  for  mère.    Thk  may 
alfo  illuftrate  what  we  formerly  frid^  as  tc>  tfee  fabfidmg  of  metalljne 
corpufcles,    when    they  unité  in  liquors,    whereîn,  whilft  difperfêd  in 
very     minute  parts,   they   fwam  freely.     For    hère  the    little  fca^  of 
filver  feemed  to   be  purely  metalline,    and  there  is  no  fàline  prcciçî- 
tant,    as  fait  of   tartar,    or  of  urine,  employed  to  make  thcm  fub&de. 
Upon  the  famé  ground,  gold  and  filver,  dlifolved  in  theîr  proper  men-> 
ftruums,    may     be  precipitated  with  ^:unning  mercury  ;    and  if  a  Tolu- 
tion  of  blue  vitriol   be   made   in  water,  a  clean  plate  of  ftecl  or  iron 
being  immerfed  in  it,  will  prefently  be  over-laid  with  a  very  thin  ca/c 
of  copper,  which  after  a  time  grows  thîcker  ;  but  does  not  adhère  to 
the  iron  fo  loofely,  as  to  be  fhaken  ofF,  as  the  precipitated   filver  may 
be  fi'om  the  copper-plates.     And  that    in  thcfe    opérations,   the   fàline 
particles  may  really  quit  the  diflbived  body,  and  work  upon  the  pré- 
cipitant,   appears   by   the  praftice    of  the    refiners    lately  mentfoned  ; 
Where  the  Jtqua  fortisy  which  forfakes   the  particles  of  the  filver,  falls 
Xo  work  upon  die  copper-plates  employed  about   die  précipitation,  and 
diflblves  fo  much  of  mem,  as  to  acquire   the  greeniih  blue  colour  of 
a  good  folution  of  that  métal.    And  the  copper  wc   can   eafily  again 
obtain,  without  faits,  by  précipitation,  out  of  that    liquor  with    iron  i 
and  that  too,   remaining  diflbived  in  its  pjace,  we  can  precipitate  with 
the  taflJefs    powder    of  another    mineraj.    Befides  theîe  two  ways  of 
iK^eakening   tne  menftruum,  a  third  is,  by  leflening  or  difturbing  tbc 
agitation  of  the  folvent.    And>    indced,  fince   we  find  by  expérience^ 
that  fome  liquors,  when  they  are  heated,  will^dier  diffolve  lomc  bo- 
£es,  they  would   not  touch    when  cold,  or  diflblve  them   more  pow- 
erfiilly  when    hot  than  cold;    it  is  probable,    that  what  confidcrably 
leflens    fuch    an    agitation    of  the    parts   of   the     menflxuunt,    as  is 
neceflàry  to  keep  the  diflbived  body  in  the  ftate  of   fluidity,    fliould 
occafion  it  again  to  fàll  to  the  bottoqi,     I  could.  ^ve  feveral  cxam- 
ples  of  the  precipitating  power  of  cold   in   fiow  opérations  \  for  there 
are  feveral  Solutions,  and  particularly  that  of  amber-greafe,    whicb  re* 
maining  fluid  ail  the  fummer»  will  fubfide  in  the  winter.    And  the  iike 
may  be  fomedmes  much  fooner  obferved  in  the  foludons  of  fulphur^ 
made  in  certain   oleaginous  menftruums  ;    aiid  I  hâve  now   and  then 
|iad   fome    folutions,  and    pardcularly    one  of    benzoin,  made  in  fpi* 
rit  of  wine,   which  furprized  me  with  the  turbidncfs   diejr  would  ac- 
quire,  upon  a  fudden    change  of  weather  to  cold,    tho*  it  werc  not 
iii  the  wmter  feafbn.    Another  way  of  weakening  the  menftruum  is, 
by  diluting  or  lefiening  its   tenacity.     Of  this  we  hâve  an  inftance  in 
the  magifl:eries  of  jatap,   benzoin,   and    <^  feveral  other  refînous  and 
gummy  bodies,   diflbived    in  fpirit  of  winc.    For  by  the  afibfidn  of 
common  water,  the    menflïuum  being  too  much  diluted,    is  not  abl5 
to  keep  diofe  particles  in  the  ftate  of  fluidity,  but  miA  fuffcr  them 
10  fubfide,  or  make  fome  parts  émerge.    Ejcainplcs»  aUb^  of  dûskiod, 
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aîc  afforded  us  bf  the  common  préparation  of  Mercurius  Vit£.  ]?br,  tho*PHYsics, 
in  oil  of  antimony,  madc  by  redfafying  tts  butter,  the  ftlinc  particks  are  fo  ^  ^^"  ^ 
DumerouSy  ami  keep  fo  clo&  to  one  another,  as  to  be  able  to  fuilain  the  an^ 
tunonial  corpuiclea  they  oarried  over  wtth  them  in  diftillation,  and  retaiti 
them,  with  themfelves,  in  the  form  of  a  li(][uor  ;  yct  when  by  the  plen- 
dfiil  *affiifion  of  water,  thofe  fuftaining  particles  are  feparated,  and  re* 
TRO^tà  to  a  diilance  from  each  other  ;  the  antimonial  corpufcles,  and  the 
mercurial,  if  any  fudi  thcre  wcre,  being  of  a  ponderous  nature,  will  eafily 
fut^ide  into  that  emetic  powdcr,  which  when  walhM,  is  called  Mercurius 

But  hère,  to  fhew  Jiow  much  précipitations  dépend  uppn  the  me- 
chanicai  textures  di  bodies;  tho*  not  only  in  the  laft  examples,  but 
in  many  otbers,  the  afiu£b&  of  water,  by  diluting  the  faits  and  wea- 
kening  the  menftruùm,  makes  the  métal,  or  othex  diflblved  bodj  fall 
to  the  bottom  ;  yet  if  the  faline  particles  of  the  folvent,  and  thofe 
of  the  body  be  fitted  for  fo  ftrift  an  union,  that  the  corpufcles  re- 
fulting  from  their  coalitions,  will  not  fo  eafily  be  feparated  by  the 
particles  of  water,  as  fuffer  themfelves  to  be  carried  up  and  down 
with  them;  they  will  not  be  precipîtated  out  of  the  weakened  folu- 
tion,  but*  ftill  continue  a  part  of  it  ;  as  I  hâve  tried  with  fome  folu- 
tion  of  hiver  and  gold,  made  in  acid  mcnftruums  ;  but  much  more  fa- 
tisfaâorily  in  folutions  of  copper,  made  in  the  urinous  fpîrît  of  fal- 
armoniac.  Far  tho*  that  blue  folution  were  diluted  with  many  thou- 
fand   times  the  weight  of  the  diflblved  métal  ;  yet  its  fwimming  cor- 

{►ufcks  appear*d,  by  their  colour,  to  be  manifeftly  dxfperfed  diro*  the  wholc 
iquor. 

Another  way  whereby  precifjitations  of  bodies  may  be  produced, 
by  weakcning  the  menftruùm,  is  to  leflèn  the  proportion  of  the  fol- 
vent  to  the  diflblved  fubftance,  wîthout  evaporation.  Now,  confider- 
ing,  that  water  will  not  diflblve  faits  indefinitely,  but  when  it  has 
received  its  due  proportion,  diflblve  no  more,  and  if  they  be  put  in- 
to iu  Ict  them  fall  to  the  bottom,  and  continue  undiflblved}  and 
that  if,  when  water  is  thus  fatiated,  any  of  the  liquor  be  evaporated,  or 
otherwife  wafted,  it  will,  in  proportion,  let  fall  the  fait  it  had  alrea- 
dy  taken  up  ;  I  concluded,  that  if  I  could  add  to  water,  any  liquor, 
with  which  its  particles  would  more  readily  aflbciate  than  with  thofe 
of  fait,  the  depriving  the  folution  of  fo  many  of  its  aqueous  parti- 
cles, would  be  équivalent  to  the  evaporation  of  about  as  much  wa- 
ter, as  they,  bv  being  united,  could  compofe,  Wherefore,  making  a 
lîxivium  of  diftilled  water,  or  clean  rain-water,  and  of  fait  of  tartar, 
fo  ftrong,  that,  if  a  grain  more  were  added,  it  would  lie  undif- 
folved  at  the  bottom  j  I  put  a  quantity  of  this  lixivium  into  a  flen- 
der  cylindrical  veflbl,  till  it  had  therein  reached  to  a  proper 
height;  then  taking  a  fufiicient  quantity  of  moft  pure  fpîrit  of^wine, 
I  poured  it  upon  the  faline  folution,  and  fliaking  the  liquors  well  to- 
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Fhysics.  gether^  to  bring  them  to  mix,  I  laid  thetubein  a  quiet  place  i  andaf- 
'  terwards  found,  that  there  was  a  conliderable  quantity  of  whîte  fait  of 
tartar  fallen  to  the  bottotn  of  the  veffel  ;  which  Mt  had  been  merely  for- 
faken  by  the  aqueous  particles,  that  fuftaîned  it  bcfore,  to  pafs  into  the 
fpirit  of  wine,  wherewith  they  were  more  difpofed  to  aflbciate.  This  I 
concluded,  becaufe  having,  before  I  poured  on  the  fpirit,  madc  a  mark 
the  glafsy  to  fhew  how  far  the  ibdvium  readied,  I  found,  that  aficr 


on 


the  précipitation,  the  lixivium,  which  remained  yct  ftrong  enoudi  to  con- 
tinue unmixed  with  the  incumbent  fpirit,  was  funk  with  its  fumce,  con- 
fiderably  bclow  the  mark  ;  the  fpirit  of  wine  having  gained  in  extent, 
what  it  loft  in  ftrength  by  receiving  fo  many  aqueous  particles  into  it.  I 
alfo  made  the  like  trial  with  dephl^med  fpirit  of  wine,  and  as  ftrong  a 
brine,  as  I  could  procure  from  common  fait  difTolved  without  hcat,  in 
water  •,  whereby  I  obtained  a  confiderable  proportion  of  finely-figured 
fait,  Vhich  was  let  fall  to  the  bottom.  But  this  experiment,  to  be  /ijcce/s- 
fui,  requires  greater  care  than  the  former.  To  confirm,  ar^  vary  this 
way  oi  précipitation,  I  made  a  clear  folution  of  gum  arable  in  common 
water,  and  poured  upon  it  a  little  high  reftified  fpirit  of  wine,  whereby 
there  was  made  a  large  précipitation  of  a  light,  and  purely  white  fubflance. 
And  for  farther  confirmation,  I  difiblved  a  fidl  proportion  of  myrrh  in 
fair  watèr,  and  into  the  filtred  folution,  which  was  tranfparent,  but  of  an 
high-brown  colour,  dropped  a  large  proportion  of  dephlegmed  fpirit  of 
wine,  which  made  a  great  précipitation  of  the  gum.  Thefe  niffamces 
feem  to  fhew,  that  fimple  water  is  a  real  menflruum,  which  may  havc  its 
diffolving,  and  fuflaining  virtue,  weakened  by  the  addition  of  liquors, 
much  ftronger  than  it*, 

By  infifling  upon  thefe  feveral  ways,  whereby  précipitations  may 
be  mechanically  performed  and  accounted  for,  I  would  not  bc  thou^ 
to  deny,  that  there  are  any  omitted.    Thefe  were  only  the  chief  which 


*  Sir  J/aac  Newton  fpeaks  thiu  of  pré- 
cipitation. •«  Whcn  oil  of  tartar  fer  et- 
liquium,''  fayç  hc,  **  bcing  poured  into  the 
•*  folution  of  any  métal,  précipitâtes  the 
•'  métal,  and  makes  it  hM  dowi>  to  the 
'*  bottom  of  the  liquor  in  fbrm  of  mud  ; 
<«  does  not  this  argue,  that  the  acîd  par- 
«  ticles  are  attraaed  more  ilrongly  1^ 
•«  the  fait  of  tartar,  than  by  the  métal  ; 
<«  and  by  the  ftronger  attraâion  go  from 
^  the  métal  to  the  fait  of  tartar  ?  And 
**  fo  when  a  folation  of  iron  in  Jqum 
•*  fortu»  diffolves  the  Lapis  CaUminaris, 
••  and  Icts  go  the  iron  ;  or  a  fdution  of 
^'  copper  di^îlves  iron  immerfed  in  it,  and 


**  lets  go  the  copper  ^  or  a  iôlodoB  of 
**  {Uver  diffolves  copper,  and  lets  ^  the 
**  filver  î  or  a  folation  of  mercoiy  in 
**  Aqna  finit  beiag  poured  upon  iron, 
«  copper,  tin,  or  lead,.  diâhlves  the  me- 
**  tal,  and  lets  go  the  mercory  ;  does  not 
^  this  argue,  that  the  acîd  paitidcs  of 
"  the  Aqum  firtit  are  attraâcd  aore 
«  ftrongly  by  the  Lmfiy  Calmmmânu  than 
*<  by  iron,  and  more  firongly  \xf  iron 
<<  than  by  copper,  and  more  ftrongly  by 
^  copper  than  by  filver,  and  morelnmg- 
**  Vf  tff  iron,  copper,  tin,  and  kad,  rhaa 
*'  by  mercory  r  Kiwt9m.  OfiU.  ^  S5f» 
3S6. 
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at  prefcnt  occur*d.    And  I  fliou'd  be  glad  to  hâve  the  fubjeft  confider*d  aaPHYsics. 
it  deferves  ;  for  the  doébine  and  hiftory  of  précipitations,  well  deliveredî'^ 
will  be  a  thing  of  more  extent  and  moment,  than  feems  hidiertoto  hâve 
been  imagined;  fince,  not  only  fcveral  of  the  morbific  changes  in  the' 
blood,  and  other  fluids  of  the  human  body,  may  thereby  be  the  better  un- 
derftoody  and  prevented  ;  but,  alfo,  in  tne  praétical  part  of  mineralogy, 
many  ufeful  things  may,  probaWy,  be  performcd  by  means  of  fuch  a  doc- 
trine and  hiftory. 


THE 


Digitized  by 


Google 


THE 

MECHANICAL  ORIGIN 

O  F 

Corrofîvenefs  and  Corrofibî/ity. 


s  E  C  T.     I. 


€9rrofivm/s,    I    the  word,  who  afcribe  this  quality  only  to  liquors,  which  arc  can- 
jL  fiderably  acid,  or  four,  as  Aquafortis^  fpirit  of  fait,  vînegar,  juice  of 


ni  theory  f '^  Ho  not  herc  defign  to  trcat  of  corrofivenefi,  in  theîr  ftrid  fenfe  oF 

lemmons,  Ùc.  but  in  a  greater  latitude,  fo  as  to  make  it  almoft  équiva- 
lent to  die  diffolving  power  of  liquors  ;  and  in  this  fenfe,  die  properdes 
which  feem  moft  proper  to  rendcr  a  liquor  corrofive,  are  ail  of  them  mc- 
chanicaL 

And  firft,  *tis  requifite,  that  a  corrofive  menftruum,  ihou'd  abound 
with  corpufcles  not  too  big  to  get  in  at  the  pores  of  the  body  to  be 
diffolved,  nor  yet  fo  minute,  as  to  pafs  thro*  them  ;  as  the  rays  of 
light  thro'  glafs  *,  or  be  unable,  by  reafon  of  their  great  flœder- 
nefs  and  flexibîlity,  to  disjoin  the  parts  they  invade.  Secoodly,  that 
thefe  corpufcles  be  of  a  fliape  fit  to  infînuate  themfelves  into  the 
pores  afcove-mentioned,  in  order  to  diflbciate  the  folid  parts.  Third- 
ly,  that  they  hâve  a  compétent  degree  of  folidity  to  disjoin  the  par- 
ticles  of  the  body  to  be  diffolved  ;  which  folidity  of  folvent  parades 
is  fomewhat  diflinâ  from  their  bulk,  as  may  appear  by  comparing  a 
flalk  of  wheat,  and  a  metalline  wire  of  the  famé  diameter.  Fourdi- 
ly,  that  the  corpufcles  of  the  menftruum,  be  fuch  as  are  fit  to  ftpa- 
rate  the  parts  of  the  invaded  body,  either  by  their  fliape,  minutenels, 
or  fitnefs  to  hâve  their  aâion  befriended  by  affifting  caufes;  fuch  as, 
firft,  the  preffure  of  the  atmofphere,  which  may  impel  them  into  die 
•  porcs   of  bodies^    not  fiUcd  with  a  fubftance  fo  reufting  as    commoa 
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air:  aswc  fce,  that  water  will,  by  the  prévalent  pfefliirâ  of  the  fur- Physics.. 
Tounding  air  or  water,  be  raifcd'  tô  the  heîghr  or  fome  înches  in  ca-  u-'v^^ 
piUary  glafs  tubes  ;  and  in  the  pores  of  fponges,  whofe  confident  parts 
yielding  caficr  than  the  fides    of  glafs-pipes,  thofe  pores  wîll    be  en- 
larged,  and    confcqucndy  the    fides   diqoined,  as  appears  by    die  dîla- 
catk>n,  and  fi^elling  of  the  fponge  :    and  fecondly,  the  agitation,  that 
the  intrudîng  corpufcles  may  be  fitted  to  receive  in  thofe  pores,  by  the 
traofcurfion  of  fome  fubtile  ethereal  matter  ;    or  by  the  numerous  pulfes 
of  the  fwimming  corpufcles  of  the  menftruum  it  felf  i  whereby,    like  fo 
many  little  wedges,  and  levers,  tjiey   may  be  enabled   to  force  afunder 
the  litdc  parts,  bctween  which  they  infinuate.     But  to  corne   to  experî- 
ments. 

1.  It  îs  obvîous,  that  tho'  the  juîce  of  grapes  is  fweet,  whiift  itConfam'dly 
ret^im  the  texture  which  belongs  to  it  when  new  j  yet  after  fermen-  ^xperimm. 
tation»  it  dégénérâtes  into  vinegar  :    in    which  liquor,  to  a  multitude 

of  the    more   Iblid  corpufcles  of  the    muft,  their  fréquent  and   mutu- 

al  attritions  may  be   luppofcd  to   hâve  given    edges;  and  thus,    per- 

haps,   the  confufed  agitation   unlheathed    fome    acid    particles,    which 

at    firft    lay   concealed    in  the    muft.     Now,     this    liquor,    that     by 

the    fbre-mentioned    mechanical  changes   is  become   vinecar,    abounds 

with  corpufcles,    which»  on   account  of  their    edges,    and    penetrative 

flbape,  will  diflbive  coral,  crabs-eyes>  fome  ftones^  Lapis  ftellaris  in  par- 

ticular»  as  alfo  minium,  and   even    crude  copper.     And  not  only  the 

iBftilled  fpirit  of  it  will  do  thefe  thîngs  more  powerfuUy  ^    but  the  fa- 

line  particles»  that  ufually  remain  after  diftillation,  may,  by  being  diftil* 

Icd,  and  cohobated  per  fe^  or  by  being  Ikilfiilly  united  with  the  fpirit, 

be  brought  to  a  menftruum,  of  no  fmall  efficacy  in  the  diflblurion  of 

metalline  bodies,  too  compaft  for  the  mère  fpirit  it  felf  to  work  upon. 

Vinegar  may,  alfo,  be  made  of  feveral  other  fweet  things,  and  even» 

of  honey  (kilfully  fermented    with    a  fmall   proportion    of   common 

water. 

2.  Moreover,  feveral  dry  woods,  and  other  bodies,  which  pais  for 
infîpid,  affbrd,  by  diftilladon,  acid  fpirits,  that  will  diflbive  coral,  pearis» 
iâc.  and  alfo,  corrode  fome  metals.  So  that  the  violent  opération  of 
thefire  which  deflroys  what  is  call*d  the  form  of  the  diftilPd  body» 
and  Works  as  a  mechanical  agent,  produces  an  acid,  corrofive  men* 
flruum. 

3.  Tis  oblerved  by  refiners,  that  Aquafortis^  and  Aqua  regiSj  diflohre 
netals»  much  more  ipeedily,  when  an  external  heat  gives  their  inte* 
ftine  modons  a  new  degree  of  velocity,  which  is  but  a  mechanical 
thing;  yet  this  addidonal  agitadon  is  that,  without  which  fome  men- 
ftruums  will  not  fenfibly  opcrate  on  bodies  at  ail  j  as  we  havc  trycd  bv 
kccping  quick-filver  m  three  or  four  times  fts  weigîit  of  oi  Cf  T*!,™ 
whcreby  the  mercurv  was  not  diflblved  or  corroded,  tho*  kept  for 
a  long  timc  j  but  wnen  the  oil  of  vitriol  was  excited  by  a  convenient 
hcat,  k  corroded  the  mercury  into  a  fine  whitc  cak>  which   by  die 

afiufioa 
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pHYsics.  afiWiôn  oF  fàir  water,    would    be   prefently    turned   into    a   precipî- 

tate,  of  the  colour   and  nature   of  a  turbîth.    And  having  diflblved, 

in   a  weak    fpirit  of  fait,    a  fourth  part  of  its  weight  of  fine  ciyftals 

of  nitre,  we  round,  that  it  would  not,  in  the  cold,  dîflblve  leaf-gold; 

but  when  the  menftruum  was  a  little  heated  by  the  fire,  that  foiution 

was    readily     made.     In    fome  cafés    alfo,  tho*   the    external  •  heat    bc 

fmall,  yet  there  may  happen  another  brifk  onê,  and  greatly  affifl  in  the 

diflblution  of  a  body  ;  as  for  infiance,  of  quick-filver  in  Aqua  fortis.     For 

it  is  not  flrange  to  find,  that  when  a  full  proportion  of  that  fluid  métal 

has  been  taken,  the  foiution,  tho*  at  firft  altogether  liquid,  and  as  to  fenle 

uniform,    cornes  to  hâve,  after  a  whilc,  a  large  quantity  of  coagulated 

matter  at  the  bottom  ;  of  which  the  caufe  may  be,  that  in  the  very  zSt 

of  corrofion,    there  is  excited  an  intenfe  degree  of  heat,    which  giv- 

ing  a  new  degree  of  agitation   to  the  menflruum,    makes  ît   diObWe 

much  more,  than  afterwards,  when  the  confiid  is  over,  it  is  able  to  ktep 

up, 

4.  We  hâve  obferved  alfo,  that  agitation,  in  fome  cafés,  fo  much  pro- 
motes  the  folutive  power  of  faline  bodies,  that  tho*  they  be  not  reduc*d 
to  that  fubtilty  of  parts,  to  which  a  flrong  diflillation  brings  them  ;  j^ 
^^Y  may,  in  their  grofTer  form,  hâve  the  power  to  work  on  metals.  By 
barely  boiling  fome  folutions,  of  faits  of  a  convenient  flniéhire,  as  nitre, 
fal-armoniac,  6?r.  which  leaf-gold,  filver,  fcfr.  we  hâve  corroded  thefe 
metals,  and  can  difTolve  fome  others.  And,  by  boiling  crudc  coppcr  fi- 
Kngs  with  fublimate,  and  common  water,  we  were  able,  in  no  long  timc, 
to  make  a  foiution  of  the  métal. 

5.  Sometimes,  lîkewîfe,  fo  languid  an  agitation,  as  that  which  fcenis 
but  fufficient  to  keep  a  liquor  in  the  ftate  of  fluidity,  may  fuffice  to  give  a 
dfy  body  a  corroding  power,  which  it  could  not  otherwife  exercife  ;  as  in 
the  way  of  writing  upon  the  blade  of  a  knife  with  corrofive  fublimate, 
wetted  with  common  water.     For  after  a  while,  ail  the  parts  of  the 
blade,  that  fliould  not    be  fretted,    being  protefted  by  a  covcrîng  of 
wax,  the  fublimate  will  corrode,  only  where  way  has  been  made  for 
it  in  the  wax  by  a  bodkin  ;  and  the  letters  will   be  the   more  or  icft 
deeply  etchM,    according  to  the  time  the  fublimate  is  fufFered  to  Ht  on  : 
and  if  we  only  întend  a  legible  impreffion,  a  few  minutes  may  fcrve  the 
turn. 

6.  Befîdes,  feveral  bodies,  found  unable  to  diflblve  others,  in  mode- 
rate  degrees  of  heat,  may  yet,  by  intenfe  degrees,  be  made  fit  fol- 
vents  for  them.  Having  a  diflilled  liquor,  which  was  rather  fwect* 
to  the  tafte,  than  acid  ;  I  in  vain  trv^d  to  make  it  work  on  pearls, 
in  a  more  than  ordinary  warm  digeuîon  -,  yet  the  glafs  being  for 
many  hours  kept  in  fuch  an  heat  of  fand,  as  made  the  liquor  boii, 
we  had  a  thorou^h  difTolution,  And  tho*  the  folvents  of  crude  gold, 
are  gcnerally  diftilled  acîd  liquors  ;  yet  alcalizate  bodies  without  the 
help  of  any  liquor,  will  be  enabled,  by  a  melting  fire,  in  no  long 
timç,  to  penetrate,    and  tear  afundcr  the  parts,    cvcn  of  crude  gold; 
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fo  that  it  may  afterwards  be  eafîJjr.  taken  up  \n  liquors^  which  are  not  Phvsics. 
acîd,   or  even  by  water    itfelf.  V^V^^ 

7.  And  tho*  pure  falt-petre,  when  dîflblved  in  water,  is  not  obferved 
to  be  a  fit  menftruum  to  difîblve  fome  me  tais,  or  fo  much  as  coral 
itfelf;  yet  when  by  a  convenient  diftillation,  îts  parts  are  fpjît,  and  by 
attrition,  or  other  mechanîcal  ways,  reduced  to  the  fliapcs  of  acid,  and 
alkaJizate  faits  ;  it  then  afFords  two  forts  of  menftruums  of  v^ry  differ- 
ing  natures  ;  which,  between.  them,  diflblve  a  great  number  and  varîety 
of  bodies  ;  as  the  fpirît  of  nitre,  without  addition,  is  a  folvent  for  niofl: 
metals,  vi%.  filver,  mercury,  copper,  Icad,  6fc.  and  alfo  feveral  mine- 
rai bodies,  as  tîn-glafs,  fpelter.  Lapis  Calaminaris^  &c.  and  the  fixed  fait  of 
nitre  opérâtes  upon  fulphurcQus  minerais,  fuch  as  common  fulphur,  an- 
timony,  iâc. 

8.  By  the  precedîng  trials,  it  has  appeared,  that  the  increafe  of 
motion  in  the  more  penetrating  corpufcles  of  a  liquor,  contributes  much 
to  its  folutive  power  ;  I  fhall  now  add,  that  the  fhape,  and  fîze,  which 
are  mechanical  properties,  and  fometimes  alfo  the  folidity  of  the  famc 
corpufcles,  eminently  concur,  to  qualify  a  liquor  for  diflolving  a  par- 
ticular  body.  And  of  thîs,  fome  of  the  more  familîar  pradtices  of 
chymifts  may  fupply  us  with  inftances.  For  there  is  no  accouht  fo 
probable,  as  may  be  given  upon  this  fuppofîtion,  why  jlqua  ftn-tisy 
which  will  dilTolve  filver,  without  meddling  with  gold,  fhould,  by 
the  addition  of  a  fourth  part  of  its  weight  of  fal-armoniac,  be  turn- 
ed  into  Ajia  régis j  which,  without  touching  filver,  will  diflblve  gold. 
But  there  is  no  neceflîty  to  hâve  recourfe  to  fo  grofs  and  compoun- 
ded  a  body,  as  fal-armoniac,  to  enable  Aqua  fortis  to  diflblve  gold  :  for 
the  fpirit  of  common  fait  alone,  being  mixed  in  a  due  proportion, 
will  fuffice  for  that  purpofe.  Which,  by  the  way,  fhews,  that  the  vo- 
latile fait  of  urine  and  foot,  which  çoncur  to  make  fal-armoniac,  are 
not  neceflary  to  the  diflblution  of  gold;  for  which  a  folvent  may  al^ 
fo  be  made  with  A(iua  fvrtis  and  crude  fea-falt.  Nay,  the  mechani- 
cal affeôions  of  a  menftruum  may  hâve  fuch  an  intereft  in  its  folu- 
tive power,  that  even  minerai,  or  metalline  corpufcles,  may  bccome 
ufefuf  ingrédients  of  it,  tho*  perhaps  it  be  a  diftilled  liquor  ;  as  might 
be  illuftrated  by  the  opérations  of  fome  compounded  folventis,  fuch  as 
is  the  oil  of  antimony,  made  by  repeated  reâifications  of  what  chy- 
mîfts  call  îts  butter,  which  greatly  abounds  in  an  antimonial  fub- 
ftance. 

9.  But  to  fhew,  that  a  fmallcr  change  than  one  would  imagine,  of 
the  bulk,  fliape,  or  folidity  of  the  corpufcles  of  a  menftruum,  may 
fit  it  to  dîflblve  a  body,  it  would  not  work  on  bçfore  \  wc  firid 
not,  that  our. fpirit  of  fait  hère  in  Englandj  will  at  ali  diflblve  crude.. 
gold  ;  but  by  puttîng  fome  leaf-gold  into  a  convehient  quantity  of 
good  fpirit  of  fait,  when  wc  had  drop*d  in  fpirit  of  nitre,  till  the 
mixture  was  juft  able,  in  a  moderate  heat,  lo  diflblve  thé  gold,  wc 
found,   that  wc  had  bccn   oUîgcd   to  cmploy  only  twelve  drops  of 
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pHTsics.  thc  lattcr  liquor,  to  an  ounce  of  ^e  former  -,  fo  that  fuppofing  cach 
*  ""~  ^  of  thcfe  drops  to  weigh  agrain,  thc  fortieth  part  of  fpirit  of  nitrc  being 
added,  ferved  to  turn  the  fpifit  of  fait  into  a  kind  of  Aqua  régis.  But  to 
know  the  proportion  more  exaétly,  we  weighed  fix  other  drops  of  the  famé 
fplrit  of  (ait,  ànd  found  them  not  foUy  to  amount  to  thrce  grains  and  an 
half  :  whence  it  appeared  that  we  added  but  about  a  feventieth  part  of  thc 
nitrous  fpirit,  to  that  of  fait. 

10.  The  experimcnts  hitherto  recited,  relate  chiefly  to  thc  prodiKÎlrion 
cf  corrofive  menftruums  -,  I  fliall  nowgive  an  account  of  two  experimcnts^ 
which  I  made,  manifeftly  to  leffen,  or  quîte  deftroy  corrofivenels  in  li- 
quors,  very  confoicuous  tor  that  quality,  One  of  the  corrofive  menftru- 
ums yet  known,  is  oll  of  vitriol,  which  will  fret  fevcral  mctals,  minerais, 
and  a  great  numberand  varietyof  animal  and  vegetablebodiesto  pièces  ; 
yet  if,  for  a  while,  you  digeft  with  it,  an  equaî  weight  of  hJghJy  rcc- 
tified  fpirit  of  wine,  and  afterwards  diftil  the  mixtures  very  -wzrïlyy  you 
may  obtain  much  of  a  liquor  not  corrofive  at  ail  ;  and  the  remainii^  fub- 
ftance  will  bc  reduced  partly  into  a  liquor,  which,  tho*  acid^  is  not 
more  fo,  than  one  part  o(  good  oil  ot  vitriol  will  render  ten  times 
as  much  common  water,  by  being  well  mbced  with  it  i  and  partly 
into  a  dry  fubftance,  which  hath  fcarce  any  taftc  at  alJ,  much  Icfs  a  cor- 
rofive one.  ^ 

11.  And  tho*  Aqua  fortis  be  the  moft  generally  employ*d  of  corro- 
fiVe  menftruums  5    yet  to  flicw  how  much  the  power  of  corroding  may 
be  taken  away  by   changing  the   mechanical   texture  of  a   menftnium, 
wîthout  fceming  to  deftroy  the  fretting  faits  ;    I   took  equal   parts  of 
good  A^a  fortis^    and  highly  dephlegmed  fpirit  of  wine  ;   and  having 
mixed    them  warily,   by   dcgrees,   we  united   them,   by   two  or  thrce 
diftillations  of  the  whole  mixture  -,  which  we  afterwards  found  not  to 
hâve  the  leaft   fretting  tafte,    and   to  be  fo  deprived  of  îts   corrofive 
ftature,   that  it  would  not  work  upon  filvcr,   tho*  by  précipitation,  or 
otherwifc,  reduced  to  very  fmall  parts  ;   nay,   it  would   fcarce  iènfibly 
work,  in  a  long  time,  on  filings  of  copper,  or  upon  other  bodies,  which 
liiere  vinegar,  or  pchaps  rhenifh  wine    wilJ   corrode.      And  with  ano- 
ther  fpirit,  not  urinous,   and  afterwards  with  fpirit  of  wine,  we  Ihewed 
a    more    furprizing   inftance  of  the  power  of  dcftroying  the  corrofivc- 
nefs   of  a  menftnium.      For  having  put  a  pièce  of  copper-plate  into 
one  Qunce  of  Aqjia  fortis  -,  when  the  liquor  was  eagerly  working  upon 
the  lùetal,   l'cauTcd  an  ounce  of  the  pure  fpirit  of  wine,  to  bepoured 
upon  the  agitated  mixture  ;    whofe    effervefccnce,   ât  the  firft   inftant, 
'feemed  to  be  much  increafed;  but  it  was  prcfently  after  checked,  and 
the  menftruum  being   fpeedily  difarmed   of  its  corrofivenefs,    thc  rc- 
«maining    copper    was  left  undiflblved  at  thc  bottom.     Nor  arc  thcfc 
the  only  acid  menftruums,  which   I  havc,   in  this  way,  correâed  :  I 
applîed    it  aifp  to  others,  as  fpirit  of  nitrc,   and  even  Amà  iregis  îtfcif; 
but  it  has  not  m  equal  opération  upon  all^  wà  û^  leair  upon  fpirit  of 
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fait  ;  as  on  thc  other  fide,   it  fucceeds  to  greater  fatisfa<5tion  upon  ftrongPHysics- 
fpîrit  of  nitre.  V^vO 

Moft  of  the  chymiffs  prétend,  that  the  folutîon  of  bodies  are  per- 
fbrmed  by  a  certain  cognatîon  and  fympathy  between  the  menftruuni» 
and  the  body  whereon  it  is  to  operate  :  and  indeed,  in  feveral  inftances, 
tVicre  is,  as  it  were,.  a  relation  between  the  menftruum  and  the  body 
to  be  diflblved  \  as  when  fulphur  is  diflblved  by  oils,  whether  exprefs'd  or 
diftilkd  :  yet,  as  tjie  opinion  is  generally  propofed,  I  cannot  acquiefce  in 
ît  ;  becauîe  there  are  varîqus  folutions  and  other  phenomena,  where  it 
WiM  not  take  pjace  ;  and  becaufe,  even  in  thofe  inftances  wherein  it  ia 
tiiou^ht  moft  applicable,  the  effeû  feems  to  dépend  upon  tnechanical 
jMrinciples. 

12.  And  firft,  ît  wîU  be  difficult  to  fhew,  what  relation  there  î$  be- 
tween fal-gem,  antimony,  iron,  zink,  bread,  camphire.  Lapis  Cûlamiua^ 
risy  flefli  of  feveral  kinds,  oyfter-fhells,  chalk  and  quick-lime  ;  fome  of 
winch  belong  to  the  vegetable,  fome  to  the  minerai,  and  fome  to  the  ani- 
mal kingdom  ;  yet  ail  of  thefe,  and  feveral  others  may,  cvcn  without  thc 
affiftance  of  externil  heat,  be  diflblved  or  corroded  by  one  (ingle  minerai 
menftruum,  oil  of  vitriol. 

13.  I  obferve  alfo,  that  a  diflblutîon  may  be  made  of  the  famé  bo- 
dy, by  menftruums,  to  which  the  chymifts  attribute  mutual  antipa- 
thy,  and  which,  therefore,  are  not  likely  to  fympathize  with  the  fiimc 
third  body  :  thus  I  found,  that  by  A(^ua  fortis^  and  fpirit  of  winc,  up- 
on whofe  mixture,  there  cnfues  a  conflift,  with  grcat  efiervcfccnce,  wiU 
each  of  them  a-part,  readily  diflblve  crude  zink,  as  alfo  the  filings  of 
copper.  Pure  fpirit  of  wine,  and  oil  of  vitriol,  as  great  a  différence 
as  uiere  is  between  them  in  many  reft)e6ts,  will  each  of  them  difiblvè 
camph.ire  :  and  to  thefe  might  be  aclded  other  inftances  of  the  like 
nature. 

14.  As  to  what  is  commonly  faid,  that  oils  diflblve  fulphur,  and 
faline  menftrua  metals,  by  reafon  of  their  fimilitude;  I  aniwer,  that 
where  there  is  any  fuch  fimilitude,  it  may  very  probably  be  afcribed 
not  fo  much  to  the  eflential  forms  of  the  bodies,  that  are  to  work 
on  each  other,  or  to  their  fait,  fulphur,  or  mercury;  but  to  thc 
congruity  between  thc  pores  and  figures  of  the  menftruum,  and  thc 
body  diflblved  by  it  ;  and  to  *  fome  other  mechanical  propertics  of 
them.  Thus  filver  will  not  only  be  diflblved  by  nitre,  which  is  rec- 
konM  a  fait,  but  will  amalgamate  with  quick-filver,  and  alfo,  by  thc 
opération  of  brimftone,  be  eafîly  incorporated  with  that  minerai,  which 
chymifts  account  of  fo  oleaginous  a  nature,    and    infoluble  in    jiqu<^ 

fortis. 

15.  And  as  for  thofe  diflblutions,  which  are  made  with  oily  and 
inflammable  menftruums,  of  common  fulphur,  and  the  other  like  bo- 
dies ;  they  do  not  plead  for  them  fo  clearly,  as  chymifts  imagine.  For 
if  fuch  menftruums  operate,  upon  account  ef  their  fulphureous  nature  ; 
whence  is  it,  that  higmy  re&ified  fpirit  of  wine  will  not  diflfolve  even  the 
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Physics.  flowers  of  brimftone,  whîch  effential,  as  well  as  exprefs'd  oîls,  cafîly  tak^ 
^•YN^  up  ?  And  this  fpirit  of  wine,  îtfelf»  will  immedîately  do,  if  by  the  help 
of  an  alkalî,  the  texture  of  the  brimftone  be  altered  ;  tho*  the  only  thing 
àdded  to  the  fulphur,  being  an  incombuftible  fubftance,  is  nothing  ncar 
of  fo  fulphureous  a  nature  as  the  flowers,  and  need  hâve  no  relation,  up- 
on  account  of  its  origîn  with  fpirit  ofwine,  as  fait  of  tartar  has  ;  fincc 
I  havc  tried,  that  fixed  nitre  will  do  the  famé. 

i6.  Salt-petre,  being  looked  upon  by  chymifts,  as  avery  inflammable  bo- 
dy,  ought,  according  to  them,  tobeof  a  very  fulphureous  nature  ;  yet  we 
find,  that  it  is  not  readily  diflblved  in  chymical  oils,  but  in  water.  Chy- 
mifts tell  us,  that  the  folutions  of  alkalies,  fuch  as  fait  of  tartar,  or  of 
pôt-aflies,  in  common  oils,  proceed  from  the  great  fîmilitudebetween  them> 
butidemand,  whence  it  happens,  that  fait  of  tartar  will,  by  boiling,  be 
diflblved  in  the  cxprefs*d  oil  of  almonds,  or  of  olives,  and  be  rcduced 
with  it  toafoapy  body  ;  tho'  with  the  eflTential  oil  of  Juniper,  or  ani/êcd,  6fr. 
where  what  they  call  the  fulphur,  is  made  pure  and  pénétrant,  you  may  boîl 
fait  of  tartar  twenty  times  as  long  withput  making  jny  foap  of  them, 
or  perhaps  any  fenfible  folution  of  the  alkali  ?  And  chymifls  know,  how 
unfuccefsfully  it  is  attempted  to  diffolve  pure  fait  of  tartar,  in  pure 
fpirit  of  wine.  I  will  not  urge,  that  tho*  the  moft  confpiaious  mark 
of  fulphur  be  inflammabilîty,  and  is,  in  an  eminent  degrec,  to  be 
Found  in  oil,  as  well  as  fulphur  ;  yet  an  alkalî,  and  water,  which  are 
nefthfer  fingly,  nor  when  united,  inflammable,  will  diflfolve  common 
fulphur. 

17.  But  to  make  it  probable,  agaînft  the  chjmiifts,  that  the  folu- 
tion of  fulphur  in  exprefs^d  oils,  dépends  upon  fomething  befides  the 
abundance  of  the  fécond  principle  in  both  the  bodies,  many  chymi- 
cal writcrs  themfelves  reckon  Aqua  regis^  which  is  plainly  a  iâline  mcn- 
ftruum,  and  diflfolves  copper,  iron,  xroral,  iâc.  like  acid  liquors,  among 
the  folvents  of  fulphur  •,  and  by  that  power,  amongft  other  things,  di- 
ftinguifti  it  from  Aqua  f mis.  On  the  other  fîde,  if  there  be  a  congrai- 
ty,  between  an  exprefsM  oil,  and  another  body,  tho'  it  be  fuch,  as  by 
îts  being  eafily  diflblved  in  acid  faits,  chymifts  fliould  pronounce  of  a 
faline  nature,  an  exprefs'd  oil  will  readily  work  upon  it  ;  as  I  havc 
tried  by  digefting  copper  filings,  with  oil  of  fweet  almonds,  which  took 
Up,  like  a  corrofîve  liquor,  fo  much  of  the  métal,  as  to  be  dceply  co- 
loured  thereby.  Nay,  even  with  milk,  I  hâve  fbund  a  kind  of  diflb- 
lution  made  of  crude  copper,  as  appeared  by  the  greenifli  bluc  co- 
Jour  the  filings  acquired,  when  they  had  been  well  drenched  in  it, 
and  left  for  a  certain  tîmc  in  the  veflfel,  where  the  air  had  very  frcc  ac- 
cefs  to  them. 

18.  Befides  the  argument  drawn  from  Aqua  regis^  it  may  be  proper 
to  ui^e  another  of  the  famé  kind  againft  the  generality  of  the  fol- 
lowers  of  Hdmnt  and  Taracelfus^  who  allow  of  the  opérations  of  the 
alkaheft.  It  is  aflîrmed,  that  this  irrefiftible  menftruum  will  diflTolvc 
ail  tangible  bodies  into  infipid  water  \  but  then  as,  on  die  ocfacr  fide, 
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ît    wîU  bc  very  hard  to  conceîve,  how  a  partîcular  menftruufn,    which  ispHysics 
determincd  to  be  either  acîd,  lixiviate,   or  urinous,  t?r.  fhould  be  able  v^^vxjr 
to  diflblve  fo  great  a  varîety  of  bodies,  of  differirg,  and  perhaps  con- 
trary  natures  ;    fo,   on   the   other,    if  the    alkaheft   be  not  a  particular 
mcnftruum,  it  greariy  difcredîts  the  opinion  of  the  chymifts,  who  will 
havc  fome  bodies  diflblvable  only  by  acids,   others  by  fixed  alkalies,  and 
otiicrs  agaîn  by  volatile  faits  ;  fince  a  menftruum  which  is  neither  acid, 
Uxîviate,  nor  urinous,   is  able  to  diflblve  bodies,  in  fome  of  which,  one, 
and   in   others,  another  of  thofe  principles  is  prédominant.     So  that   if  • 
a   lîquor  be   convenîently  qualified,  .it  is   not  neceflary    it   fhould   be 
cithcr  acid,  to  diflblve  pearl,  or  coral,  or  alkalizate,  to  diflTolve   fuî- 
phur. 

19.  If  we  duly  refleft  upon  the  ufual  procefs  in  making  Af<?rr«r/Kx 
dulcis^  we  (hall  find  it  very  favourable  to  our  hypothefîs.  For  tho' 
we  hâve  already'lhewn,  that  common  fublimate,  made  of  mercury,  is 
a  highiy  corrofive  body  \  yet  if  it  be  well  ground,  with  near  an 
equal  wcight  of  quick-fdver,  and  be  a  few  times  fublimed,  ît  wiU  be- 
come  fo  mild,  as  not  to  tafte  fharp  upon  the  tongue;  ^i^hence  the 
chymifts  call  ît  Mercurius  dulcis  ;  yet  this  dulcification  feems  to  be 
perfbrm'd  in  a  mechanical  way.  For  moft  parts  of  the  faits,  which: 
noade  the  fublimate  fo  corrofive,  abîde  in  the  Mercurius  dulcis  ;  bilt 
being  compounded  with  more  quick-filver,  they  are  diluted  by  it,  and 
acquire  a  new  texture,  which  renders  them  unfit  to  operate,  as  they  did 
before,  when  the  frctting^falts  were  not  joined  with  a  fufiîcient  quantity 
of  the  mercury,  to  reftraîn  theîr  corrofive  aétivity.  And  this  it  may 
do  either  by  flieathing,  or  rubbing  and  grinding  off  theîr  fliarp  points,  or 
cutting  edges  ;  as  by  fome  fuch  mechanical  change,  fretting  faits  either 
quite  lofe  their  fliarpnefs,  as  alkalies,  whilft  they  are  îmbodied  with  fand 
in  common  glafs  v  or  greatly  abate  in  their  corrofive  acidity,  as  oil  of  vi- 
triol, when,  with  fteel,  it  compolês  Vitrioluni  Martis  :  or  are  elfe  tranf- 
muted  or  difguifed,  by  conjunÛion  '^ith  fome  corroded  bodies  of  a  peculi- 
ar  texture,  as  when  Aquafortis  makes,  with  filver,  an  cxtremely  bitterfalt 
of  vitriol  ;  and  with  lead,  one  which  is  pofitively  fweet,  aJmoft  Hke 
common  Snccbarum  Satumi. 

20.  And  to  fliew  how  much  the  efiîcacy  of  a  menftruum  may  dé- 
pend» even  upon  flight  mechanical  circumftances  ;  I  put  upon  lead  a 
Lirge  quantity  of  well  reftified  Aqua  fortis  in  which  the  métal  contî- 
nucd  undiflblved  v  tho%  if  the  chymifts  fay  true,  that  the  diflblving 
power  of  the  menftruum  confifts  only  in  the  acid  faits,  with  which  it 
abounds,  it  feems  naturally  to  follow,  that  the  more  of  them  are  contain^d 
in  a  detcrminate  quantity  of  the  liquor,  the  more  able  it  fliou'd  be  to 
diflblve  metalline  bodies.  And  in  effeft  we  fee,  that  if  corrofive  men- 
ibruums  bc  not  fuificiently  dephlegmed,  they  will  not  work  on  feve- 
ral  of  them.  Conjcébinng,  however,  that  the  faline  particles,  which 
fwam  in  our  Aquafortis^.  might  be  more  thronged  together,  than  was 
couYenient  for  a  body  of  fuch  a  texture  of  faline  parts  ^   I  diluted  the 
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Physics    menftruum  with  fair  water,  upon  whkh  the  defircd  ficnefs  betwixt  thc 

V/VN-^  agent  and  the  patient  enfued  >  when  the  liquor  quickly  began  to  Êdl  upon 

the  métal,  and  dUTolved  it.     And  thus  filver,   which,  I  found^  wou/d 

not  diflblve  in  very  ftrong  Aqua  fortisy  was  readily  fdlen  upon  bjr  that 

menftruum,  ^hen  I  had  weakened  it  with  commoa  water. 


S  E  C  T.    IL 

ne  theory  f  /^OTTo£ihiYiXy  bcîng  thc  correfpondent  quality  to  corrrofivcnefs,  the 
oêrrêfebility.  \^  diftinûlon  alrcady  made  of  the  former,  will  fhew  in  what  fenfe  I 
ufe  the  latter.  And  this  corrofibîlity,  of  bodies,  as  wejl  as  their  coîto- 
fivenefs,  îs  a  relative  thîng  ;  fince  gold,  for  inftance,  will  not  bc  diflbi- 
ved  by  Aquafortis^  but  will  by  Aq^ua  régis  ;  whilft  fîlver  cannot  bc  diA 
folved  by  the  latter  of  thefe  menftruums,  butmay  by  the  former.  Andthia 
relative  property  feems  to  confift  chiefly  in  three  requifîtes,  ail  which  dé- 
pend upon  mechanical  principles. 

•  The  firft  is,  that  the  body  to  be  corroded  hâve  pores  of  fuch  a 
magnitude  and  figure,  that  the  corpufcles  of  the  fblvent  may  enter 
them,  and  agitate  the  folid  parts,  which  înclofe  them  :  for  want  of 
this  condition,  glafs  is  penetrated  in  a  multitude  of  places,  but  not 
diflîpated,  by  the  incident  rays  of  light,  which  pcrmeatc  îts  pores  with- 
out  any  confiderable  refiftance.  And  tho*  the  interftîces  of  a  body  wcre 
lefs  minute,  and  capable  of  letting  in  fome  groffer  corpufcles  ;  yet  if 
thefe,  for  want  of  folidity  or  rîgidnefs,  were  too  flexible,  or  of  a 
figure  unfuîtable  to  that  of  the  pores  they  fhould  enter,  a  diflbhi- 
tion  would  not  enfue  ;  as  it  happens,  when  pure  fpirit  of  winc  is,  in 
the  cold,  put  upon  fait  of  tartar,  or  Aqua  fqrtis  upon  powder  of  ful- 
phur. 

The  fécond  qualification  îs,  that  its  confîflrent  corpufcles  be  of  fvdi 
a  bulk  and  folidity,  as  does  not  render  them  incapable  of  being  dif- 
joined  by  the  aélion  pf  the  infinuating  corpufcles  of  thc  mcnfmium, 
Agreeable  to  this,  and  the  former  obfervatîon,  is  die  praéKce  of  chy- 
mifls,  who,  when  they  would  hâve  a  body  wrought  upon  by  a  men- 
ftruum, otherwife  too  weak  for  it  în  its  crude  ftate,  difpofe  it  to  rc- 
ceive  the  aûîon  of  the  folvent  by  previoufly  opcning  it,  that  is,  by 
cnlarging  the  pores,  making  a  communication  oi  the  corpufcles,  orwea- 
kening  their  cohefion.  Thus,  feveral  bodies  are  brought;  by  fit  pré- 
parations, to  be  refoluble  in  lîquors,  which  would  not  work  on  them 
before,  Thus,  lime-ftone  by  calcination  becomes,  în  part,  diflbliiblc  în 
water  ;  and  fome  metalline  cakes  will  be  wrought  upon  by  fbivcnts, 
that  would  not  touch  the  crude  métal.  Thus,  tho*  crude  tjurtar  is 
very  flowly  difToluble  in  cold  water,  yet  when  bumt,  it  may  bc  prc- 
fently  dlITolved  in  that  liquon     And  thus»  dio*  the  filings  of  fiivcr 
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wîll  not  be  at  ail  diflblvcd  by  common  watcr,  ôr  Ipîrit  of  wine,  yet  Physïcs, 
if,  by  the  interpofttion  of  thc  faline  partidcs  of  Âqua  fortis^  the  cor-  \^VNg/ 
pulclcs  be  fo  dîsjoîned»  and  fuflfer  fuch  a  comminution,  as  they  do  in 
cryftals  of  filver  -,  the  métal  th\is  prcpared,  will  cafîly  diflblve,  not  only 
in  liwiter,  but  in  well  rcftified  fpirit  of  wine.  And  theMîke  folubîlity  I 
Kave  found  in  the  cryftals  of  Icad  made  with  fpirit  of  verdigrcafc,  or 
g^ood  diftîUed  vincçir,  and  in  thofe  of  copper  made  with  Aquafortis. 

The  laft  difpofition  to  corrofibility  confifts  in  fuch  a  cohefîon  of  thc 
parts,  as  is  not  too  ftrong  to  be  fuperable  by  dic  aftion  of  the  mcn- 
ftruum.  This  condition,  tho'  of  Idn  to  the  former,  is  fomewhat  diffe- 
rent  from  it  -,  fince  a  body  may  confift  of  parts,  either  bulky,  or  folid, 
^virhich  yet  may  touch  one  another  in  fuch  fmall  portions  xJf  their  fur- 
Faces,  as  to  be  much  more  eafily  dilTociable,  than  the  minute  or  lefs  folid 
parts  of  another  body,  whofe  contaâ  is  more  fiiU  and  clofc,  and  con- 
jequently  their  cohefion  more  ftridk  ;  Ço  that  the  corrofibility  of  a  body 
is  but  a  mehanical  relation,  refulting  from  the  mechanical  properties  and 
contexture  of  its  parts,  as  they  intercept  pores  of  luch  fizes  and  figures,. 
as  fit  thcm  to  thofe  of  the  corpufcles  of  the  menftruum,  which  enter 
between  and  disjoin  them.  But  to  confirm  this  doârine  with  a  few  expe- 
riments. 

1.  If  we  put  highly  reôified  fpirit  of  wine  upon  lulphur,  or  its  SovftnyCimfirmed  fy 
the  liguorwill  lie  quietly  thereon,  without  makîng  any  vifible  folutîon  j^*^^'*"^*''- 
and  it  fuch  fpirit  were  put  upon  very  dry  fait  of  tartar,  the  fait  would 

lie  undiflblved  at  the  bottom  r  yet  if  the  fulphur  be  firft  gcntly  meked,. 
and  the  fait  of  tartar  by  degrees,  put  to  it,  and  mixed  therewith  >  as 
there  refultsa  new  texture,  difcoverable  by  the  ncw  colour,  fo  there  will 
arife  a  difpofition  to  be  diflblved,  that  was  not  bcfore  in  either  of  thc 
ingrédients  ;  whence,  tho*  the  mixture  be  kept  till  quite  cold,  or  long 
after,  provided  it  be  fecured  from  *  the  air,  the  fpirit  of  wine,  bcing 
put  to  it,  will  thence  acquire  a  yellow  tinéhire  in  a  minute  ;  and  in 
Jefs  than  half  a  quarter  of  an  hour,  a  red  one  -,  being  richly  imprégna- 
ted  with  fulphureous  particles,  difcoverable  by  the  fmell,  tafte,.  and  fe- 
vcral  opérations. 

2.  Spirit  of  fait  will  not  diflblve  crude  mercury  in  the  cold  \  and  I 
once  kept  them,  for  a  confiderable  timc^  in  no  fînall  heat,  without 
fiiiding  any  folution.  But  if  mercury  be  precîpitated  ptrfe^  that  is,  re- 
duced  to  a  red  powder  without   addition,  by  the  mère  opération  of  the 
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fire  i  thc  texture  will  be  fo  changed,  that  die  fpirit  of  fait  will  readily 
diflblve  it. 

3.  And  this  experiment  is  thc  more  remarkable  5  becaufe,  tho'  oil 
of  vitriol  will,  in  a  great  heat,  corrode  quiçk-filver  5  yet  I  kept  a 
precipitate  ftrjt^  for  Icveràf  hours,  in  a  confiderable  degrec  of  heat,. 
without  finding  it  to  be  diflblved,  or  corroded  by  the  menftruum  : 
'but,  having  put  another  parcel  of  the  famé  mercurial  powder  into  cold 
jl^afortiSj  or  fpirit  of  nitre,  a  Ipeedy  diflblution  enfued.  And  that 
ÎM  difpoûtioQ  te  bg  diflolved  by  ffirit  of  fait,  which  mercury  ac- 
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Xi^Y""^  of  the  opération  of  the  fire  upon  it,  but  of  fome  change  of  tcicturc^  pro- 
duced  by  that  opération,  may  be  argucd  from  hence,  that,  tho*  fpi- 
rit  of  fait  be  a  very  proper  menftruum  to  diffolve  iron,  or  ftccJ;  yet 
when  that  métal  is  reduced  to  a  crocus,  bv  the  aftion  of  the  fire,  il  laves 
in  the  bottom  of  the  glals,  a  confiderable  part  fcarce  fenfibly  alttrcd  ; 
fo  that  the  menftruum  has  feemed  rather  to  hâve  extraâed  a  tinôur;, 
than  to  hâve  made  an  ordinary  folution  :  for  the  colour  of  it  was  a  high 
yellow  or  reddifh  ;  whilft  îron,  diflblved  in  fpirit  of  fait,  afFords  a  grctn 
folutîon.  Whether,  by  repeated  opérations  with  frefli  mcnftruums,  fir- 
ther  diffolutions  might  in  time  be  made,  I  wîU  not  fay^  it  may  fùf- 
fice  for  our  prefent  purpofe,  that  iron,  by  the  opération  of  the  fire,  ac- 
quired  not,  as  mercury  had  donc,  a  facility,  but  a  great  indifpofitioa 
to  be  diflblved  by  fpirit  of  fait.  We  varied  this  experimcnt,  by  cmpJoving 
înftead  of  fpirit  of  fait  ftrong  oil  of  vitriol,  which,  being  poared  on  a 
little  Crocus  Martis^  maÂt  per  fs^  did  not,  as  that  menflruum  ufualJy  does 
upon  filings  of  crude  iron,  readily  fall  upon  the  powder,  with  froth  and 
noife,  but  refted  for  fcveral  hours  calmly  uppn  it,  without  producîxvg  ai»y 
fenfible  warmth. 

4.  And  it  agrées  very  well  with  our  doôrine  about  the  dépendance 
of  the  corrofibility  of  bodies  upon  their  texture,  that  from  fcveral  of  thcm, 
whilft  they  are  in  conjunftion  with  pthers,  there  refult  mafles,  eafîly  dif- 
foluble  in  liquors,  wherein  a  great  part  of  the  matter,  if  feparatcd  from 
the  feft,  would  not  be  at  ail  diflblved.  Thus,  common  vitriol  îs  cafily 
diflblved  in  mère  water  -,  but  if  ikilfiilly  calcined,  it  wiJl  yield  ncar  \oM 
its  firft  weight  of  infipid  colcothar,  which  is  foluble,  neithcr  in  waur, 
in  Aqua  fortis^  or  Aqua  régis  ;  tho*  fometimes  thefe  will  colour  thcn- 
felves  upon  it.  We  fee,  likewife,  that  fimple  water  will  by  boîJipg  :: 
with  harts-horn,  diflfolve  and  makô  a  jclly  thereof -,  and  yet,  when  cjÎ- 
cined,  common  water  is  no  longer  a  fit  folvent  for  it,'  nor  even  oil  of  vi- 
triol a  thorough  one. 

5.  I  fliall  recommend  to  the  foUowers  of  Helmont^  an  experiment  of 
his,  which  feems  to  fuit  with  the  dodrinc  propofed.  He  tdls  us,  àut 
if,  by  a  certain  fubtile  menftruum, -quick-filver  be  divefted  of  its  cx- 
ternal  fulphur,  as  he  terms  it,  ail  the  rcft  of  the  fluid  métal,  which 
he  ftiles  the  kernel  of  mercury,  will  be  no  longer  corrofibic  by  ît,  So 
that  upon  this  fuppofîtion,  tho*  common  quick-filver  be  fo  fuired  to  ^Ipia 
fortisy  jthat  the  famé  quantity  of  that  will  diflblve  more  of  it,  than  of 
any  other  -métal  ;  yet,  if  by  the  deprivation  of  fome  portion  of  it,  the 
latent  texture  of  the  métal  be  altered,  tho*  not  the  vîfible  appearance,  the 
body,  which  before  was  fo  eafily  diflblved  by  Aqua  fort is^  ceafes  to  bc 
at  ail  diflbluble  by  it. 

6.  As  for  thofe  chymifts,  who  crédit  the  ftrange  things  affirroed  of 
the  alkiiheft  ;  we  may  urge  them  with  what  is  delivered  by  Helm^mt, 
where  he  aflerts,  that  ail  folid  bodies,  as  ftones,  minerais,  and  metaJs 
themfelvcs,  by  having  this  liquor  duly  abftraftcd,  or  diftiUed  offfitxn 
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iiciL  LU  Dc  toLaiiy  'duii.rii(.Lcu,  wiia.L  uuicr  tnaiigc,  tniui  ur  ccxcure,  can  De 
reafbnably  imagîned  to  hâve  been  made  in  the  tranfmuted  bodîes  ?  Yèt 
lèverai  of  them,  as  flints,  rubies,  fapphîres,  gold,  lïlver,  &c,  '  whlcli 
were  infoluble  before  ;  fome  of  them  in  any  known  menftruums,  and  o- 
thers  in  any  but  corrofive  lîquors;  become  capable  of  being  diffolvcd 
in     common  water, 

y.   It  is  a  remarkable  phenomenon,  and  confirms   our   opinion,   about 

tKe    interefl:  of  nnechanical   principles  in  the  corrofive  power  of  menftni- 

ums,    and  the  corrofibility  of  bodies,  that  is  produced   in  the  fbllowing 

e:x périment.     If  we  put  large  grains  of  fea-falt  into  common  water,  they 

^will    be  diflbved   calmly   therein,  wlthout  any  appearance  of  confliftj 

but    if  fuch  grains  of  fait   be   put   into  good  oil  of  vitriol,  that  liquor 

^11  fall  furioufly  upon  them,  and  produce,   for  a  long  while,  an  hiffing 

noife  with  fumes,  and  numerous  bubbles,  as  if  a  potent  menftruum   were 

corroding  fome  ftubborn  métal. 

8.  And  .tho*  Jquafortis  or  Àqua  régis  poured  upon  filings  of  copper, 
^wîU  work  upon  them  with  much  noife  and  ebullition,  I  hâve  tried  that 
good  (pirit  of  fal-armoniac,  or  of  urine,  being  put  upon  the  like  fi- 
lings, and  left  there,  without  ftx>pping  the  glafs,  will  quickly  begin  to 
work  on  them,  and  quietly  diflblve  them,  àlmoft  as  water  diffolves 
fugar.  And  cven  with  oil  of  turpentine,  I  hâve  diflblved  crude  cop- 
per -,  and  the  experiment  feenied  to  favour  our  conjefture  the  more,  be- 
caufe  having  made  it  feveral  times,  it  appear'd  that  the  common  unrec- 
tified  oil  would  perform  the  folution  much  quicker,  than  that  which 
was  purified  by  reélification  ;  which,  tho*  more  fubtile,  and  penetra- 
tîng,  was,  it  feems,  on  that  account,  lefs  fit  to  diflblve  the  métal,  than 
the  grofler  oil,  whofè  particles  might  be  more  folid,  or  more  advan- 
tageoudy  fliaped,  or  on  fome  other  mechanical  account  better  qualified 
for   the   purpofe. 

9.  Diflolve  good  filver  in  Aqua  fortis^  and  precipîtate  it  with  a  fufficient 
quantity  of  fpirit  of  fait-,  then  having  wafh'd  the  calx,  which  will  be 
very  white,  with  common  water,  and  dried  it  well,  melt  it,  {with  a 
moderate  fire,  into  a  fufible  mafs,  which  will  be  very  much  of  the  na- 
ture with  what  the  chymifts  call  Cornu  Lume^  which  they  make  by  pre- 
cipitating  diflblved  filver,  with  a  bare  folution  of  fait,  made  in  common 
water.  And  tho*  fpirit  of  fait,  and  filver  diflblved  in  Aqua  fortiSy  will 
each  of  them  apart,  readily  unité  with  fimple  water,  our  Luna  Cornea 
will  not,  but  is  fb  indifpofed  to  diflblution,  that  I  hâve  kept  fome 
long  in  digeftîon,  with  Aqua  fortis^  and  fome  in  Aqua  regis^  and  in  no 
faint  degree  of  heat,  without  being  able  to  diflblve  it  like  a  métal  5  the 
menftrua  having,  indeed,  tinged  themfelves  upon  it,  but  left  the  com- 
pofition  diflblved  at  the  bottom. 
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rbimichani.  A  Ocording  to  my  notion  of  ft^cs,  fhcr  dépend  upon  thcraa^^ 
cal  caufe  of  ZJk  nitude,  figure»  and  motion  cf  the  façid  corpufdes,  confidered» 
iajits.  X^L.  either  feparately»   and  as  the  properties  of  fingle  and  very  mi- 

nute particles  of  matter  ;    or  elfe  în  a  Ilate  of  conjunâion,  as  two  or 
more  of  thcfc    properties»  and    the   particles  thcy  belong  to,  may  bc 
combihed»  or  affixriated,  either  amongft  themfelves,  or  wîth  othcrs,  which 
were  not  fapid  before.     And  as  thele  coalitions»  and  othcr  aflbciarions, 
corne  to  be  diverfified;   fo  the  taftea  refulting  from  them,  wiU  beal- 
tered  or  deftroy'd.    By  tafte»  confîdercd  as  bdonging  to  the  objcô,  I 
mean  that  quality,  or  whatever  elfe  k  be,  which   enrf)les  a  boay  by 
its  opération  to  produce  in  us  the  fenfation»  we  call  tafte.    That  tfcisqua- 
lity,  or  whatever  elfe  it  be  which  makes  or  denominates  an  objcâ  fa- 
pid,  may  fo  dépend   upon  the  fhape,  fize,  motion  and  othcr  mcdjani- 
cal  afFedions  of  die  fmall  parts  or  the  body  tafted,  and  rcfult  from  the 
aflbciation  of  two  or  more  of  them»  not  excluduig  theîr  congniity,  or 
incongruity  to  the  organs  of  tafting»  may  be  made  probable  hy  ^ 
followinç  inftances. 
JUâ^raîmofi     I.  It  is  obferved,  that  falt-petre  refined,  andfired  from  the  fca-falt 
'dfd\tj^t^'^  that  is  mixed  widi  it,   rather  cools  the  tongue,  than  makes  any  fapid 
hoMts  IpZry  impreflîon  on  it,    bating  a  very  faint  and  ianguid  bittemefs,  which  fcems 
frong  ^nd     to  bc  Its  propcr  tafte  -,  yet  being  diftilW,  by  the  way  of  inflammaoon, 
wry  differingoY  by  the  hclp  of  a  taftelefs  addition,  it  afFords  bodi  a  fpirit,  wlûch  b 
tafct,  cxtremely    fharp  upon  the    tongue,   and  will  diflblvc  lèverai  metaJs, 
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ï^arîous  mctals,  and  other  concrètes  out  of  thofe  folutions,  whichhave  been 
made  of  thcm  by  the  fpîrit. 

2, .  If  upon  the  lîquor  of  fixed  nitre,  made  per  deîiquiumy  you  warily  î**"*  W/>/, 
drop  juft  enough  good  fpirit  of  nitre,  to  fatiate  the  alkali,  you  may,   by  '^/"^'J^^ 
a  gentle  evaporation,  and  fometimes  wîthout  ît,  obtain.cryftals,  which  ^/^^  ^J^^/'^* 
wiu  hâve,  upon  the  tongue,  neither  a  fliarp,  nor  an  alkalizate  tafte,  but  x,ate^  froduet 
the    faint  and  fcarce  fenfible  bitternefs,    that   belongs  to  pure  falt-petre,  f  thirdaîmofi 
The  Uke  production  of  falt-petre  we  hâve  fometimes  had  m  far  lefs  time,  ^^fit^^- 
and  fometimes  indeed  in  a  trice,  by  fubftituting,  inftead  of  the  fixed  fait 
of  nitre,  the  faline  parts  of  good  oot-afhes,   carefully   freed,  by  folution 
and  filtration,  from  the  earthy  and  féculent  cnes. 

New  the  phenomena  of  thefe  two  expérimenta  may  feem  explicable 
from  the  new  magnitudes,    and   figures  of  the  particles,   which  the  fire, 
by  breaking,   or  forcibly  rubbing    them  one  againft  the  other,   or  al- 
fo    againft  the  corpufcles  of  the  addition,  may    be  prcfumed  to  give 
them  5    as  if,  for  example,  allowing  the  corpulcles  of  nitre  to  bê  little 
prifms,  whofe  angles  and  ends  are  too  obtufe  to  makc   deep  impreflî- 
ons  on  the  tongue  ;   if  thefe  little  prifms  be,  by  a  violent  heat,  fplit, 
or  otherwife  broken,   or  forcibly     made    to  grind  one  another,    they 
may  come  to  hâve  parts  fo  much  fmaller  than  before,  and  endowed  with 
fuch  fharp  fides  and  angles,  that  being  difiblved  and  agitated   by  the 
faliva,  which   ufually  moiftens  the  tongue  ;    their  fmallnefs  may  give 
them  frce  accefs  to  the  pores  of  that  organ  ;  and  thefliarpnefs  of  meir 
fides  and  points  may  fit  them  varioufly  to   ftab  and   eut  the  nervous 
PapilU  or  it,  according  to  the  grand  diverfities,  as  to  fhape  and  bulk, 
of  the  fapid  particles.     And  this  being  granted,  it  feems  farther  con- 
ceivable,  that,    when   the  alkalizate  and   acid  particles  were  put  toge- 
çher  in  the  fluid  mixture,  wherein  they  fwam,   many  of  them  might, 
after  a  multitude  of  various  joftlings,  and  occurfions,    meet  with  one 
another   fo  luckily,    as  to  re-compofe  little   prifms,   or  convene   into 
other  bodies,  almoft   like  thofe,    that  made  up  the  cryftals  of  nitre, 
before  it  was  expofed  to  the  fire.     Thus,  tho*  a  prifm   of  iron   may 
bave  fuch  a  (hajpe,   as  to  be  whoUy  unfit  to  pierce  the   fkin  ;  yet  'tis 
poffible  to  eut  it  by  tranfverfe  planes,   reachmg  to  the  oppofitc  bafes 
or  ends,   fo  as  to  make  wedges,  which,  by  the  (harpnefs  of  their  an- 
gles, may    be  fit    to  cleave   wood,    and    eut    the    fkin  ;     and    thefe 
wedges,    bein^  again  put  together,  after  a  requifite  manner,    may  re- 
compofe  a  prifm,  whofe  extrêmes  fhall  be  too  blunt  to  ferve  the  for- 
mer purpofe. 

3.  We  very  warily  pour*d  upon  cryftals  of  filvcr,  dïflbived  in  good  Am  ii^u 
Jqua  fortis^  or  fpirit  of  nitre,  ftrong  brine,  made  ofcomrpon  fait  and  J^'*'«'*«^ 
water.  The  mixture  of  thefe  being  dried,  and  afterwards  fiifed  in  a  ^2^]^' 
crucible»  and  kept  a  compétent  time  in  that  ftate,   afibrds  a  tough 

Z  z  z  2  mafs. 
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Physics.  mafs,  called  by  the  chymifts   Lutta  comea^  whîch  being  lick*d  fcveral 
^i^VX^  times,  will    fcarce  be  judgcd  other  than  infipid  ;  nor  will  it  bc  eafily 
brought   to  diflblve  in  much  more  piercing  menftruums  than  our  fa- 
liva. 
An  infipid         4.  Takc  a  ftrong  folution  of  minium,  made  wîth  good  fpirit  ofvin* 
'^etTanfrit  ^S^^  '   ^^  ^^^  Saccbarum  Saturnin   diffolved  in  a  convenient  vchicle-,  and 
hdia^^        be  very  careful   to  put  to   ît,  by  degrees,   a  juft   proportion  of  ftrong 
fpirit  of  fal-armonîac,    or  the  like  urînous  fpîrit,  till  the  whole  be  pre- 
cîpitated  ;    and  if  the    two   former  taftes  are  net   fufficiently  deftroy'd 
thereby,  the  mixture,  being  dried  and  fluxed,    as   in  the  Luna  cmta^ 
will  become  infipid. 
i^antlfour      5'  ^^î^olve  in   ftrong  fpirit  of  nître,   or  good  /fqua  fortis,  as  much 
ileTmakeano'  purc  filver,  as  the   menftruum  will  take  up  ;  this  folution  being  filtred, 
thermonèit-hàs  been    often   efteemed   more    bitter    than    gall,     wormwood,    aJoes, 
ter  than  gall,(^f^^  and  if  the   fuperfluous  moifture  be  abftrafted,  you  may,  hj  coa- 
^^^"'         gulation,  obtain  cryftals   of  filver,  that  hâve  been  judged  more  ftrong- 
ly  bitter  than  the    folution.      And  that  the  corpufcles  of  thcfe  cryftals 
Ihould  -leave  a  far  more  lafting  tafte  of  themfelves  than  the  moft  bit- 
ter bodies,  will   not  feem  ftrange,  if  we   take  notice  how  deep  the  par- 
tiales of  thefe  cryftals  may  pierce  into  the  fpongy  organs  of  tafte;  iîncc, 
if  one  does  but   touch  the  pulp,   or   nail  of  one's  finger,  M  a  Irttle 
wetted,    with   the    powder    of   fuch    cryftals,    it    will    penctratc,  and 
ftick  fo  foft  there,    that  you  cannot  in  a  reafonable  time  gct  off  the 
ftain. 
jn  infipid         6^  Put   purified  Aqua  fortis^    or  fpirit  of  nitre,   upon  good  minium, 
f#w2*^  ^     letting  them  work  on  one  another  fft  a  gentle  heat,   till  dic  liquor  hi< 
'mldelntTa   diffolved  its  full   proportion   of  thçf'  métal  ;   when,    if  the  ingrédients 
fweetfitb'      be  good,  and  the  opération  rightiy  ^erformed,  the  menftruum  wilJ  hn 
fiance.  ^  fwcetnefs,   like  that  of  ordinary   Saccbarum  Saiumi.     But  if  the  mi- 

nium  be  adulterated,  as  often  it  is  ;  or  the  fpirit  of  nitre,  or  A({u 
fortis  be  mixed  with  fpirit  of  common  fait,  or  other  unfit  ingré- 
dients, the  experiment  will  not  fucceed,  as  I  hâve  more  than  once 
obferved.  / 

lijuonarro'     7.  If  fugar  be  put  into  a  large  rctort,    and  warily  diftilled,  it  will 
fi've  enough  to  2SlorA^   among  other  things,  a  large  quantity  of  red  fpirit,  which  bc- 
^tah^lhain'd  ^^^  ^c^wly  rcftified,   lofes  its  colour,  and  comes  ovcr  clear.    The  Zùp\ 
from  the       tnortuum  of  the    fugar  may  be  found  either  almoft,  or  whoUy  infipid. 
fue-tffibodits.Anà   tho*   the   fpirit  will  be  ofavery  piercing  tafte,   yct  it  will  bc  ve- 
ry far  from  any  kind  of  fweetnefs  ;    and  tho*  that  liquor  bc  tbought 
homogeneous,    and  to    bc  one  of  the  principles  of  the  analyzcd  fugar, 
y  et  I  found  it   to  be  a  mixture  of  two  fpirits  ;  with  the  one  of  which, 
befides  bodies  of  a  lefs  clofe   texture,  I  diflblv'd  crude  coppcr  ;  as  w» 
eafy  to  be  feen  by  the  deep  and  lovely  colour  of  the  folutiofl.   And 
to  thefe  four   fpirits,   affbrded   by  fugar  itfelf,   we  havc  rcftortd  a  kind 
of  faccharine    fweetnefs,   by  compounding  them  with  the  particles  w 
fo  infipid  a  body  as  minium  5  part  of  which  they  wilJ  in  d^ion  Q"' 
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8.  Put  fome  fine  cryftals  of  filver  into  a  good  retorr,  andthen  diftilling  f^^^'^»  ^'V/^'* 
tKem  in  a  fand-furnace,  capable  of  giving  them  fo  ftrong  a  fire,  as  *?  ^^^  ^k^tft 
xo  drive  away  ail  the  fpirits  from  the  fil  ver,  this,  remaining  behind,  27lntotviio 
ivUI,  according  to  îts  metalline  nature,  be  infipid,  and  the  fpirits,  \}^zxfubftancts,  tbe 
are  driven  away  from  it,  will  unité  in  the  receiver  into  an  acid  and  **^  extremely 
corrofive  menftruum.  ^l'tblrurm 

g.  As  the  following  opération  ntay  help  to  difcover  the  figures  oî\nfipu,       ^ 
the  partiales  of  diflblved  metals,    and  other   bodies;    fo   it   is  vtry  fitFarietyof 
to  (hewhow  much  tafte   may   be  diverfified  by,    and  confequently  àit-taftesproduad 
pend  upon  texture  ;     fince  a  body,  that  hath   no  tafte,    may,    in   con-  ^*  ^'  ^^Jjf}^ 
jun<5Hon   with   fapid   bodies,  give  them  ftrong  taftes,  ail  differing  from  atinzit^^t'h 
one  another,  and  each  of  them  from   that,  which  the  fapid  bodies  \s3A  différent  men- 
before.     Zink  will  be  diflblved  not  only  hy  Aquafortis^    Aqua  régis j  oWftruums. 
of  vitriol,  fpirit   of  nitre,   fpirit  of  fait,  and  other  minerai  menftruums, 
but  alfo  by  vegetable   fpirits,  as  diftilled  vinegar  ;   and  by  animal  ones 
too,  as  fpirit  of  fal-armoniac  -,    tho*  the   one  be   acid,   and   the    other 
urinous.      And   if  the   feveral    folutions,    which  may  be   made  of  this 
minerai,    by  fo  many  différent   liquors,   be  compared,    the  number  of 
their   différent   taftes    will   fufEce   to  fhew   that  a  variety  of  taftes   is 
producible  from   one  infipid  body,  by  affociating  it  with  différent  men- 
ftrua. 

10.  The  next  experiment  may  pafs   for  a  converfe   of  the  foregoing;  f^^f-'ftyof 
and   as  it  ferves  as  well   as   that  to   difcover  the  ftruéhire  of  the  mi- J^jf^^'^^^"^^^ 
nute  parts  of  metalline  and  minerai  bodies;   fo  it  may,  better  than  thzu ^ruum,  by 
ferve   to   illuftrate    the   dodrine    of  taftes-,    by  fhewing,   that  a  Çin^ç^^  affociating  it 
fimple  body,  endowed  with  a  peailiar  tafte,    may,   by   being  compoun-  Y'I^  '^^'^ 
ded  with  others,  each  of  them  infipid  of  itfelf,  produce  a  confiderable 
number  of  differing  taftes.     More  inftruments  than   one  might  be  ufed 

in   this   experiment  -,   but  of  thofe    which  are    known,    and   eafily   ob- 

tain'd,    the  moft  proper  are  fpirit  of  nitre,  and  good  Aquafortis  ;  which, 

with  refined  fi'ver^   make  a  folution   bitter  as  gall  ;  with  lead,    one   of 

a  faccharine  fweetnefs  -,    with  that  part  of  tin,  they  will  keep  diffolved, 

a  tafte   very   différent   from  both  the  former,    but    not   odious  ;    with 

copper  an  abominable  tafte  -,    and  with   mercury  and  iron,  other  kinds 

of  bad   taftes.      Nor    are    metals  the   only    minerai   bodies  they    thns 

work    upon  :    they  alfo  diflblve  tin-glafs,  antimony,  brafs,  emery,  zink, 

iâc.   ail    which    together  make  up  no  defpicable  number  of  différent 

taftes.  ^^^  ^^.  ^  ^ 

11.  The   next  înftance   is  ftill  more  proper  for  our  purpofe;  ^^'^'^^^ one^blgUy^* 
the  corrofive  menftruum  is  hère  neither  mortified   by  fixed  nor  urinous  corrofi^ue,  and 
faits,   fîppofed  to  be  of  a  contrary  nature  to  it  ;  nor  yet  difarmed  by  ^'^'^^'"^'^o' 
corroding  of  metals,  or  odier  folid  bodies.     The  experiment  being  ^^^^'^^Jf'J^yJy'^ 
what   dangerous   when   made   in    great  quantitics^  it  may  an/wer  our^  pUafanta^ 

end,  rgmaiiçtafie. 
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Physics.  end,  to  make  in  lefs,  as  folio ws.     Take  one  ounce  of  ftrong  fpîrit  of  ni- 
V^VN-^tre,  or  of  very  good  Ayia  fortis^  and  very  gradually  put  to  it  another 
ounce   of  redtified  fpint  of  wine.      When  thcfe  two  liquors  arc  vell 
mixed,  and  grown  cold  again,   diftîl  them  totally  over  togcthcr,  to  u- 
"  nite  them  exquifitely  into  one  liquor;  in  which,   if  the  opération  hath 
been  well  perform'd,  the  corrofive  partiales  of  the  faits  will  not  only 
lofe  ail  their  cutting  acidity  ;   but  by   their  new  compofition  with  the 
vinous  fpirit,  the  liquor  acquires  a  vinous  tafte,  which  isvery  pleafing  and 
aromatic. 
nepecuUar       ï2.  Pcrhaps  it  wilI  not  be  crronecus  to  conccîvc,  that  whatevcr  be rfc 
taftesofna»  agent  in  référence  to  thofe  taftes,   which  are  faid  to  be  fpecific  to  this 
turalbodies^  or  that  plant  ;  yet  diat,  on  whofe  immédiate  account  it  is,  or  becomes 
i«//tf/^  by   ^j.  ^j^  ^^  ^j^^  nature,  is  a  complication  of  mechanical  properties,  fuch 
as  ftiape,  fize,  fâc.  in  the  particles  of  the  matter,  which  is  faid  to  be  en- 
dowed  with  fuch  a  fpecific  tafte, 

To  illuftrate  this,  I  attempted  to  imitate  the   tafte  of  fomc  natural 
bodies  by   artificial   ones  ;  but  found  it  not  eafy,   beforc-hand  to  know 
the  fuccefs  of  fuch  trials.      Making  fome  experiments  to  altcrthefen- 
fible  qualities  of  oil  of  vitriol,   and   fpirit  of  wine,   I  obtained  from 
them,  among  other  things,  a  certain  liquor,  which,   tho'  at  firftpJea- 
fant,   would,   at  a  certain  jun£ture  of  time,  make  one  who  hcld  it  in 
his   mouth,   thjnk   it  had    been  inibued   with   garlic.      And  a  perfon 
famous    for    making    good    cyder   complainM  to    me,  that  having  a- 
mong  other  trials,  put  into  a   veflel  fiill  of  juice  of  applcs,  a  certain 
proportion  of  muftard-feed,   in  hopes  it  would   make  the  cyder  more 
Iharp   and  fpirituous,   he*  found    it  fmell  fo  rank   of  garlic,  thatcvc^ 
body  rejefted    it.       I   retnember  alfo,   that    by  fermenting  a  ccrtian 
proportion  of  Semen  Dauci  with  aie,    the  liquor   had  a  very  plcafaflt 
relifh  of  lemmon-peel.     But   it  feems  mùch  more    confiderable,  that 
with  an  infipid   métal,   and  a  very  corrofive  menUruum,  a  taftc  roay 
be  compounded,   fo  like   a  vegetable,   as  to  deceive  many.    This  may 
be  done   by  difiblving  gold,  without  any  grofs  fait,  in  a  mixture  rf 
jfqua  fortisj    and  the  fpirit  of  fait,  or  even  in  common  JfUf  rqù^ 
made  by  difiblving  fal-armoniac  in  Jqua  forlis.    For  if  the  crpcrimcnt 
be  happily  made,   there  will   be  obtain*d,  either  a  folutior,  or  a  fait, 
whofe  auftere  tafte  very  much  refembles  that  of  floes,  or  unripc  buUaa. 
And  this  tafte,  with  fome  little  varicty,  I  found  in  gold  diiTolvcd  with- 
out any  diftilled  liquor  at  ail  5  and  alfo,  in  gold^  which  by  a  pcculiar 
menftruum  I  had  volatilized.     The  next  inftance,  I  found  to  havc  been 
known  to  fome    ingenious  ladies.      But  to  make  the  cxperifflcnt  fuc- 
ceed  very  well,  a  duc  proportion  is  the  principal  cîrcumftancc,  which  is 
ufually  neglefted.     I  cannot  call  to  mind  thàt  which  I  found  to  luc- 
ceed   beft,   but  the  trial  may  be  indifferently  well  made,  afterthisman- 
ner.    Take  a  pint  of  malaga  or  canary,  and  put  into  it  a  dram  or  two 
of  good  orrîce  roots,  eut  into  thin  flices,   and  let  them  infiifc  in  tw 
Jiquor  for  a  convenicnt  time,  tiU  you  perceive  it  has  gain'd  the  dcfiij» 
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cnineai,  was  taKcn  ror  gooa  raiDsrry-wine. 

13.  It  will  not  perhaps  be  unacccptable  to  add  a  word  or  two,  on  ^^i^  ]^a^pf^7 
occafion,  for  their   fakes,   who  think  the  maturation   of  fruit,   and  thc  fy^tlrjfo». 
changes  of  taftcs,   by  which  it  is  ufually  known,  are  the  efFeft  of  the 
vegetabîe  foui   oftHe  plant.     For,  after  the  fruit  is  garhered,  and  be- 
ing  no  longer  a  part  of  the  tree,  ceafes,  accord  ing  to  the  moft  common 
opinion,  to  be  a  part  of  the  living  plant,  it  belonged  to  ;  yet  it  is  ve- 
ry  poflible,  that  fome  fruits  may  receive   maturation,  after   they  hâve 
been  feverM   from   the  plants  that  bore  them.      Apples,   pluck'd  too 
foon,   ufually   obtain   a  mellownefs  by   lying   in   heaps  ;    which   feems 
to  be  a  kind,  or  degree  of  maturation  ;   and  medlars,  gathered  whilft 
thcx^  are  hard  and  harfh,  afterwards  becomc    foft,    and    better    tafted. 
Tîs  àHb  aflcrted  by  fevcral  writers  of  the  affairs  of  Indiûy   that  the  fruit, 
they  call  Bananasj  is  ufually  gathered  green,   and  hung  up  in  bunches,, 
in  the  houfe,  where  they  ripen  by  degrees,  and  hâve  an   advantageous 
change  made  both  of  theh:  colour  and  tafte.     And  this  experinient,  an 
ancient  acquaintance  of  mine  afiured  me,   he  had  himfelf  lately  tried, 
.   and  found  to  be  true,   in  America,     And   indeed,  I  fee  not  why  a  con- 
venient  degree  of  warmth,  whether  external  from  the  fun  and  fire,  or 
internai  firom  fome  degree  of  fermentation,  or  anaïogous  inteftine  com- 
motion, may  not  put  the  fapid  corpufcles  into  motion,  and  caufe  them, 
by  various  and  inlenïîble  tranfcurfions  to   rub  againft  each  other,   and 
thereby  make   the    little  bodies  more  flender  and  thin,   lefs   rigid  or 
cutting,.   than  they    were  before  ;  and  by   various  motions  bring  the 
fruit   they  compofe    to  a  ftate,    wherein    it  is  of  a    more   foft  confif- 
tence,    and    abounds  in  corpufcles  lefs  harlh,   and  more  pliable,   than 
formerly,   and   better  fitted  to  the   pores  of  the  organ  of  tafte  ;  and, 
in  a  word,   make  fuch  a  change  in  the  conftitution    of  the   fruit,  as 
we  erorefs  by  the  name  of  maturîty.     And  that  fuch  mechanical  chan- 
ges or  texture  may  much  alter  the  qualities,  and    among  them,    the 
tafte  of  a  fruit,   is  obvious   in  bruifed  cherries  and  apples,    which,   ia 
the  contufed  parts,  foon  come  to    look   and  tafte  otherwife  than  they 
did  before.     The  pofîibility  of  this   is  alfo  obvious  from   warden  pears, 

fendy  roafted  in  embers.  And  I  hâve  feen  in  the  country  between 
rance  and  Savoyy  a  fort  of  pears^  which,  being  kept  for  fome  hours  in 
a  moderate  heat,  in  a  veflel  exaftiy  clofed,  with  embers  and  afhes  a- 
bove  and  beneath  them,  will  be  reduced  to  a  juicy  fubftance,  of  a 
lovely  red  colour,  and  a  very  fweet  lufcious  tafte.  Many  other  forts 
of  fruit,  in  différent  countrîes,  if  they  were  managed  after  the  famé 
way,  would  admit  of  as  great  altérations  in  point  of  tafte.  And  that 
more  ftubbom  faits,  than  thofe  of  vegetables,  may  hâve  the  (harpnefs 
of  their  taftes  very  much  abated,  by  the  bare  internai  aftion  of  one 
part  upon  the  other,  I  hâve  been  înduced  to  think,  from  obferving, 
that  by   the  help   of   infipid    water,    we  may  reducc  fea-falt  into  a 

brine. 
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Physics.  brine,  of  fo  mild  and  peculiar  a  tafte,  that  one  would  fcarcc  fufpcct 
V^^^Ni^  what  it  had  been  -,  or  believe,  that  fb  çreat  a  change  of  a  minerai  bo- 
dy  could  be  efFeded  by  fo  flight  and  inteftine  commotion  as  produced 
it.  As  to  vegetable  liquors,  the  produftion  of  new  taftes  upon  the  in- 
teftine commotions  of  the  fapid  parts,  is  obvious  in  the  juice  of  grapes, 
which,  from  a  fweet  and  fpiritlefs  liquor,  acquires  that  pleafing  pun- 
gency  and  briflcnefs  of  tafte,  which  belongs  to  wine;  and  afterwards  dé- 
générâtes into  that  acid  and  cutting  tafte,  proper  tovinegar;  and  ail 
this  from  a  change  of  conftitution,  made  by  the  aâ:ion  of  the  parts 
themfelves,  one  upon  another,  without  the  help  of  any  externaJ  ad- 
dition. 


s  E  C  T.     II. 

ne  méchant  Ç\lv\ct  taftes  and  odours  are  ufually  treated  of  immedîately  aftcr  one 
cal produaion^^  another,  I  fhall  aifo  confider  thefe  two  qualities  fucceffively -,  be- 
eA<?  <f»rs.       caufe  much  of  what  is  already  faid  of  taftes,  being  applicable  to  odours, 

will  favc  the  trouble  of  répétitions. 
Aflrongfmell     '•  Grind  good  quick-Hmc  and  lal-armoniac  well  together,  and  hold- 
producedby    ing   your  nofe  to  the  mixture,    you  will  find  an  urinous  fmell,  produ- 
^Lw>»//fy?   ced  by  the  particles  of  the  volatile    fait,  which    will  alfo  make  your 

eyes   watcr. 
A Pronv  fcent     ^-  ^^  ^  ^^'"S^  proportion  of  camphire  be  diflblved  in  oil  of  vitriol,  the 
produced  by    odour  of  thc   gum  will   be  qui  te  concealed   in  the  mixture;  but  if  yon 
ivaterinabo-i^oxxt  this  mixture  iuto  a  large  quantity  of  fair  water,   the  diflblved  gum 
to^bef'rt^^  ^'^^^  immediately  recover  out  of  the  menftruum,  and  fmell  perhaps  more 

ejore.      f^^-Qj^gJy  ^J^^j^  beforc. 

Troduced  3-  Having  cautioufly  mixed  two  parts  of  clear  oil   of  turpentine,  widi 

odours  differ-  one   part  of  the  oil  of  vitriol,   the  clear  liquor  that  came  overupon  di- 

ing  from  that  ftiHation  of  the  mixture,   inftead  of  turpentine,  fmelt  very  ftrong  of  ful- 

inzredunts     P^^^»  ^^  ^^at  once  approaching  vcry  haftily  to  the  receiver,  ncurlyta- 

ken  ofF  from   the  retort,  the  fulphureous  fcent  proved  fo  ftrong,  as  al- 

moft  to  take  away  my  breath.     And  farther,  to  fliew  the  poffibility  of 

producing  fuch  odours  upon  the  mixtures  of  ingrédients,  as  neither  o| 

them  was  a-part  endowed  with,  we  caufed  the  fubftance  that  rcmamed 

behind,    in  the  retort,  in  the  form  of  a  thin  extraft,   after  one  of  thefe 

diftillations,  to  be  farther  urged  by  a  ftronger  fire,  which  forccd  moft 

of  it  over,  partly   in  the  form  of  a  thick   oil  ;   and  pardy  in  that  ol 

butter  ;    both  which   we  kept  together  in  the  famé  vial  ;   their  odour  te- 

ing  neither  that  ofoil  of  turpentine,   nor  ofbrimftonci  but  cxceedmgly 

like  the  diftilled  oil  of  bees-wax. 
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(bmc    common  obfervations,     Several  biodies  are  not  onljr  inodorous  when/!|''^^^^r^ 
cold,    but  when  confiderably  hot  ;  and  tho*  they  remain  fixed  in  thc  fîre,  tiùn. 
y  et,   having  their  parts  put  into  a  peculiai^kind  of  agitation,  they  will  pre- 
fently  grow  manifeftly  odorous.     Some  very  hard  woods,  acquire  a  ftrong 
fmell  by  the  motion  they  may  be  expofed  to  in  a  turncr's  lath,  partîcularly 
the   Lignum  Vitét  ;  and  fome,  whilft   the   opération   lafts,  afford  an  unex- 
peéted    odour.     Having    inquired  concerning   the  fcent  of  beech-wood, 
whilft   ît  îs  turninç,    I   was   informed,    that    ît  would  émit  well-fcent- 
cd  efRuvia  ;    and   it  was  affirmed  to    me    by  a  workman,    who    had 
bought  a  great  block  of  this  wood,  that  when  he  came  to  turn  it,  there 
iTtrould  iflue  out,  not  only  a  great  fcent,  but  fuch  a  pcculiar  fragrancy,  that 
one,  who  knew  not  whencc  it  proceeded,  would  hâve  concluded  he  fmelt 
rofes. 

5.  Take  fait  of  tartar,  and  drop  upon  it  eîther  fpîrît  of  nitre,  or  a  weak  a  fiemed  h- 
Aquafortis^  till  ail  the  cfFervcfcence  ceafes,  and  the  liquor  no  longer  w«ks^'»  iymixing 
upon  the  alkali  ;    and  thefe,  by  a  flow  evaporation  of  the  fuperfluous  ^'^^  **  'T 
moifturc,  may  be  made  to  fhoot  into  cryftals,  like  thofe  of  nitre  ;  which,  pi^^gdtf'all 
after  you  hâve,  by  rubbing  witha  dried  cloth,  freed  from  loofe  adheringi/i/j»r//. 
corpufcles,  refemble  falt-petre,  both  in  other  qualifies,  and  in  not  being  o- 
dorous  ;    tho*,  if  you  diftîl  them,  or  burn  thcm  on  kindled  coals,  their 
ftimcs  will  quickly  appear  to  abound  with  the  fetid  fpirits,  which  make 
jiquafortis  fo  ofFenfive  to  the  fmell. 

6.  What  I   fhall  next  propofe,  îs  performed  at  thc  famé  tîme,   tht  A pUafiutt 
eleventh  expcrîment  oftaftesis  made.     For  the  liquor  thereby  produced,  ^'••^*^'^ 

if  it  be  well  prepared,  has  not  onlv  a  fpicy  tafte,  but  alfo  a  kind  of  aroma-  '^*T  ^'^ 
tic  and  pleafant  fmell.     And   I  hâve  of  it  now  by  me,  which  has,  fox  a  fêtiJlLdy% 
fomc  years,  retained  much  of  its  former  odour,  tho*  not  fo  much  of  itsamtiferuot 
tafte.  f^^' 

7.  To  a  pound  of  Spanijh  wine,  we  put  fome  ounces  of  oil  of  vitriol  ;-'A^««'*- 
then  keepmg  them,  for  ^  reafonable  time,  in  digeftion,  we  o'^^î^cd  an  J*^J^^j' 
odoriferous  mixture.     But  this  experiment  is  improved  by  that  which  foU^t  will  ^^^ 

lows.  fcinttd. 

8.  We  took  good  oil  of  blue  Dantzick  vitriol,  tho'  the  common  will 

ferve  ;  and  having  put  to  it   by  degrees,  an  equal  weight  of  fpirit  of^f^^^' 
wîne  totally  inflammable,  we  aigefted  them    together  for  two,    thvtt^  domishdy^ 
or  four  wecks,    fometimes    much  longer,    and   then  with    better    fuc- t^^Am  mnd 
cefs;   when  we  came    to  diftil   the  mixture,  we  had  a  very   fr2i&rznt^y^V^'^^ 
fpirit,    which    was   fometimes    fo   fubtile,    that,    tho*    diftilled    m   aÇ?'^.^-*'"' 
ml  glafs,    with  a  gentle    heat,    ît    would    pîerce    the  lute,    and  fill 
the  Êboratory  wîth  a  fenfible  perfume  :  whence   we  leam,    both  how 
much  thofe  Q>îrituous  and  inflammable   partîcles,  which  chymîfts  call 
the  regetable  fulphur  of  wine»  may  work  on^    and  enoblc  a  mînenU 
Vol.  L  a  a  a  a  fulphuri 
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Fhysics.  fulphur  \  and  how  much  the  new  contextures  tnade  by  digeftion»  may  aker 
K^f^mmwJ  the  odours  of  bodies,  whether  veçetable,  or  minerai.    That  flJfo  anocber 
conftitution  of  die  famé  mattcr,  without  any  manifeft  additioa  or  reccû  of 
partîcles,  may  exhibit  a  very  dîffering  fmell,  wîll  appear  by  the  foUowiiigr 

trial. 

nefire-men-     9.  I  have  morc  than  once  put*  the  above-mentîooed  Uquor  înto  fto[^\i 

^^^^^  hfZ     gï^^^^>  whereof  the  one,  and  not  the  other,  ftood  in  a  warm  place,  till, 

^^uz^t9      i"  proccfs  of  time,  I  found  that  odoriferous  liauor  fo  to  degenerate  in  point 

J^lîlikt^'  of  fcent,  that  one  would  have  thought  it  had  been  ttrongly  infeâed  with 

Ikk.  garlick.    The  like  unpleafant  fmell  I  obferved  in  a  certain  cil,  made  of 

yegetable  and  minerai  iubftances  dillilled  together.     And  on  this  occafioo» 

may  be  added  an  obfervation,  which,  tho*  I  fhall  not  undeitake  it  will  al- 

ways  hold  good  ;  yet  fhews,  that  a  body,  which  it  felf  îs  not  onJy  inodo- 

rous,  but  very  fixed,  may,  in  fome  cafés,  have  a  great  ihare  m  die  nfaeoo* 

mena  of  odours.     We  put,  then,  to  good  fait  of  tartar,  fevcral  timcs 

its  weight  of  the  exprefled  juice  of  onions,  and  kept  them  in  a  light 

digeftion  for  a  day  or  two  ;  when   unftopping  the  vîal,  we  found  the 

forfher   fmell    of   the  onions  quite  degenerated  into  a   rank   fmell  of 

garlick,  as  we  judged,  even  when  frefh  juice  of  garlick  was  compared  tfaere- 

with. 

Ihifmilïrf       ^^-  ^y  cafting  into  fpirit    of  vitriol,  a  large  proportion    <rf"  finall 

muiprodu-    pearls  unbroken  ;   the  adtion  of  the  acid   menftruum  upon  them  being 

eed'withan   fnoderated  by  its  weaknefs,    and  by    the    intirenefs  of  the  pearls,  the 

«ra^^riwj  ho-^  diffolution  would  fometimes  laft  for  many  hours  ;    when,  holding  my 

tù^not  wT/}nofe,  from  time  to  time,  to  the  open  orifice  of  the  glafs,  it   was  eafy  to 

fcented.         perceive  a  pleafant  mufky  fmell,  which  others  alfo  took  notice  of.     And 

I  obferved  the  like  fmell,  upon  pearls,  bcing  diflblved  not  only  in  /pi- 

rît  of  vinegar,  but  in  another  liquor,  which  had  but  a  bad  fcent  ofics 

own. 

Pleafant  ^  I  •  That  goW  is  too  fixcd  a  body  to  émit  any  odour  ;  and  that  y<pw 

/cents froduced  régis  has   an   odour,  which  is  very  ftrong  and  ofFenfive,  will  bc  cafily 

mjith  fixed     jgranted  i  yet  Aurum  fulminans  being  made  by  precipitating  with  the  iaodo- 

fltîdorfcent-  ''^"^  ^^^  ^^  tartar,  the  folution  of  the  former  in  the  latter,  and  this  prcci- 

lefs  iodies.     pitatc  bcîng  to  be  farther  treated,  in  order  to  another  experiment,  we  fiil- 

minated  itperfe^  in  a  fiJver  veffd,  like  that,  but  better  contriveà,  wlûdi 

is  defcribed   by  Glauher:  and  among  other  phenomena  of  this  opération, 

we  obferved,  that  when  the  fulmination  was  juft  made,  the  fteamsaflSxdod 

by  the  meta],  which  had  been  fired,  gave  a  delightAil  fmell,  oot  unlike 

thatofmuik.     From  which  experiment,  and  the  foregoing,  welearo,  that 

art,  by  lucky  contextures,  may  imitate  the  odours^  whidi*are  prefumcd 

to  be  naturâl  and  fpecific  ^  and  that  minerai  and  vegetable  fubftaacct 

may  compound  a  fmell»  which  is  thought  peculiar  to  animais.    And 

as  art  fometimes  imitâtes  nature  in  the  produâion  of  odours,  (as  may 

be  confirmed  by  what  is  above  related  concerniog  counterfèît   raibcrry* 

wine»  for  thofe>  who  drank  it^  bcUevcd  they  did  not  only  tafte,  but 
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fmelt  the  ralberry  ;)  fo  fometimes  nature  feems  to  imitate  herfelf,  în  gîv-PHYsics. 
hîg  likc  odours  to  bodies  extremely  dîffering.  There  is  a  certain  feed,  ^ 
whîch^  for  the  affinity  of  îts  odeur  to  that  perfume,  they  call  the  mufk- 
iêcd  ;  fome  of  whîch  being  prefented  me  from  the  fVeJi-Indiesy  I  found  i#, 
whilft  frefh,  to  hâve  a  fragrancy  fuîtable  to  the  name,  that  was  given  lU 
Xhcre  is,  alfo,  a  fort  of  rats  in  Mufcovy^  whofe  fkîns  hâve  a  fmell,  whîch 
has  procured  dicm  the  name  of  mulk-rats.  And  I  hâve  feen  a  certain  fort 
ofduckst  callM  mulk-ducks;  becaufe  at  a  certain  feafon  of  the  year,  if 
tiicy  arc  chaPd  by  violent  motion,  they  will,  under  the  wing,  émit 
a  muiky,  inftead  of  a  fweaty  fcent  -,  which,  upon  trial,  I  found  true.  On 
die  othcr  fide,  I  hâve  known  a  certain  wood,  growing  in  the  Indies^ 
whîch,  efpecially  when  the  fcent  is  excited  by  rubbing,  fmells  fo  rankly, 
and  fo  like  human  dung,  that  one  would  fwear  that  were  held  under  his 
nofe. 

Tho*  the  fire  generally  împrefles  a  ftrong  ofFenfive   fmell,    which  chy* 
mifts,  thcrefore,  call  empyreumatical,  upon  the  odorous  bodies  it  works 
ftrongly  on  ;  yet  the  conftitution  of  a  fubftance  may  be  fuch,  that  the 
new  texture  made  of  its  parts,  even  by  a  violent  fire,  fhall  be  fit  to  af- 
ford  effluvia,  rather  agreeable  to  the  organs  of  fmelling,  than  any  way  of- 
fenlîvc.     Having  dx&xWtàSaccbarum  Satumi  in  a  retort,  with  a  ftrong  fire, 
1   obtaioed,  befides  a  piercing  and  empyreumatical  lïquor,  which  was 
driven  over  into  the  receiver,  a  large  lump  of  Caput  mortuum  of  a  greyifh 
colour,  which,  notwithftanding  the  ftrong  impreffion  it  receiv'd  from  the 
fire,  Imd  a  pleafing  fcent,  and,  when  broken,  fmelt  almoft  like  a  fine  cake 
ncw  baked,  and  broken  whilft  yet  warm.     And  as  the  fire,  notwithftand- 
ing the  empyreuma  it  ufually  gives  to  almoft  ail  the  bodies   it  bums, 
may  yet  confer  a  good  fmell  on  fome  of  them,  if  they  be  fitted,  upon 
fuch  a  contexture  of  their  parts,  to  émit  fteams  of  futh  a  nature  ;  we  ob- 
fervc  in  the  muik-animal,  that  nature,  in  that  cat,  or  rather  deer,  pro- 
duces mu{k  by  fuch  a  change,  as,   in  other  animais,  produces  a  putrefac^ 
tive  icent.    So  that,  provided  a  due  conftitution  of  parts  be  introduced 
into  a  portion  of  matter,  it  may,  on  that  account,  be  endowed  with  noble, 
and  defirablc  fcents,  or  other  qualitics  j  tho*  that  conftitution  were  în- 
.  troduce^  by  fuch  unlikcly  means,  as  combuftion  or  putrefiiâion.     An 
çminent  profeflbrof  mathematics  affirmed  to  me,    that    chancing  one 
day,  with  another  mathematician,  in  the  heat  of  fummer,  to  pafs  by  a 
Iai]ge  dunghil,  which  was  then  m  Lincolns-Inn-Fields  %  when   they  came 
within  a  certain  diftance  of  it,  they  were  both  furprized  to  find  a  ve- 
ry   ftrong  fmell  of  mufle  ;   which  each,  for  fome  time,  was  fliy  of  ta- 
king  notice  of,  for  fear  the  other  fl^ould  hâve  laughed  at  him  :    bot 
when  they  came  much  nearer  the  dunghil,  that  pleafing  fmell  was  fuc« 
ceeded    by   a    fcent,    proper  to  fuch  a  heap  of  excréments.    And  in^ 
deed,  tho*  the  excréments  oS  animais,  and  particularly  their  fweat,  are 
ufually   fetid  \  vet,  that  this  is  not  the  nature  of  an  excrément,  but  the 
cooftitutîaas  uioally  bel<mging  to  them,  which  make  them  fo,   hadi 
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Physics.  feemed  probable  tO  me  from  fome  obfervatîons.     For,  not  to  mention  what 
u*i>-^v^-iiJ  is  related  of  Alexander  the  great,  I  knew  a  gendeman  of  a  very  happv  tem- 
pérature of  body,  whofefweat,  upon  a  critical  examinatîon,  Ifoundtobe 
fegrant  \  which  was  alfo  confirmed  by  fome  leamed  mcn  of  my  acquatn- 
tance,  and  particularly,  by  a   phyficîan,  who  lay  wîth  hîm.     Tho*  chret 
ufually  paflfes  for  a  perfume  ;  yet  it  feems  to  be  but  a  clammy  excrcmcn^t 
of  the  animal  that  afFords  it,  which  is  fecreted  into  bags,  provided  by  na- 
ture to  receîve  it.     And  upon  fceing  feveral  of  thefe  civet-cats  ;  I  obferv- 
cd,  that  a  certain  degree  of  remiflhefs  in  the  odorous  atmoiphere  wasr  rc- 
quifite  to  make  the  fmell  fragrant.     For  when  I  hâve  been  near  the  cages, 
where  many  of  them  were  kept  together,  or  any  great  veflel,  fîill  of  civet, 
the  fmell  was  radier  rank,  and  offenfive,  than  agreoable  ;  but  when  I  re- 
moved  to  a  convenîent  diftance,  the  fteams  being  left  crowded,  and  fkr- 
ther  from  their  fountain,  prefented  themfelves  as  a  perfume.     AnA  an  m^ 
genious  lady  fliewed  me  an  odd  monky,  which  had  been  preftntcd  /ler,  as 
a  rarîty,  by  the  Englijb  admirai  ;  telling  me,  amongft  other  thîngs,  (he  had 
obferved  in  it,  that,  being  fick,  he  would  feek  for  fpiders,  as  lus  propcr 
remedy  ;  which  when  he  had  eaten,  the  altération  it  made  in  him,  would 
fometimes  fiU  the  room  with  a  mulky  fcent. 
c  ât  ih        '^'  It  is  well known  to  perfumers,  that  amber-grealè alone,  tho^elfcem- 
hTitbttnUhi  ^d  the  beft  and  richeft  perfume  in  the  world  has  but  a  very  faînt  and  fcarcc 
€ompofiti9n.    pleafant  fcent.     And  I  hâve  feen  fome  hundreds  of  ounces  together,  ncwly 
brought  from  the  Eajî-Indies  ;  but  if  I  had  not  been  before  acquainted  with 
the  fmell  of  amber-greafe  in  the  lump,  my  noftrils  would  fcarcc  hâve  made 
me  fufpeft  thofe  lumps  to  hâve  been  any  thing  of  kin  to  amber-greaiê. 
This  amber-greafe   is,  if  I   am  riehtly  inform'd,  a  vegetable  produ6fcion, 
ifluing  out  of  the  root  of  a  tree,  which  always  fhoots  its  root  towards  the 
fea  :  and  if  it  be  plânted  where  the  fteam  fets  to  the  (hore,  *twill  bc  caft 
up  to  great  advantage.     But  if  a  due  proportion  of  mulk,  or  even  civet, 
be  dextroufly  mixed  with  ambcr,  the  latent  fragrancy,  tho*  it  bc  thcrcby 
fomewhatcompQunded,  will  be  quickly  called  out,  and  exccedingly  heigh- 
tened.     And  indeed,  it  is  not  the  great  quantity  of  the  richeft  ingrédients, 
as  amber-greafe  àqd  mufk,  but  the  juft  proportion  and  fkilflil  mixture  of 
them,  that  makes  dte  Jiobleft,  and  moft  laftmg  perfume  *,  of  which  I  hâve 
had  fuificient  expérience  :  fo  that  with  a  fàr  le^  quantity  of  mufk  and  am* 
ber  than  perflimers  themfelves  employ,  we  havc  had  fèveral  perfumes, 
which,  for  fragrancy,  were  much  preferr'd  to  thofe,  where  mulk  and  am- 
ber-greafe are  fo  plentifuUy  ufed.    The  beft  proportion  fbr  their  mixnirc 
feems  to  be  eight  parts  of  amber-greafe,  twootmufk,  and  one  of  civet; 
which  quantities  of^ingredients,  if  fkilfiilly  and  exaéUy  mixed,  will  afibrd  a 
good  compofition,  wherewith  to  enoble  other  materials,  as  benzoin,  fto- 
rax,  (âc.  fit  to  make  paftils,  ointments  for  leadier,  (àc.    We  may  add, 
that  upon  account  of  the  new  texture,  acqtiired  by  compofîtiofi,  fome 
.'  things,  which  are  not  fragrant  diemfelves,  may  much  heighten  the  fra- 
grancy of  odoriferous  bodies.     And  for  liquid  perfumes,  I  remember  it  was 
the  fccrct  of  fome  court-ladies,  noted  for  curioûty  in  perfùming»  to  mix  al- 
ways 
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accuftomcd  to  choîce  perfumes.     Thîs  liquor,  tho'  thought  an  elaboratc 

préparation,  and  whicn,  to  recommend  ît  to  fuch  whofe  critical  palates  can 

cafte  thc  vcry  titles  of  things,  I  calle^.eflfencc  of  mufle,  is,  indeed,  avery 

plain  liiliple  préparation,  which  I  thus  make.     I  take  any  quantîty  of  choiœ 

mufk/without  finely  jpowdering  it,  and  pour  thereon   about  a  finger's 

breadth  ofpure  fpirit  or  wine  ;  I  fetthefe,  in  a  glafsdofely  ftopped,  in  a 

quiet  place  to  digeft,  without  the  help  of  any  furnace,  and  after  fome  days, 

or  a  few  weeks,  the  frirît  will,  in  the  cold,  hâve  made  a  folution  of  the 

fineft  parts  of  the  mufk,  and  be  thereby  much  tinged,  but  not  of  a  rcd  co- 

lour.     This  being  decanted,  I  keep  by  it  felf  as  the  richeft  of  ail  ;  and 

Î>our  like  quantity  of  fpirit  on  the  remaining  mufle;  and  this,  too, 
ùally  will,  in  the  cold,  tho*  more  flowly,  draw  a  tinéhire,  but  fkinter  than 
the  former,  which  being  poured  off,  the  remaining  mufle  may  be  employed 
for  inferior  ufes.  I  mention  this  préparation,  becaufe  the  firft  tinûurc, 
being  fmelt  to  by  it  felf,  has  but  a  faint,  and  no  rcry  pleafing  odour  of 
mufle  ;  fo  that  every  onc  wou'd  not  cxpeft  there  was  mufle  in  it  :  but  if  a 
lingle  drop  were  mixed  with  a  pint,  or  perhaps  with  a  quart  of  fack,  the 
wholt  body  of  the  wine  would  prefently  acquire  a  confiderable  mufley  fcent, 
and  be  fo  richly  perfumed,  both  in  taAe,  and  fmell,  as  feemed  ftrange  to 
thofe»  who  knew  the  vaft  diiproportion  of  the  ingrédients» 
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^t^ginof  TT  ▼EATand  cold  being  gênerai ly  efteemM  the  moft  aftivcamong 
ioid  mecbani'  I  1  qualities,  from  which  feveral  othcrs  are  deducibk,  and  by 
^*  JL  JL  which  many  phenomcna  of   nature  are  explicable;  it  wil]  bc 

pf oper  to  fliew  how  they  may  either  be  mechanically  produced  or  dc- 
ftroyed. 
Vofrùduci  a  j.  To  producc  a  confiderable  degree  of  cold  at  any  time  of  thc  ycar, 
r;'^j|^''^^widiout  fnow,  ice,  bail,  wînd,  or  nître,  take  one  pound  of  powdercd 
^mtimeoffhefàl'^rmonisiC^  and  about  thrce  pounds  of  watër  ;  put  the  fait  into  thc  li- 
ytar.  <iuor  either  ail  together,  if  ypu  would  produce   an  intenfe  fhort  coldiiefi; 

or  at  three  or  four  times,  if  you  defire,  that  thc  cold  fliould  rathcrM 
fomewhat  longer  than  be  great  -,  ftir  the  powder  in  the  liquor,  with  ajiy 
thing  that  will  not  be  injur'd  by  the  fretting  brine,  to  haften  thc  diffom- 
tion  of  the  fait  ;  upon  the  quicknefs  of  which  very  much  dépends  thc  ifl- 
tenfenefs  of  the  cold,  that  wili  enfue  upon  this  cxperiment.  . 

That  a  confiderable  degree  of  cold  is  hère  produced,  mil  ^'*^^ 
apear  to  the  touch  ;  and  if  you  make  the  experiment  înaglabo^ 
,dy,  you  may  obferve,  that  while  the  faît  diflblves,  the  outlîde  ol  ^ 
veffel  will,  as  high  as  the  mixture  reachcs,  be  bedewed  with  a  m  - 
tM|u<Jff  Q^iittlc  drops  of  vrateri  as  happens  when  mixtures  ofinow^^ 
fait,  being  put  into  glafles,  the  aqueous  vapours  that  float  in  thc  ai  i 
and  pafs  along  the  fides  of  die  veffel,  are,  by  die  coldnefs  thcrco, 
condenfed  into  water.     And  in  our  folutîon  you  may  obfçrvc,  w  7 

1  any  particular  part  of  tht  outfidc  or  cnc  y 

Digitized  by  VjOOQ IC 


wipc  off  the  dew  from 


i^at  and  Cold.  5;t 

ici,  whîlft  tfac  folutîon  gpes  vigoroufly  on,  ît  will  qukkly  coUeél  frefliPHYSics. 
dew»  which  will  iometimes  be lai^e  enougli torun  down  the  fides  of  the 
vefibL  But  tbe  beft  «nd  furcft  way  of  proving  the  cokkiefs  of  die  mix- 
ture, is  b^  plungîng  intt>  k  a  good  fealed  weadier-glafs,  furnifh'd  with 
tînged  ipirit  of  wîne:  fôr  the  bail  of  this,  being  put  into  our  frigorifie 
mixture,  the  crimibn  liqudr  will  fuddehly  defcend  much  lower,  than  wheii 
it  waf  kept  either  in  the  opèn  air,  or  in  common  watèr,  of  the  famé  tem- 
per  with  that,  wherein  the  fal-armoniac  was  put  to  difîblve.  And  if  yoti 
remove  the  g^afs  out  of  our  mixture  into  common  water,  the  tinged  fpirit 
will  afcend,  accordîng  to  the  longer  or  fliorter  time,  that  it  continued 
in  the  foludon*  And  this  hadi  fucceeded,  when,  inftead  of  removins  it 
into  common  water,  I  removed  it  into  water  newiy  impregnated  with  Ult* 
petre. 

The  duration  of  the  cold  produced  by  this  experiment,  dépends  on  feve- 
ral  circumftances,  as,  i.  The  feafon  of  the  year,  and  the  prefent  temper 
of  the  air  ;  for  in  fummer  and  hot  weather,  the  cold  will  fooner  decay  and 
expire.  2.  Upon  the  quantity  of  fait  and  water  ;  fw  if  both  thefe  be 
great,  the  effeét  will  be  more  lafting  and  confiderâblei  3.  We  may^  pro- 
babiy,  add  the  goodnefs  and  fitnefs  of  the  fait  employed  ;  for  fome  trials 
hâve  tempted  me  to  fufpeét,  that  there  may  be  a  confiderable  difparky, 
as  tD  their  fitnefs  to  produce  cold,  betwixt  parcels  of  fait  that  are,  without 
fcruple,  taken  for  fal-armoniac.  4.  The  duration  of  the  cold  may  be  con- 
ceived  to  dépend,  alfo,  upon  the  way  of  putting  the  fait  into  wtiter.  I 
hâve  often  tried,  that  when  the  tinged  fpirit  fubiîded  but  fltfwly,  df  WaS 
at  a  ftand,  that  by  putting  in,  from  tiqie  to  time,  two  or  three  fpoonfuls 
of  frefli  fait,  and  ftirring  the  water,  the  fpirit  of  wine  would  again* de- 
fcend much  more  fwiftly.  And  if  you  would  lengthen  the  experiment, 
let  part  of  the  fal-armoniac  be  but  grofly  beaten,.  that  it  may  be  the  long- 
er in  diflblving.  Whilft  dewy  drops  arc  produced  on  the  dutfide  of  the 
veffel,  it's  a  fign  that  the  cold  within  continues  pretty  ftrong  ;  for  when 
it  ceafes,  thefe  drops,  efpecially  in  warm  weather,  will,  by  degrees,  va- 
nilh.  But  a  furer  way  of  meafuring  the  duration  of  the  cold  is,  by  remov- 
ing,  from  time  to  time,  the  fealed  weather-glafs,  out  of  the  faîine  mix- 
ture  into  the  famé  common  water,  with  part  of  which  it  was  made.  I 
iave  in  the  fpring- feafon,  by  a  ^xxl  weather-glafs,  found  a  fenfible  ad- 
ventitious  cold ,  made  by  a  poiind  of  fal-armoniac,  to  laft  about  two  or  three 
hours. 

Marcb  27,  In  the  fealed  weather-glafs,  when  firft  put  into  the  wa- 
ter, the  tinged  fpirit  refted  at  87  inches;  being  fufifered  to  ftay  there 
a  good  while,  and  now  and  then  ftirred  in  the  water,  at  length  it 
defcended  a  little  beneath  74  inches^  then  the  fal-armoniac  being  put 
in,  within  about  a  quartcr  of  an  hour,  or  a  Kttle  more,  it  defcended 
to  244  inches  \  but  in  half  a  quarter  of  an  hour,  it  began  manifeftly 
to  freeze  the  vapours  and  drops  of  watet;  on  the  outfide  of  the  glaft. 
And  wiiea  the  frigorifie  power  was  arrhred  at  iti  height,    I^  feveral 
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P^Ysips.  times,  found,  that  water  thinly  placed  on  the  outfide»  whîHl  the  mixtarc 

within  was  nimbly  ftirred,  would  fireeze  in  a  quarter  of  a  minute.    At  a- 

bout  -t  of  an  hour  after  the  infrigidatins  body  was  put  in»  the  thermome- 

ter,  that  had  been  taken  out  a  while  before,  and  was  yet  rifen  but  to  the 

loweft  freezing  mark,  being  again  put  Into  the  licjûor,  fell  an  inch  below 

the  mark.    At  about  2^  hours  from  the  firfl:  folution  of  the  fait,  I  found 

the  tinged  liquor  to  be  in  the  midft  between  the  freezing  marks,  whereof 

there  was  one  at  57  inches  (at  which  height  when  the  tinéhire  rcfted,  it 

wouid  ufually  be  a  fmall  froft  abroad)  and  the  other  at  41.  inches  ;  the  height 

to  which  ftrong  and  durable  frofts  had  reduced   the  liquor  in  the  win- 

ter.    Widiin  three  hours  after  the  beginning  of  the  opération,  I  found 

not  the  crimfon  liquor  higher  fhan  the  upper  freezing  mark,  juft  men* 

tioned  ;  after  which,  it  continued  to  rife  vcry  flbwly,  for  about  an  hour 

longer.     The  fi-igorific  mixture,  having  been  made  in  a  glafs  body,  with 

a  large  flattifli  bottom,  a  quantity  of  water,  purpofely  Ipiltupon  the  ta-* 

ble,  was,  by  the  opération  of  the  mixture  within  the  glals,  made  ftrongly 

to  freeze  the  bottom  of  the  cucurbite  to  the  table  *,  that  ftagnant  Uquor 

being  turned  into  folid  ice,  which  continued    for  a  confiderable  whîle 

unthawed,  and  was,  in  fome  places,  about  the  thicknefs  of  a  half-crown 

pièce. 

At  another  time,  during  the  famé  fpring,  die  fealed  weather-glals, 
which  before  it  touched  the  common  water,  ftood  at  87,  having  been 
left  there  a  confiderable  while,  and  once  or  twice  agitated  in  the  water, 
the  tinged  liquor  funk  but  to  7^,  or  at  the  farthefl  74.  ;  then  the  frigorifie 
liquor  being  put  into  the  water,  with  difadvantageous  circumftances  ; 
in  about  half  a  quarter  of  an  hour,  the  tinged  liquor  fell  beneath  7I  ; 
and  the  thermometer  being  taken  out,  and  put  in  again,  an  "hour  af- 
ter the  water  had  been  firft  cooled,  fubfîded  beneath  five  inches,  and 
confequently  was  within  j;  inch  of  the  mark  of  the  ftrongly  freezing  wca- 
ther. 

The  grand  thing,  likely  to  keep  this  experiment  from  being  gênerai- 
ly  ufeful  in  cooling  liquors,  (^c.  is  the  deamefs  of  fal-armoniac,  whidi 
might  come  much  cheaper,  if,  inftead  of  fetching  it  from  beyond  fca,  y^^ 
made  it  at  home  ;  whicn  may  be  eafily  donc.  And  tho^  a  folution  of  fal- 
armoniac,  being  boiled  up  in  earthen  vefTels,  (glafs  ones  being  too  charge- 
ablej  will  lofe  the  morefubtile  parts,  and  thereby  impair  the  texture  of  the 
reft  ;  yet  I  hâve  found,  that  the  dry  fait,  rcmaining  in  pipkins,  being 
diflblved  in  a  due  proportion  of  water,  woidd  very  confiderably  infrigidate 
it. 

Marcbig.  The  thermometer,  that  in  the  air  was  at  Sf  inches,  be- 
ing put  into  a  large  evaporating  glais,  fiUed  with  water,  frU,  (af- 
ter it  ftaid  a  pretty  while,  and  had  been  agitated  in  die  liquor)  to 
ei^ht  inches  ;  and  then  about  half  the  fait,  or  lefs,  that  had  been  ufed 
twice  before,  and  felt  much  lefs  cold  than  the  water,  being  put  in, 
Md  ftirred   about,    the  tinged  fpirit  fubfided  till  it  was  fkllen  beneadi 

four 


Digitized  by 


Google 


tne  ipirit  or  wmc  m<uiiicui/  lu  iuccnu  m  uic  iniirumcn^  mucn  laiter  tiian 
one  would  hâve  expefted.  The  cool  Jiquors  with  this  mixture,  put  them 
into  thin  glafles  -,  and  their  orifices  being  ftopM  and  kept  above  the  mix- 

^  turc,  move  them  about  therein,  and  then  pour  them  out  for  drinking.  By 
means  hereof  pièces  ofcryftal,  or  buUets,  may  be  powerfuUy  cooled,  to  be 

:  hcld  in  the  mouth  or  hands  of  thofe  patients  who  require  them  ;  or  other 
the  like  refrefhment  may  be  eafily  procured,  with  a  very  few  ounces  of  fal- 
armoniaC)  well  powder*d  and  fuddenly  diflblved  in  four  times  its  weîght  of 

T    watcr  *. 

2.  And  to  fhew  that  a  more  intenfe  degree  of  cold  may  refait  from  the  Ac9ldnefif^ 
mixture»  than  was  tobe  found  in  eitherof  the  ingrédients  apart  ;  and  zl^ductdbjtbê 
fo  that  a  confiderable  coldnefs  may  be  bcgun  between  bodies,  neither  of*"*'*'''X-^ 

;     them  aéhially  cold  before  they  wcre  put  together  ;  having  brought  a  glafs***"^** 

;     fiill  of  water  to  fuch  a  temper,  that  its  warmth  made  the  foirit  of  wine  in 

r     the  fealed  weather-glafs,  manifeftiy  afcend,    I  took  out  the  thermometer, 

ajid  laid  it  in  powdered  fal-armoniac,  warmed  before  hand  ;  whereby  the 

tinged  liquor  was  made  to  afcend  much  quicker  than,  juft  before,  by  the 

water;  and  having  prefently  removed  the  inftrument  into  that  liquor  a- 

gain,  and  poured  the  warmifli  fal-armoniac  into  the  famé,  I  found,  that 

;     within  hait  a  minute,  or  Icfs,  the  fpirit  of  wine  began  to  fubfide,  and  fell 

,'     above  a  whole  divifion  and  a  quarter,  below  the  mark  at  which  it  ftood  in 

;;     the  water,  before  that  liquor  or  the  fait  were  warmed.     Nor  did  the  ipirit, 

'     in   a  great  while,  re-afcend  to  the  height  it  had  when  the  water  was  cold. 

The  famé  experiment  we  made  at  another  time  with  the  like  fuccefs. 

3.  To  fhew,  likewife,  how  much  the  production  of  heat  and  cold  de* 
pends  upon  texture,  and  ôther  mechanical  properties,  I  made  a  fal- 
armoniac  after  a  particular  manner,  that  I  might  know  the  efFefts  of 
the  ingrédients,  as  well  before,  as  after  conjunftion.  I  took,  then,  fpirit 
of  fait,  and  fpirit  of  fermented,  or  rather  putrefied  urine  ;  and  having 
put  a  fealed  wcather-glafs  in  an  open  veifel,  into  which  one  of  them 

-  wa3  poured,  I  added  the  other,  by  d^ees,  to  it  ;  and  obferved,  that, 
■  as  upôn  mixing,  they  made  a  great  noife,  with  many  bubbles,  fo 
in  the  conftiét,  they  loft  their  former  coldnefs,  and  impelled  up  the 
r-  fpirit .  of  wine  in  the  fealed  thermometer  y  then,  flowly  evaporating  the 
fuperfluous  moifture,  I  obtained  a  fine  fort  of  fal-armoniac,  for  the 
moft  part  figured  not  unlike  the  other,  when,  being  diflblv'd,  and 
filtred,  it  is  carefully  coagulated.  This  new  fait  being  gently  dried, 
I  put  it  into  à  wîdc  glafs  of  watcr,  wherëin  I  had  before  placed  a  fealed 


•  For  a  great  degree  of  cold  produccd  by 
sneitory-fiibliinate,  Uil*aniioiiiac,  and  diftilTd 
vioegiar;  with  many^ther  oold  diffoluttoiis 
and  fermentations,  with  the  mechanical  ac- 


count  of  them.  Sec  PhiîofSranf,  N*'.  274, 
p.  95 1.  and  the  F^ncb  Memoin.  A»  1700.  p. 
142. 
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weather-glafs,  that  the  included  fpirk  mightacquire  the  €emper  of  the  am- 

bient  liquor  ;  and  having  ftirred  tbis  fait  in  the  water»  tho'  I  took  ît  chen 

ofFthe  mantle-piece  of  a  chininey,  v^erein  there  had  becn  a  firc  for  {tvc- 

rai  hours  before,  it  made  the  tiqged  fpipit  haftily  fubfide. 

Heatpfduced     a,  We  took a  fmall  feaPd  thermomt^ter,  whefe  ftem  was  diyided  into  e- 

h  the  mixture  ç^  parts,  by  Httlc  fpccks  of  amej^  that  fharp  liquors  migbt  not  cat  off  or 

ofcold  Mteu  J^^  ^^  marks.     The  bail  of  thîs  inftrumefit  wc  put  into  a  flendcr  cylin- 

(&ical  veflel,  and  more  than  covcr*d  it  with  ftrongoil  of  vitriol,  and  Icft  it 

there  a  while  to  be  reduc'd  to  the  temper  of  the  furrounding  liquor» 

Then  we  caft  upon  it,  by  degrees,  fal-armoniac  grofly  powdcr'd,  which 

being  foon  furioufly  wrought  on  by  the  menftruum  •,  a  feeming  effervcf- 

cence  was  produced  in  the  confliâ,  with  great  noife  and  much  frodi^ 

which  more  than  once  was  ready  to  run  out  of  the  vefIeL    But  for  ail  this 

feeming  ebullition,  the  mixture,  inftead  of  growii^  hot,  did  really  grow 

CTadually  coldcr,  as  appear'd  not  only  to  the  touch»  but  by  the  defeent  of 

Uie  tinged  fpirit  of  wine.     But  pouring  this  aâually  cold  mixture  tmo  three 

or  four   tin>es   its  weight  of  common  wat3Br>  that  was  Itkewtfe  aâually 

cold  i  this  fécond  mixture  immçdîately  grew    fo  hot,   that  I  cxxf  d  noc 

keep  my  ânger  for  a  minute  or  two  upon  the  outfide  of  tbe  coniatniBg 

glafs. 

EbuUîtîon  nù     5.  We  took  an  açid  fpirit,  diftiUed  from  Toch-alum,  andputintoa  wide- 

argument  of  nfiouth'd  glaft,  morcttian  was  fuflkieht  of  it  tocoyer  the  ^€A)ubv  part  of 

beat.  ^  gQQJ  ^aPd  thermometer  -,  then  fuffering  die  inftrument  to  remain  for 

fome  timein  the  Hquor,  toacquirethe  temper  thereof,weput  in,  by  de^^ees, 

fome  volatile  fait  ^  fublimed  from  fal-armoniac  and  a  fïxed  alkali  ;  when, 

notwithftanding  the  v^ery  numerous  bubbles,  and  the  noôfe  aad  froch  wkidi 

were  produced,  as  is  ufual  upon  the  re-aftion  of  acids  and  alkaKcs,  ûic 

tinged  fpirit  in  the  weather-gkfs  began  a  littk  to  defisnd^  and  oiQtmacd 

to  do  fo,  till  the  fpirit  of  alum  was  glutted  with  the  volatile  fàlt^  thede- 

îcem  of  the  tinged  liquor  in  the  inftrument  anoountîng  to.  an  inck.    By 

cojxipaf  ing  this  experimént  with  the  firft  part  of  dœ  third,  it  appcan,  that 

Nvhen  volatile  and  urinous  faits  or  fpirits  tumukuate  upon  thek*  mixinfe 

with  adds  ;    neither  the  heat  nor  the  cold,  which  enfues,  is  pRxiiiœd  by 

a  confliâ  with  the  acîds,  naerely  upon  accoont  of  dieir  acidtty  ;  &ioe  wc 

bave  feen,  that  an  urinous  foiptt  prodnced  an  aâual  heat  witlî  fpîm  of 

fs^k  ;  and  the  difl;illed  fait  of  fal-^armomac,  which  is  aUb  «rînoiis,  wtth  tbe 

acid  fpirit  of  roch-alum,  ppoduoea  not  a  tnie  eflfervefcenœ,  foot  a  mani- 

feft  cotdneâ:  as  the  famé  fait  aHbdid  în  a  trialt^f  another  fovt,  whkh  was 

this. 

6.  Wetook  one  part  of  oil  of  vitrioK  nd  ftaking  k  into  twelvt 
parts  of  water,  made  a  mbcture,  which  at  firft  was  fenfîbly  warm; 
then  fuffering  it  to  cool,  we  pujt  a  fuffîcient  quantity  tfaereof,  into  a 
t^ide-mouth*d  gla&,  and  placed  in  it  a  good  thermocieter  hennetkaU]p 
fealed  ;  the  compound  Ikjuor,  Feadhing  a  pre^  way  aibev^  its  batl: 
after  fome  time  had  been  allow'd^  for  the  liquc»^  in  the  thermometer 
to  acquire  the  temper  of  the  external  one  ;  we  graduallj  put  in  as  mocb 
volatue  fait  of  fal*arnaiomac,  as  îatiated   the  acid  ^u-its  of  tbe  mix* 

turc. 
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turc.     Nowthcfwgh  thefe  tiro  made  û  notable  conflift  with  noîfc  and  frodi,  Phvsics. 
yet  it  -was  boÉ  a  cold  otîiuHkÎQn  5  for  the  %irk  in  the  theffnomctet  defcehd-  i>S^V^ 
ed  aboat  an  inch  benca^h  th^  msitk  it  itfted  ae,  wherï  ihc  fttmihg  éfi^ryeff- 
cence  began. 

7.  It  is  kncrwn  that  filf-petre  beîng  pot  into  côrônroft  ^ter,  ptàdùcfes  W^yî»»^^»*^ 
afenfible  coidnefs  therein,  as  it  doth  a!fo  îh  mahy  othet  -liqucjfts  ;  but  ^^*^  ^*^^-^^ 
d»t  the  femefalt,  pi<t   intoaliqiior  of  artoAer  conftitutiorï,  àriy  hâte  ff^''^^^/^ 
a  qoite  différent  effe^^  appeàrs  by  mixîng  eîght  odncc^  of  firte  fart-petf e 
in  powder,  with  fix  oMces  ©f  oil  of  vkf iol  :  fbr  hcf e  a  fèlt,  Aot  èïily  at- 
tualty  cold,  but,  with  regaard  to  nfiaafy  othef  bodîes,  pbtentiàîly  fo,^  Wîth 
the  oil  tff  vitrk>l,  T^hîch  is^  fenébly  odià  too,  quîckit  conteîves  a  totï^cïé- 
rable  degree  of  Iwat,  whowTe'  effcâÈs  aMb  btcorac  t-iftbte   in  t!he  ptéhty  6f 
fumes,  cmitted  by  the  hcated  miiÉturè.     And  tho*  gun-fxwcïer  tttttïi  to 
be  of  a  t^ery  fiery  natnre,  yet  if  fônie  ounces  of  ît,  fcdirced  to  pt)Wcfer, 
be  thrown  into  four  or  five  times  as  miïch  water»  ît  wrB  yrtty  ttiani- 
feftly  impart  a  cotdnefe  to  it  j  as  ejqyerience  madfe  wîth,  aS  weli  as  ^tli- 
x>ut,  «  Ê^ed  thermortœter  has  aflfiwttd  me.    This,  and  tshe  fof eçoing  ât- 
pertment,  fuggefts  an  înquhry  into  the  nature  àf  the  coîdncfe,  whlch  phifo- 
Ibphefs  oppofé  ^  that  which  immedîately,  and  iftpon  tSie  ftrit  contaà, 
aiSsâs  the  or^fntt  of  fenfe  ;  and  Whîeh,  therefore,  they  calï  àâàial  ôr  for- 
mai.    We  r^ated  the  former  cxperimcnt  wîth  the  famt  llieceft  ;  and 
the  phcnomenon  is  the  more  ftrange,  becaufe  I  hâve  found,  that  af  Iteàli 
quantky  of  oil  ofvi»iol,  not  beforchand  mixed  wîth  water,  v^duld^prô- 
duce  a  great  heat  in  il»  confliét  with  a  fmall  portion  of  yak  fbch  fait  as  I 
en^loy*d  before  :  and  this  heat  did,  upon  trial,  wîth  the  feme  thermohie- 
tcr,  makc  the  tinged  fpirit  afcend  much  fàrthcr  dian  tAe  other  mixture 
made  it  fubfide. 

8.  Potcntial  coldnefe  has  been  generallylookMupon  as  fo  abftrufe  a  qua-  Poontial 
iîty,  that  it  icemM  neceflary  to  dérive  it  from  the  fubftantial  forms  of  bo-  ^^^fi* 
dics.  But  I  think  it  may  be  afcrib'd  to  mechanical  properties.  For  as  to 
the  chicf  inftances  thereof,  which  are  taken  from  the  effefts  of  fome  medi- 
cines  and  aliments  in  die  human  body,  the  coldnef^  producM,  may  pro- 
cced  chiefly  from  hence,  that  the  body  pottendally  coM,  is  made  up  of  cor- 
pirfclcs  of  fuch  fizc,  fhape,  &ff .  that  bem^  diffolved,  and  dîsjoîned  by  the 
menftruum  of  the  ftomach,  or  the  llùids  it  may  clfcwherè  meet  wîth,  they 
fo  aflbcîate  themfelves  with  the  fmall  parts  of  the  blood,  and  other  li« 
quors,  as  by  clo|^ng  them,  or  otherwife,  to  caufe  them  to  aâ  in  a  pecu- 
har  way,  and  more  flowly,  on  Ae  nerybus  and  fibrou5  parts  :  and  the  per- 
ce^on  of  this  imminution  of  motion  in  the  organs  of  feeling  is  that,  which, 
being  refcrred  to  Ae  body  producîi^  it,  we  call  its  potential  coldncfs. 
Which  quality  hence  appears  to  be  but  a  relative  thing,  and  to  requirc 
the  dîfilifion  of  the  fmall  parts  of  the  corpufcles  of  the  ^ent,  and  their 
mttture  with  the  liquors,  or  the  fmall  parts  of  the  body  they  are  to 
cool.  •  And  therefore,  if  it  be  granted  that  there  is  in  agues,  fome  mor- 
béfic  matter  of  a  vilcous,  or  not  eafiiy  difllpable  texture,  harboured  în 
fome  part  of  the  body,  which  rcquires  a  determinate  time  to  be  made 
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ÎPhysics.  fluidy  and  refolvable  ;  the  cold  fi ts  of  agues  need  not  appear  furprizing  ; 

^•YNi/  fince,  tho*  juft  beforc  the  fit,  the  famé  çarcel  ôf  matter,  which  is  to  pro- 
duce it,  was  aftually  in  the  body  \  yet  it  was  n<>t,  by  realbn  of  its  clam- 
minefs»  aÛually  refolved  into  luch  parts,  and  mixed  with  thofc  of  the 
blood  \  and  confequently  could  not  make  fuch  a  change  in  the  motion  oF 
that  fluid,  as  is  felt  in  the  cold  fit  of  an  ague. .  And  in  fome  other  difeafes, 
a  fmall  quantity  of  matter,  being  refolved  into  minute  parts,  may  produce 
a  great  fenfe  of  coldnefs  in  a  particular  part  of  the  body,  which,  by  rea- 
fon  of  its  ftruéture^  may  be  peculiarly  difpofed  to  be  afFe6ted  thcrcby  ; 
as  hyflerical  women  complain  of  great  coldnefs,  which  fuddenly  invades 
fome  particular  part,  as  the  head  or  back,  and  long  continues  to  be  trou- 
blcfome  therc.     And  that,  if  a  cold  vapour  or  matter  be  exceeding  Jubtile, 
'  an  inconfiderable  quantity  of  it,  being  difperfed  through  the  blood,  may 
produce  a  great  degree  of  coldnefs,  appears  from  the  effeâs  of  fome  poi- 
fons.     And  it  is  not  very  material,  whether  the  poifon,  genêraliy  /peak- 
ing,  be  hot  or  cold,  if  it  meets  with  a  body  difpofed  to  hâve  thoiè  aC- 
Feftions,  which  pafs  for  cold  ones,  produced  in   it.     For  I  hâve  made  a 
chymîcal  liquor,  which,  tho'  fiery  upon    the  palat,  and  pofleis^d  of  a 
briiknefs  and  a  fubtiky  from  diftillation,  given  m  the  quantity  of  a  fingle 
drop,  wou'd  immediately  caft  an  animal  into  that  which  appeaPd  a  flcep  \ 
and  the  like  liquor,  in  the  like  quantity,  being  by  miftake  applied  to  an 
achihg  tooth,  prefently  save  an  univerfal  coldnefs  and  trembiing  to  the 
body,  worfe  than  the  cold  paroxyfm  of  a  quartan.     And  tho'  fborpions, 
ty  thejr  ftîng,  fometimes  caufe  violent  heats  in  the  parts  they  hurt,  yet 
fometimes  alfo,  their  poifon  proves  in  a  high  degree  potentially  cold,  as 
may  be  learnM  from  thetwo  Jfollowing  obfervations,  of  eminent  phyficians. 
•*  I  had  a  fervant,'*  fays  Benivenius^^^  who  being  fhing  by  a  fcorpion,  im- 
•'  mediately  afterwards  fell  into  fo  cold  a  fweat  ail  over  his  body,   that 
**  he  complain'd  he  was  every  way  cover'd  with  ice  and  fnow.     But  he  was 
**  prefently  relicved  from  it,  and  cured  by  a  dofe  of  Venice  treade  given  in 
*'  fome  ftrong  wine/*  And  Amatus  Lufitanus  tells  us  of  a  man  flxing  in 
the  finger  by  a  fcorpion,  ^hence  great  pain  enfued,  with  an  univerfaJ  cold- 
nefs and  trembiing,  and  the  fenfe,  as  it  were,  of  needles  pricking  his  y^hok 
ikin, 

Perhaps  in  thefe  great  réfrigérations,  there  may  be  fome  fmall  con- 
crétions or  coagulations  made  of  die  minute  particles  of  the  blood  into 
little  clots,  more  unwieldy  than  they  were,  when  feparately  moved; 
as  happens  in  the  little  cutdlings,  made  of  the  parts  of  milk,  by  a 
very  Imall  proportion  of  fome  acid  liquor  ;  or  in  the  fmall  coagulanons 
tnade  of  the  fpirit  of  wine  by  that  of  urine.  Perhaps  alfo  befides  the 
flackening  of  the  circulation  ot  the  Wood,  fome  poifons,  and  other  ana- 
logous  agents,  may  give  the  motion  of  it  a  new  modification,  and  thcrc- 
by caufe  it  to  grate,  or  aâ  in  ^  peculiar  manner  upon  the  nervous  and 
fibrous  parts  of  the  body.  And,  as  fome  parts  of  the  human  body 
gre^tly  differ  from  others,  in  their  ftruâuit  and  internai  conflitution; 
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is  applicd  ;•  or  perhaps,  upon  one  or  both  of  thefe  accounts,  be  cold  with 
refpedt  to  one  part  or  the  body,  and  hot  in  regard  of  another.  And  thefe 
cffeds  need  not  be  always  afcribed  to  the  mère,  and  immédiate  aftion  of 
the  corpufcles  of  the  medicine,  but  fometimes  to  the  new  quality  they  ac- 
quire  in  their  paflàge,  by  aflbciating  themfelves  with  the  blood,  or  other 
fluids  of  the  body  ;  or  to  the  expulfion  of  fome  heating  or  cooling  corpuf- 
cles ;  or  to  the  difpofîtion  they  give  the  part  on  which  they  operate,  to 
be  more  or  lels  permeated  and  agitated  than  before,  by  fome  fubtile  mat- 
ter,  or  other  efficients  of  heat  or  cold.  Some  of  thefe  conjeftures,  about 
the  relative  nature  of  bodies  potentially  cold,  may  be  either  confîrmed 
or  illuftrated  by  fuch  inftances  as  thefe.  Spirit  of  wine,  internally  taken, 
îs  potentially  very  hot,  yet  being  outwardly  applied  to  burns,  and  hot 
tumours,  it  conficlerably  abates  the  heat  of  the  mflamed  parts  ;  tho*  the 
famé  fpirit,  applied  even  outwardly  to  a  tender  cye,  will  caufe  a  great 
and  p^ful  agitation  therein.  And  camphire,  which,  in  the  dolê  of 
lefs  than  half  a  fcruple,  has  been  obferved  to  difRife  an  heat  thro* 
the  body,  is,  with  fuccefs,  externally  applied  in  cooling  medicines.  But 
I  leave  the  farther  enquiry  into  the  opérations  of  medicines  to  phyfî- 
cians,  who  may  pofllbly,  by  what  has  been  faid,  be  affiiled  to  recon- 
cile the  différences  of  writers  about  the  temper  of  thofe  medicines,  as 
mcrcury,  camphire,  6?f .  which  fome  will  hâve  to  be  cold,  and  others 
hot  ;  and  ihall  only  ofFer  a  few  particulars  to  fhew»  in  gênerai,  that  po- 
tential  coldnefs  is  only  a  relative  quality.  The  firft  is  afForded  by  com- 
paring  the  two  laft  experimcnts  together  ;  whence  it  feems  probable, 
that  the  famé  thing  may  be  potentially  cold  to  one  body,  and  not  to 
another,  according  to  the  difpofîtion  of  the  body  whereon  it  opérâtes, 
or  that  opérâtes  upon  it.  The  fumes  of  lead  hâve  been  fometimes  ob- 
ferved to  arreft  the  fluidity  of  mercury,  which  change  is  fuppofed  to  be 
the  efFeft  of  a  potential  coldnefs,  belonging  to  lead,  with  regard  ,  to 
fluid  mercury,  tho*  it  hâve  not  that  opération  on  any  other  liquor, 
dut  we  know  of.  And  laftly,  tho*  nitre,  and  fal-armoniac,  be  both  apart, 
andjointly  cold,  with  refpeft  to  water-,  and  tho*  nitre,  however  throughl^ 
melted  in  a  crucible,  wUl  not  of  itfelftake  fire,  yet  if,  whilft  it  is  m 
fufîon,  you,  by  degrees,  caft  on  it  fome  powdered  fal-armoniac,  it  will 
takc  fire,  and  flafh  vehemcntly,  almoft  as  if  fulphur  had  been  thereon  in- 
jefted. 

9.  To   twelve  ounces  of  fal-armoniac,  we  put,  by  degrees,  an  equal  Heatproduced 
weight  of   wateri  and  whilft   the   liquor  diffolved    die    fait,    '^"^^ ^1  ^^j'.'Jff^^ 
that   adtion    produced  a  great  coldnefs,    we     warily  poured  in   twelve  J^^^' ^^  ^* 
ounces    of   good    oil    of   vitriol  ;    whence  a  notable    degree    of  \itzx.third,  nmtb 
was  quickly     produced  in    the  glafs,     wherein    the   ingrédients    ^tx^'^hkh,  fipa- 
xnixcd  î      though     it     fcem'd     unlikely,      that     as    cach     of     theJ^^^^^J^ 
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Physics.  two  llquors  ufually,  wkh  fal-armoniac,  prodMÇe  sm  intcnfe  cdd^  tliat  both 
Ui^-v'-.o  of  them  aâing  on  û  together,  ihoukl  producethe  €OOtrarj  quafitjr. 
Heat  and  cola     i^-  I^  i^^H  of  the  cxperiments  hitherto  propofed^  cold'îs  regularly 
accidtntallj    produced  in  a  mechanical  way  ;   but  ift  fome  fort  of  trials,  I  fbund  the 
'"thdt^^^d     ^^^^  varied  by    unobferved    circumftaflt»;  fo  chat  mamifeft  coldoeâ 
thZ^^"^^  would  bc  fometimcs  produced  by  mixing  twobodks  togethcr^  iriikJi, 
at  another  tîme,  would  upon  unitîng  diiclofe  a  vûsj3à!kEt  heat  ;  aod  finsic- 
times  agaîa,  tho'  more  rarely,  would  hâve  bac  a  very  faînt  d^free   of 
either.     Of  this  fort  of  experimcnts  I  fotnid  to  be  the  diflalntron  of  £dt 
of  tartar  in  fpirit  of  vinegar»  and   fome  other  faits»  whick  were  aot  a* 
cid»  in  the  iame  menftruum  :  and  even  the  fpirit  of  yerdigreale,  (made 
p€r  fè)  tho^  a  naore  powerful  mcnftraum^  than  common  fpirit  of  rinc- 
fffbfy  would  ROt  conflantly  produce  ncar  fiich  an  heat  at  the  bc^g^ning  of 
its  opération,  ^  the  greatnd&  of  the  feemiag  effervefceaee,  tfaen  excited, 
WDuM  induce  one  to  expeâ.     To  dght  oonces  of  fpirit  of  TCRtigreafê 
(wherein  we  had  a  while  before  put  a  ftandard^-thermomcter,   to  acquire 
the  iike  temper  with  the  liquor)  we  added  m  a  wide-moiith*d  g^ofe  two 
ouoces  of  fait  of  tartar,  as  faft  as  we  durfty  £or   fear  of  makîng  die  li- 
quor boil  ovcr  ;  and  tbo*  there  was  a  great  commoCMi  ezeited  by  the 
aâion,  and   re-aâîon  of  the   mgredientSy  attended  wkh  a  laige  froth» 
and  a  hiiïîng  noiie  -,.   yet  the  ghtls*  did  un  foon  become  wavm  iMè  die  cttt- 
iîde^  but  by  that  time  the  fait  wasaU  difibtml,  the  fpîvît  M  tbe  ther- 
mometer  appeared  co  hâve  rifenthree  inchwand  a  haJf.     On  the  other 
hand,  I  hâve   found,    that   by  mixing  fah  of  tartar  with  anofihBr  fuit» 
the  texture  of  the  fixed  alkali  wa»  fo  akeredii  chat  tipda  the  affiifioii 
of  fphît  of  vecdfigreafe,   dia'  there  en&cd  a  g^t  conftrft  wkh  aoiik 
and  bubbles,    yet  inftead  of  heat,  a  confiderablc  degree  of  coldâefi  mu 
produced. 

II.  It  is  very  probable,  that  &rther  trials  will  fumiAi  ns^  widi  more  in- 
ftances,.  to  fhew  how  tlte  produâion  of  cold  naaiy,  in  fonM  caftS)  be  eftft- 
cd,  varied,  or  hinder'd  by  mechanical  ciicumftanees,  which  are  aAally 
ovcrlooked.  We  obferved,  in  the  experhnent  fetdy  menrîoiv'c^  ÛM 
tho*  the  oil  of  vitri(ôl  and  water,  bcing  firft  ihaken  togetller,  aiid  ifce 
volatilier  fait  of  fal-armoniac,  aiterwards  put  tt^  them,  pradaced  a  feu*- 
fible  coldnefs  v  yet  if  a  little  oil  of  vitrioJ^  and  of  the  volatile  felt  wtit 
firft  put  togethcr,  rho*  fooa  after  a  coflfideraWc  pr<^>orftoa  rf  i«er 
was  added,  there  would  be  produced  oot  a  coldnefi,  but  a  manifeft 
degree  of  heat,  which  impell'd  the  fpirit  in  the  thermomcter  to  the 
height  of  fome  inches.  I  remember  too,  tho*'  felt  of  eutar  grows 
hot  in  water,  yet  having  diftilled  fome  of  rfiat,  and  cinnabar,  in  a 
ftrong  fire,  and  put  the  whole  Caput  mortumn'  in»  diftilled  or  latn-wawr, 
it  made,  indeed,  an  hiffing  there;  as  if  it  had  been  quick-lîme,  but  pn>- 
duced  no  fenfible  heat.  And  not  otAy  fome  unheeded  circumftaoïces  may 
^  promote  or  hinder  the  artificial  produftion  of  coW  by  pftftkular  ageiiB» 
biit>  perhaps,  fome  hardly  obfervable  indifpofîtion  in  the  patient,  may 
promote  or  hinder  the  effcéls  of  the  grand,  and  univerfal  efficients  of 
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cold;   for  I  hâve  Ibmetimes  found,  that  the  degrec  oF  die  opération  ofpHysics. 
cold  has  been    much  varied  by  latent  circuixiftances  ;    fome  bodics  be-  ^  ~  ^   ' 
îng  more  wrought  upon,  and  others  lefs,  than   wc,   upon  very   probable 
grounds,    expefted.     And  particularly,  I   rcmember,  tho*  oil  of  vitriol 
be   one  of  the  moft  fiery  liquors  yet  known,  perforais  fome  of  the  opéra- 
tions of  fire  ît  felf,  and  thaws  ice,  fooner  than  fpirît  of  wine,  or  any  oùiét 
liquor  ;  yet  havins  put  about  a   pound  of  fine  reâified  oil  of  vitriol  into 
a    ftroi^  glafs-vial  proportionablc  to  h,  wefoundthat,  exccpt  a   little, 
whkh  was  fluid  et  tro  top,  it  ^was  ail  congealed,  or  coagulated  into  a  mafs, 
like  ice,  tho*  the  glafs  ftood  in  a  laboratory,  where  a  fire  was  conftantly 
kept  net.  far  from  it,  and  where  oil  of  vitriol  very  feldom,  or  nevcr,  has 
befofe,  or  fince,  bcaiobfcrvcd  to  congeal  fo  much  as  in  part.    The  odd- 
ncls  of  our  phenomenon  was  increafed  by  this  cîrcumftance,  that  the  mafs 
continued  îbHd,  for  a  long  time  after  the  wcather  was  grown  too  miM 
ro  luive  fuch  opérations  upon  liquors,  much  more  difpofed  to  lofe  Âeir 
fluidity  by  cold^  than  cvon  comraon  (h1  of  vitriol.     On  the  other.hand, 
having  acpofed  fome  cmI  of  fweet  almonds,  hermetically  fealed  up  ni  a 
gU&^bubble,  to  obièrve  wfaat  condenfation  an  intenfe  cold  would  make 
of  it,  (for  tho*  cold  ezpands  watcr,  it  condenfcs  common  oil  ;)  I  founH 
die  xx&X  day,  that  not  oniy  the   oil  remaïned  unfrozen  by  the  fharp 
froft,  whereto  it  had  bcen  cxpofed  ;   but  that  it  had  not  its  tranfpa- 
jpenqr  dîminiihcd,  tho*  it  is  known  riiat  oil  will  be   brought  to  con- 
cfcte   bjF  a  fer  fefs  degrec  of  cofd,  than  îs  requifite  to  freeze  water. 
This  liauor,  ncverthekfs,    which  was  lodged  in  a  glafs,   blown  at  the^ 
flame  oi  a  hmp,  contknsed  fluîd,  and  tr^ifparent  in  very  frofty  wea-  * 
thcr  fo  long,  that  I  ncver  cxpcfted  to  fee  it  congeafed.     And  tho*  cam- 
phifc  îs  oron  yeckoned    potentially  cold,   y^et^ome  oil   of  it,  wherein 
die  wholc  body   of  tîie  camphire  remained,  reduced  by   fome  nitrous 
fpirits  to  that  form,  beîng  ^ksçi  in  fuch  intenfe  degrees  of  cold,  that 
would  hâve   eafily  frozen   water,    it  loft  not  its  tranfparency,  or  flui- 
dity *. 


*  Ther  power  of  cooffelatlon.  is  not  al- 
wsTBjpitpoitionahle  to  tSe  degree  of  cold» 
tai  items,  in  fene  seafore,  to  dépend  on 
otiif  r  aittmiioa»  tu  tbe  wettber;  and  aaaal 
cold  fcems  not  owiqg  to  a  mefe  reft  of  parts 
ainong  thcmfèlves  ;  nor  can  hardneû  proceed 
firom  a  laere  dmriltation  of  motion  s  wheace 
scappcmpsoteUt^  fioc^  a  toixtoreof  cer- 


tain fidts  with  water  gire  a  great  degree  of 
coldnefs,  and  fometioMs,  when  the  pro]N>r- 
tions  hâve  been  nlcely  hit,  tum  it  to  ice, 
that  a  particalar  kînd  of  fait  is  the  caufe  of 
congélation,  by  infinuating  bstween  the  parti- 
cles  of  water  Hke  nails,  and  fizing  them  toge*^ 
ther;  tho'  this  b  bat  a  conjeôttie.  See  CUurk» 
dmnt.  in  RQbM/t.f.  1179  146. 
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Heat  micha  T  T^at  wiU  appcar  the  more  likcly  to  bc  mcchanîcally  producibic,  from 
mTally^f^odw  XjL  confidering  the  nature  of  it.  And  this  feems  principally  to  con- 
cible.  fift  in  that  mechanical  property  of  matter  we  call  motion  ;  which  is  fub- 

.     .     .        jefl:  to  three  conditions.     Firft,  the  agitation  of  the  parts  muftbevchc- 
iuifiu'tTheat.  ment  ;  for  this  diftinguifliesthe  bodics  faid  to  be  hot,  from  thofc  which  arc 
barely  fluid.     Thus  the  partiales  of  water,  in  its  natural  ftatc,  move  fo 
calmly,  that  we  do  not  feel  it  at  ail  warm,  tho*  it  could  not  be  a  h'quor, 
unlefs  they  were  in  a  reftlefs  motion  ;  but  whcn  water  cornes  to  be  aétual- 
ly  hot,  the  motion  manifeftly,  and  proportionabljr  appears  more  véhé- 
ment ;  fmce  it  does  not  only  ftrike  our  organs  of  feeling  brilkly,  but  or- 
dinarily  prodjiices  numerous  very  fmall  bubbles,  melts  coagulatd  oil  caft 
upon  it,  and  afFords  vapours,  which,  by  their  agitation,  afccnd  into  the 
air.     Ajid  if  the  degree  of  heat  be  fuch,  as  to  make  the  water  boil,  thcn 
the  agitation   becomes  much  more  manifeft,  by  the  confufed  motion^ 
waves,  noife,  bubbles,  and  other  obvious  efFeâs  excited  therein.   Thus 
in  a  heated  iron,-  the  véhément  agitation  of  the  parts  may  be  cafilj  infcr- 
red  from  the  motion,  and  hilfing  noife  it  makes  with  the  drops  or  water, 
that  fall  upon  iti     And  lire,  which  is  the  hotteft  body  we  know,  confifts 
•  of  parts  fo  vehemently  agîtated,  that  they  perpetually  fly  ofFinfwarms, 
and  diflipate   ail  the  combuftible  bodies  they  mect  with  in  their  way» 
making   fo  fierce   a  diflblution,  and  great  confumption  of  its  owh  fcvcl, 
that  we  may   fee  whole  piles  of  folid  wood  fo  difllpated  into  flaroc, 
and  fmoke,  that  fometimes  there  will  not  bc  onc  pound  of  aflies  rcmain- 

Jndvarkui  The  fecond  condition  is,  that  the  déterminations  be  very  various,  and 
détermina-  tend  ail  maiincr  of  ways.  This  variety.of  déterminations  appears  to  bc 
tioru.  j^  j^Qt  bodies,  both  by  fome   of  the  inftances  already  mcntioned,  and 

efpecially  that  of  flame,  which  is  a  body  ;  by  the  diflfufion,  which  me- 
tals  acquire,  whcn  melted  ;  and  by  the  opérations  of  the  heat,  ciercifcd 
by  hot  bodies  upon  others,  in  what  pofture  or  fituation  Ibcvcr  the 
body,  to  be  heated  thereby,  îs  applied  to  them.  Thus  a  coal,  éo- 
roughly  kindled,  will  appear  on  ail  fidcs  red,  and  melt  wax,  and  kin- 
dle  brimftone,  whether  the  body  be  applied  to  the  upper,  the  low- 
er,  or-  to  any  other  part  of  it.  And  according  to  this  no^on,  tho 
air  and  water  be  moved  ever  fo  vehemently,  as  in  high  winds,  and 
cataraâs,  yet'we  are  not  to  expeft  they  fhould  thence  becoroefliani- 
feftly  hot  i  becaufe  the  véhémence  belongs  to  the  progreffive  motion 
of  the  whole  body  ;  notwithftanding  which,  the  parts  it  confifts  of 
may  not  be  ncar  fo  much  accelerated  in  the  motions,  madc  accord- 
■  .  iflg 
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ing  to  othcr  déterminations,  as  to  become  fenfibly  hot.     No  wondcr  dien,  PHvsiirs. 
that,  in   fome  cafés,  where  the  whole  body  tends  but  one  way,  it  is  not  v— *v-*-> 
pcrceived  to  be  made  hot  thereby. 

Nay,  tho*  the  agitation  be  very  varions,  as  well  as  véhément,  there  is  Ibat  the  m<N 
yet  a  third  condition  required,  to  make  a  body  hot.     For  the  agîtated  par-  '^^^  fanidn 
ticles,  or  at  Icaft,  the  grcateft  number  of  them,  muft  be  fo  minute,  as  to  be^^j^  *' 
fingly  infenfible.     Were  an  heap  of  fand  to  be  vehemently  agîtated  by  a 
whirl-wind,  the  bulk  of  the  corpufcles  would  keep  their  agitation  from  be- 
ing  propcrly  heat  ;  tho*  by  their  numerous  ftrokes  upon  a  man's  face,  and 
the  brilk  commotion  of  the  fpirits,  and  other  fmall  particles,  which  may     ' 
thence  cnfue,  they  may  perhaps  produce  that  quality. 

I.  Hence,  if  wc  duly  attend  to  this  notion  of  the  nature  of  heat,  *tisrarhtu  me- 
eafy  to  difcern,  how  it  may,  feveral  ways,  be  mechanically  produced.  For,  chamcal'wa^S' 
except  in  fome  few  anomalous  cafés,  by  whatever  means  the  infenfible  parts  ^^''^'^''^ 
of  a  body  arc  put  into  a  very  confiifed  and  véhément  agitation,  heat  will^'^' 
be  introduced  into  that^body.     And  as  there  are  feveral  agents  and  opéra- 
rions,  by  which  this  heating  motion  may  be  excited  ;  fo  there  muft  be  fe- 
vcral  mechanical  ways  of  producing  heat.     Varions  experiments  may  be 
reduced  to  almoft  cach  of  thefe  heads  -,  chance  it  felf  having,  in  the  labo- 
ratories  of  chymifts,  aflForded  feveral  phenomena,  referable  thereto.     Many 
of  the  morcfamiliar  inftances,  applicable  to  this  purpofe,  are  collefted  by 
the  Lord  Verulatn^  in  his  excellent  paper.  De  forma  calidi.    There  are  fe- 
veral  caufes  aflign'd  for  the  heat  oblerved  in  quick-lime,  upon  the  affiifîon 
of  cold  water;  which  to  me  fecm  either  juftly  queftionable,  or  manifcftly 
erroneous.     The  fchools  tell  us,  it  happens  by  virtue  of  an  antiperiftafis, 
or  invigoration  of  the  internai  heat  of  the  lime,  upon  its  being  furrounded 
by  cold  water  :  but  this  is  an  im^inary  caufe  ;    for  if  the  water  be  poured 
on  very  hot,  the  ebuUition  of  the  lime  will  not  be  the  lefs,    but  rather 
greatert  and  oil  of  turpentine,  which  is  a  lighter,  and  more  fubtileli- 
quor  than  water,  will  not,  tho'  poured  on  cold,  grow  fenfibly  hot  with  it. 
Uelnumt  indeed,  and  his  foUowers,  havc  attempted  to  dérive  this  heat, 
irom  the  confliâ  of  fome    alkalizate  and  acid  faits  of  the  quick-lime, 
which  are  diflblved  ;  and  fo  fet  at  libcrty  to  fight  with  one  another»  by 
the  water  that  flakea  it.    But  tho*  we  hâve  fome  manifeft  marks  of  an  alka- 
^  lizate  fait  in  lime,  yet  that  it  contains,  alfo,  an  acid  fait,  has  not  been 
provcd  i  and  if  the  heat  be  a  fufficient  reafon  to  prove  a  latent  acid  fait  in 
lime,  why  may  we  not  infer,  that  the  like  fait  lies  concealed  in  other  bo- 
dies,  which  the  chymifts  take  to  be  of  the  pureft  fort  of  alkalies  ?  For  I 
hâve  purpofely  tricd,  that,  by  putting  a  confiderable  quantîty  of  dry  fait 
of  tartar  in  the  palm  of  my  hand,  and  wetting  it  well  with  cold  water, 
there  has  been  a  very  fenfîble  heat  produced  in  the  mixture  :  and  when  I 
hâve  made  the  trial,  with  a  larger  quantity  of  fait  and  water,  in  a  viaJ, 
the  heat  proved  very  intenfe,  and  continued  to  be  fcnfible  for  a  long  time 
aftcr.       ' 
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Physics.       2.-  This  cxpcrîment  fecms  to  ihcw,  that  the  heat  proceeds  from  thc  cm- 
"  pyreuma,  or  impreflion  left  by  the  violent  firc,  that  reduced  the  ftonc  co 
lime.     But  if  hy  empyreuma,  we  mean  a  bare  impreifion  made  by  the 
fîre,  'twill  be  difficult  to  fhew  wherein  ît  confifts,  and  how  it  opetates  in 
this  café.     The  efFedl  may  be,  alfo,  afcribed  tq  fwarms  of  fiery  partidesy 
adhering  to  the  fubftance  of  the  lime,  and  fet  at  liberty  to  fly  away,  by 
the  liquor  ;  as  may  be  conjeéhired  from  the  flakingof  lime,  Icft,  for  fome 
time,  in  the  air,  whereby  the  atoms  of  fire  hâve  an  opportunity  to  fly  gra- 
dually  away.     And,  doubtlefs,  we  may  admit  the  co*operation  of  a  fub- 
ftantial  effluvium  of  the  fire,  in  accounting  for  the  phenomenon.     But  it 
is  not  eafy  to  apprehend,  that  fuch  light  and   minute  bodies  iOioald  be  fi> 
lon^  detained,  as  muft  by  thishypothefîs  be  allowed,  in  quick-lime  ;  cf- 
pecially   fince  no  great  heat  enfues  the  pouring  of  water  upon  miniam, 
or  Crocus  Martis  fer  fe^  tho*  they  havé  been  calcined  by  a  violent  fire, 
the  efBuvia  whereof  feem  to  adhère  to  them,  by  thc^increafe  of  weighc, 
that  lead  and  iron  manifeftly  receive  from  the  opération  of  it.    And  tho^ 
one  would  think,  that  the  fiery  atoms  fhould  either  fly  ofl^  or  be  ex- 
tinguifhed  by  the  water;  yet  I   hâve  made  an  cxperiment,  inwhiditwa 
liquors,  whereof  one  was  natural,  did,  by   being  feveral  times  iêparated, 
and  re-conjoîned  without  addition,  at  each  conjunâion. produce  a  fenfibie 
heat.     And   an   inftance  of  this  kind,  we  hâve  in  fait  of  tartar,  from 
which,    after  it  had  been  once  heated   by    thç  affufion  of  water,  we 
abftrafted  the  liquor,  without  violence  of  fire,  till  the  fait  was  again 
dry  \    and  then    putting  on  water  a  fécond  time,    the  lame  fait  grcw 
hot  again  in    the  vial,    and  produced  the  like  heat  a  third   time»  and 
might  probably  hâve  done  it  oftener  :  which  feems,  at  leaft,   to  argue, 
that  the  great  violence  of  fire   is  not  neceflary  to  imprefi  what  paflès 
for  an  empyreuma,  upon  ail  the  calcined  bodies,  which  wîll  gîow  hot 
with  water.     Perhaps,  alfo,  the  heat   may  much  dépend  upon  the  par- 
ticular  difpofîtion  of  the  calcined   bodies,  which^  being  deprtved  of  its 
former  moifture,    and  made  more  porous    by    ihe    fire,    acqmres,   by 
means  of    thofe    igneous  effluvia,    fuch  a  texture,  that  thc  water,  im^ 
pelled  by  its  own  weight,  and  the  preflure  of  thc  .atmofphere,  is  ablc 
to    get  mto  a  multitude    of  its  interftices   at  once,    fudctenly  diflbbe 
the  alkalizate  faits  it  every  where  meets  with,  and  briflcly  disjoin  the 
earthy  and  folid  particles,  that   were   blended   with  them  s  which  be- 
ing exceeding  numerous,    tho'  each  of  them  perhaps  be  very  minute, 
and  moves  but  a  very  littlc  way,  yet  their  multitude  makes  thc  con- 
fufed  agitation    of  the  whole  aggregate,    and  of  the  particles  of  die 
water  and  fait    véhément  enough  to  produce  a  fenfiblc    heat;   dpcci- 
ally,  if  we  admit  fuch  a  change  in  the  pores,  as  ^eatly  increafes  this  agi" 
tation,   by  the  cntraice  and  aftion  of.  a  fubtik  ethcrial  matter,  from 
which,  alonc,  M.  DesXartes  attempts  to  dérive    thc  heat  produced  by 
lime  and  water,  as  well  as  that  of  metals  diflblved  in  coiroûve  li- 
quorsr  But  in  our  phenomcna^  th«r6  feems^  at  leaft^  to  cqqcuf  a  ne- 
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culîar   difpofition  of  the  body,  wherein  heat  is  produced,  to  retain  manyPHYsics. 
ficry  cffluvia,  and  to  be,  by  their  adhefion,  or  fome  other  opération  of  ^ 
the  lire,  reduced  to  fuch  a  texture  of  its  component  particles,  as  fits  it  to 
hâve  them   cafily  penetrated,  and  greatly  diffîpated  by  water.     And  this 
conjeéhire  feenis  favoured  by  various  phenomena.     It  may  be  obferved, 
that  both  the  diflblved  fait  of  tartar,  lately  mentioned,  and  the  artificial 
liquor,  whichgrows  hot  with  the  natural  one,  rc-acquires  that  difpofition 
to  heat,  upon  à  bare  condenfation,  or  clofer  texture  of  the   parts,  from 
the  exhalation   of  the  fuperfluous  liquors,  wherein  they   were  before  dif- 
perfed  :  the  heat,  which  brought  them  to  this  texture,  having  been  fo  gentle, 
that  it  is  no  ways  likely,  the  fiery  exhalations  could,  themfelves,  produce 
fuch  an  one  ;  or  at  lead,  that  thex.  fhxjuld  adhère  in  numbers  fufficient  to 
that  end,  unlefe  the  teinture  of  the  fait,  or  other  body,  peculiarly  difpofed 
it  to  dctain  thehi  ;  fince  I  havc  found  by  trial,    that   fal-armoniac,    dif- 
folved  in  water,  tho*  bôîled  iip  with  a  brilker  fire,  to  a  dry  fait,  would 
not,  upon  its  being  again   diflblved  in   water,    produce    any   heat,    but 
a  very    confiderable   degree  of  cold.     And  tho*  a  great  likenefs  might 
be  expefted  between  thd  particles  of  fire   adhering  to  quick-lime,   and 
thofe  of  highly    reâified  fpirit  of  wîne  y    yet  I  hâve  not  found,  that 
the   afîufion  of  that  fpirit  upon  quick-lime  produced  any  fenfible  heat, 
or  vifible  diflblutîon  of  the  lime,  tho*  it  fecmed  to  be  greedily  fuck'd 
in,  as  common  water   would  hâve   donc.     And  I  farther  tried,    that  if 
cold    water    was  poured  on    this    lime,  fo  drenched,    therc  enfued  no 
manifeft  heat:  nor  did  the  lump  appear  fwelled,  or  broken,  till  fome 
hours  after  ;   which  feems  to  argue,    that  the   texture  of  the  lime  ad- 
mitted  the  particles  of  the  fpirit  of  wine  into  fome  of  its  pores,  which 
were  either  larger,  or  more  fit,  without  admittinc  it  into  the  moft  nume- 
rous,  whereinto  the  liquor  muft  be  receîved,  to  be  able  fuddenly  to  dif- 
fipate   the  corpufcles  of  lime   into  their  minuter  particles.     I  aJfo  made 
an  expcriment,  which  feems  to  fevour  our  conjefturc,  by  fhewing  how 
much  the  difpofition  of  lime  to  grow  hot  may  dépend  upon  a  fuitable 
texture,     Upon  quick-lime  placed  in  a  retort,  we  put  as   much  fpirit 
of  wine,    as   would  fwim  pretty  high  above  it  ;    when,    diftilling  with 
a  gentle  fire,  we  drew   off  fome  fpirit   much  flironger  than  that  which 
had  been  put  on  ;    and  then  the  phlegm  foUowing  it,  the   fire  was  in- 
'  crcafed,    which    brought    over    a   large   quantity  of  weak    liquor  ;    by 
which,  one  would  hâve  thought,  that  the  quick-lime  had  been  flakcd  ; 
but  the  remaini^ig  matter  being    taken  out  of  the  retort,  and   fufFered 
to  cool,  it  appeared  to  hâve  a  fiery  difpofition,    which  it  had  not  be- 
fore.    For  if  any  lump  of  it,  as  bîg  as  a  nutmeg,  was  caft  into  water, 
it  would  hifs  like  a  toal  of  fire  plunged  into  the  liquor,  which  was  thereby 
foon    fenfibly    hcated,     Nay^    having  kept  feveral  lumps  of  this  prc- 
pared  calx  well  'fecuroà  firom  the  .air,  for  many  weeks,  to  try  whethcr 
it  would  retain  this  property,  I  found  it  operate  after  the  famé  man- 
ws^  but  more  powcrfuUy.    For  foçietimes  it  w\>uld,  upôn  its  coming 
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pHYsics,  into  the  water,  makc  fuch  a  brilk  noifc,  as  might  almoft  pafs  for  cx- 
plofion. 

3.  Thefe  phenomena  fêem  to  Ihew,  that  the  difpofition,  which  lime  kas 

to  grow  hot  with  water,  greatly  dépends  on  fome  peculiar  texture  ;  fince 

the  aqueous  parts,  which,  one  would  think  capable  of  quenchiag  moft  of 

the  fiery  atoms  fuppofed  to  adhère  to  quick-lime,  did  not  near  fo  much 

weaken  the  difpofition  of  it  to  heat,  as  the  accefs  of  the  ipirituous  corpuf- 

clés,  and  their  contexture  with  thofe  of  the  lime,  iocreaied  it.     And  that 

fuch  an  aflbciation  might  happen,  feems  the  more  probable,  becaufe  much 

of  thediftilled  liquor  was  as  phlegmy,  as  if  it  had  been  robbed  of  its  more 

aâive  parts  *,  and  becaufe  I  hâve  fometimes  had  fpirit  of  wine  come  over 

with  quick-lime,  not  in  unobferv'd  fteams,  but  white  fumes.     We  majr 

add,  befides  that  the  tafte,  and  perhaps  fcent  of  the  fpirit  of  wine,  is  often 

manifeftly  changed  by  a  well-regulated  diftillation   from  quick-Jfme  ;  I 

hâve  fometimes  found  that  liquor  to  give  the  lime  a  kind  of  alkalizate  pe* 

netrancy  of  tafte,  or  fierinefs,  which  was  very  brifk  and  remarkabk:  mo* 

I  hâve  found  quick-lime  to  difFer  greatly,  not  only  with  the  degree  of  its 

calcination  and   frefhnefs,  but  alfo  according  to  the  various  nature  of  the 

ftones,  and  other  bodies  calcined  to  make  it, 

4.  To  come  to  the  produdion  of  heat,  wherein  there  appears  nothing  oa 
the  part  of  the  agent  or  patient,  but  motion,  and  its  natural  eflfeâs.  Whcn 
a  fmith  brilkly  hammers  a  fmall  pièce  of  iron,  the  métal  thereby  becomes 
exceeding  hot  -,  yet  there  appears  nothing  to  make  it  fo,  except  the  forci- 
blc  motion  of  the  hammer,  imprefllng  a  véhément,  and  varioufly  dctcr- 
mined  agitation  on  the  fmall  parts  of  the  iron  ;  which  being  a  cold  body 
before,  grows,  by  that  fuperinduced  commotion  of  its  fmall  parts,  in  ft- 
veral  fenfcs  hot.  Firft,  in  a  more  loofe  acceptation  of  the  word,  with  re- 
gard to  fome  other  bodies  compared  with  which  it  was  cold  before,  then 
lenfibly  hot  ;  becaufe  this  agitation  furpalTes  that  of  the  parts  of  our  fin- 
gers.  And  in  this  inftance,  oftentimes,  neither  the  hammer  nor  the  anWl 
continues  cold,  after  the  opération  ;  which  fhews,  that  the  heat  acquircd 
by  the  forged  pièce  of  iron  was  not  communicated  by  the  hammer  or  an- 
vil,  as  heat,  but  jproduced  in  it  by  a  motion,  great  enough  ftrongly  to  agi- 
tate  the  parts  of  fo  fmall  a  body  as  the  pièce  of  iron,  without  being  abfc 
to  hâve  the  like  efFeô  upon  fo  much  greatcr  mafles  of  métal,  as  the  ham- 
mer and  the  anvil  5  tho*  if  the  percuflîons  were  often  and  brifkly  rcncwtd, 
and  the  hammer  were  fmall,  this  alfo  might  be  heated  ;  whence  it  is  not 
neceflary  that  a  body  fhould  be  it  felf  hot,  togive  heat.  And  if  a  IsugC 
îiail  be  driven  by  a  hammer  into  a  plank  of  wood,  it  will  reccivc  fcvc- 
ral  ftrokes  on  its  head,  before  it  grows  hot;  but  when  it  is  onoe 
driven  to  the  head,  a  few  ftrokes  ftiffice  to  gîvc  it  a  confidcrahk 
heat  :  for  whilft,  at  cvery  blow  of  the  hammer,  the  nail  entcrs  farthcr 
into  the  wood,  -the  motion  produced  is  chiefly  progreflive,  and  is  of 
the  whole  nail,  tending  one  wajr  ;  bot  when  that  motion  ceafes,  éc 
impulfe  given  by  the  ftroke,  being  unable  eîther  to  drive  the  nail  éu^- 
cher  on,  or  break  kj  muft  be  fpeot  io  makiog  a  various,  vebemcnt, 
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5.  in  tne  roregomg  cxpenmenr,  tne  dhik  citation  or  the  parts  ot  a 
heated  iron  was  madc  fcnfîblc  to  the  touch  j  I  Ihall  now  add  an  attempt 
I  made  to  rcnder  it  difcovcrable  to  the  eye  ît  felf.  In  order  to  this,  I 
caufed  a  bar  of  iron  to  bc  brilkly  ftruck  upon  bv  two  or  three  lufly  men, 
accuftomed  to  the  hammer,  who  dealing  mcir  (trokcs  with  as  much  force, 
and  as  little  intermiflion  as  poflible,  foon  render*d  it  too  hot  to  be  fafely 
touched;  and  it  would,  probably,  hâve  fired  gun-powder,  if  the  mé- 
tal I  wàs  obliged  to  ufe  had  been  of  the  beft  fort  :  for  it  kîndled  the  fulphur 
of  many  corns  of  that  powder,  and  turn'd  them  blue.  But,  befides  the 
effeâs  of  violent  percuffion,  there  are  fome  obvîous  phenomena,  which 
Ihew  the  produciblenefs  of  hcat  in  cold  iron,  by  caufing  an  inteftine  com- 
motion  of  its  parts.  We  find,  that  if  a  pièce  of  iron,  of  a  convenient 
fhape  and  bulk,  be  briflcly  filed  with  a  large  rough  file,  a  confiderable  de- 

§ree  of  heat  will  be  quîckly  excited  ;  the  many  prominçnt  parts  of  the  in- 
:rument  giving  a  multitude  of  ftrokes  to  the  parts  of  the  iron,  which  hap- 
pened  to  ftand  in  their  way,  and  thereby  making  them  put  the  neighbour- 
ing  parts  into  a  briflc  and  confufed  motion,  and  confequently  into  a  date 
of  hcat.  It  muft  not  be  hère  objeAed,  that,  upon  this  accpunt,  the  file 
it  felf  ought  to  grow  as  hot  as  the  iron  ;  fince,  the  whole  body  of  the  file 
being  continually  moving  backwards  and  forwards,  the  famé  parts,  that 
touch  the  iron  one  moment,  pafs  off  the  next  •,  and,  befides,  hâve  leifurc 
to  cool  themfelves,  by  communicating  rheir  agitation  to  the  air,  beforc 
they  arc  brought  to  grate  again  upon  the  iron,  which  being  held  immove- 
able,  receîves  a  moft  perpétuai  fhocks  in  the  famé  place.  We  find  alfo, 
that  véhément  attrition  produces  heat  in  the  moft  folid  bodics  ;  as  when 
the  b!a  e  of  a  knife  is  ftrongly  whettod  ;  or  a  brafs  nail  rubbed  againft  a 
board.  And  I  rem  mb  r,  that,  driving  our  coach  very  faft,  in  exceed- 
in^  hot  vveathT,  the  artritiO  i  '>f  t  iC  nave  of  the  wheel  againft  the  axle-tree 
was  fo  véhément,  as  obl.gcd  us  to  cool  the  parts  with  water,  to  ftop  the 
growing  mifchief.  THq  commun  experiment  of  ftriking  fire  with  a  flint 
and  ftee^,  iufficiently  déclares,  what  heat  may,  in  a  trice,  be  produced  in 
cold.  bo  iies  by  percuflion  or  coUifion  ;  the  latter  of  which  feems  but  mu- 
tual  percuflion. 

6.  For  the  fake  of  thofc  who  thînk  the  attrition  of  contiguous  air 
neceflary  to  produce  manifeft  heat,  we  placed  fome  hard  black  pitch  in 
a  bafon,  at  a  convenient  diftance  under  water,  and  caft  the  fun*s  rays 
on  it,  with  a  burning-g'afs,  in  fuch  a  manncr,  that,  notwithftanding  the 
rcfraftion  they  fuftcred  in  pafling  thro*  the  water,  tKe  focus  falling  up- 
on the  pitch,  would  produce  fometimes  bubbles,  fometimes  fmoke,  and 
quickly  communicate  a  degree  of  heat  able  to  melt  it,  if  not  alfo  to  make  it 
boil. 

7.  We  havc  fhewn  that  a  confiderable  degree  of  cold  îs  produced  by 
the  diifolutioii  of  fal-armoniac  in  conunon  water  >  yet  the  texture  of  it 

may. 
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pHVsics.  may,  by  an  addition,  bc  fo  alterM,  that  a  great  degree  of  heat  will  arifc 
K^'y\J  upon  diflblving  it  therein.  We  flaked  quick-lime  in  common  cold  water, 
that  ail  the  fiery,  or  other  particlçs  of  it,  to  which  its  power  of  heating 
that  liquor  is  afcribed,  might  be  extfacled  and  imbibed,  and  fo  the 
remaining  calx  be  freed  from  thera  ;  on  this  calx  we  often  poured  frefli 
water,  that  ail  adhering  reliques  of  fait . might  be  wa(hed  off.  Thenthc 
dulcified  powder,  beingagain  well  dried,  was  mixed  with-an  equal  weight 
of  powdered  fal-armoniac  ;  and  having,  in  a  ftrong  firc,  melted  the  mafs, 
the  mixture  was  poured  out  ;  and  being  aftcrwards  beaten  to  powder,  hav. 
ing  allowed  it  a  compétent  timc  to  grow  cold,  we  put  two  or  three  ounces 
of  it  intô  a  wide-mouth'd  glafs  ;  and  pouring  water  upon  it,  within  about 
a  minute  the  mixture  grew  warm,  and  quickly  attained  fo  intenfc  a  heat, 
that  I  could  not  hold  the-  glafs  in  my  hand.  And  tho*  this  heat  did  not 
laft  long  at  the  famé  height,  it continued  to  be  very  fenfible  fora  cor&àtX' 
able  time.  And  to  confirm  this  experiment  by  a  notable  variation  ;  wc 
took,  finely  powdered,  fal-armoniac,  and  filings  of  fteel  ;  and  whcn  thcy 
were  very  well  mixed,  we  caufed  them  to  be  gradually  fublimcd  in  a  glafs- 
vefîel  ;  giving  a  fmart  lire  towards  the  latter  end.  By  this  opération,  Ib 
little  of  the  mixture  afcended,  that  far  the  greateft  part  of  the  fal-armoniac 
(laid  at  the  bottom  with  the  métal  ;  then  taking  out  the  Caput  moriuum,  I 
gave  it  time  to  cool  thoroughly,  but  in  a  glafs  well  ftoppM,  that  it  might 
not  imbibe  the  moifture  of  the  air  :  and  laiftly,  tho*  both  thefe  bodies  wcrc 
aftually  cold,  and  fo  might  be  thought  likely  to  increafc,  and  not  chcd 
the  coldnefs  ufually  produc'd  in  water  by  that  fait  ;  yet  putting  dic  miiturc 
înto  common  water,  there  enfued  an  intenfc  degree  of  heat.  And  having 
fublimed  the  forefaid  fait,  in  diftinft  veffels,  with  the  filings  of  ftecl,  and 
with  filings  of  cppper,  and  kept  one  of  their  remainders  afterdiftillaiiûn, 
for  feveral  months  ;  we,  at  Icngth,  took  it  out  of  the  veffel,  which  had 
been  carefuUy  ftopp'd,  and  found  that  the  difpofition  to  give  cold  water  a 
great  degree  of  heat  was  ftill  preferved  in  it. 

8.  If  experiments  were  made  after  the  famé  manner,  with  fal-armoniac, 
and  other  minerai  bodies,  befides  iron,  and  copper,  it  is  probable,  that 
iome  of  the  phenomena  thence  arifmg,  would  confirm  what  wc  havc 
faid  of  the  intereft  of  texture,  and  fome  few  other  mechanical  pro- 
f  erties  in  the  produâion  of  heat  and  cold.  For,  three  ounces  of  an- 
timony,  and  an  equal  weight  of  fal-armoniac,  being  well  powdered, 
mixed,  and,  by  degrees  of  fire,  fublimed  in  a  glafs-veffel,  wcobuincd 
three  différent  fubftances,  which  we  caufed  to  be  feparately  powdered  as 
foon  as  taken  out  of  the  fubliming  glafs,  left  the  air  ihould  màkc  any 
change  in  them  -,  and  having  before  fet  the  bail  of  a  good  fcal'd  wca- 
ther-glafs,  for  a  time,  into  water,  that  the  fpirit  of  wine  might  bc 
brought  to  the  temper  of  the  external  -liquor,  we  put  in  two  oonccs 
of  the  powdered  Capuf  mortuum^  which  fceming  to  bc  little  odicrthan 
antimony,    fcarce  fenjibly  raifed  the   fpirit  of    winc   in  the  Acrmo- 
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phureous  flowers  of  the  antimony,  with  a  mixture  ofthe  more  volatile  parts 

of  the  fal-armonîâc.     And  this  fubftance  made  the  tinged  fpirît  in  the  ther- 

mometer  defcend,  very  flowly,  about  a  quarter  of  an  inch  ;  but  when  thè 

inftrument  was  put  into  frcfh  water  of  the  famé  temper,  and  we  had  added 

fome  of  the  powder  ofthe  lowcr  fort  of  fublimate,  which  was  dark-co- 

loured;  tho*  both  the  antinuMiy,  and  fal-armoniac  it  confîfted  of,    had 

becn   long  expofed  to  the  aftion  of  a  fubliming  heat,  yet  the  water  was 

thereby  foon  cooled,  fo   that  the  fpirit  of  wine  in  the  weather-glafe  hafti- 

ly  defcended,  and  continued  to  finie,  till  it  had  fallen  near  three  inches. 

We  made  a  like  experiment  by  fubliming  minium  and  fal-armoniac,  each 

three  ounces  ;  and  round,  that  tho*  in  the  Caput  mortuum^  the  fait  had  no-  ' 

tabîy  wrought  upon  the  calx  of  lead,  and  was  in  part  aflbciated  with  it  ; 

yet  a  convenient  quantity  of  this  powder*d  mixture  being  put  into  water, 

wherein  the  former  weather-glafs  had  been  kept  a  while,  the  fpirit  of  wine 

was  not  manifeftly  either  raifed  or  deprefs'd.     And  when,  in  another  glafs, 

we  profccuted  the  trial  with  the  fal-armoniac,  which  had  been  fublimed 

from  the  minium,  it  did,  indeed,  make  the  fpirit  of  wine  defcend }  but 

fcarce  a  quarter  fo  much  as  it  had  been  made  to  fall  by  the  former  fiibli- 

mate  of  fal-armoniac  and  antimony. 

9.  The  heat  arifing  in  the  diflblution  of  metafe,  îs  often  afcribed  to  2L^f^*troducid 
fuppofed  antipathy,  occafioning  a  conflidt,  or  hoftility,    between  the  con-y  ^'^'^'^^ 
tending  bodies  -,  and  particularly  between  the  acid  fait  of  the  one^  and  tht  ^l^others  of 
alkalizate  fait  ofthe  other.     It  will,  therefore,  be  proper  to  offer  fome  in-fiveralkindt. 
ftances  of  the  produftion  of  heat,  by  the  opération  of  one  agent,  oil  of  vi- 
triol ;  whence   we  may  confider,  whether   it  be  likely,  that  this  fingle  a- 
gent  Ihould,  upon  account  of  antipathv,  or  that  of  its  being  an  acid,  pro- 
duce an  intenfe  heat  in  many  bodies  ot  very  différent  natures.     Take  fome 
ounces  of  ftrongoil  of  vitriol,  and  fhaking  it  with  three  or  four  times  its    , 
weight  of  common  water,  tho'  both  the  liquors  were  cold,  when  put  toge- 
ther,  yet  their  mixture  will  immediately  grow  intenfely  hot,  and  continue 
confiderably  fo  for  fome  ti me.     In  this  cafc,  it  cannot  bcpretended,  that 
the  heat  arifcs  from  the  confliû  of  the  acid  and  alkalizate  faits,  abounding,   . 
in    the  two  liquors  5  fince   the  common  water  is  fuppofed  an  elementary 
body,  frec  from  ail  laits  ^  at  leaft,  being  an  infijpid  liquor,  it  can  fcarce  be 
thought  to  hâve  alkali  enough,  to  produce  {f>  intenle  a  hcat^  by  its  re- 
aétion.     That  the  heat  arifing  upon  fuch  a  mixture  will   be  very  great, 
when  the  quantities  ofthe  united  liquors  are  large,,  may  be  eafily  concluded 
from  hence,  that  I  found  no  more  than  two  ounces  of  oil  of  vitriol,  being, 
poared  into  four  ounces  of  diflilled  rain-watery  made,  and  kept  it  mani- 
fcfHy  warm  for  abovc  an  hour  \  fo  that^  duriug  no  fmall  part  ot  that  time,. 
it  was  painful  to  handle  lu 

U 


Digitized  by 


Google 


568 


Heat  and  Cold. 


Physics.       It  feems  extravagant  to  talk  of  héating  cold  liquors  with  icc  ;  but  I  hâve 
i/V%./  eafîly  donc  it,  by  taking  out  of  a  bafon  of  cold  water,  whcrcin  feveral  frag- 

*  ments  of  ice  wcre  fwîmming,  one  pièce  or  two,  which  I  pcrceivcd  were 
well  drenched  with  the  liquor,  and  fuddenly  immerfing  them  into  a  wide- 
mouth'd  glafs,  of  ftrong  oil  of  vitriol  :  for  the  menftruum,  prefentlymix- 
ing  with  the  water  which  adhered  to  the  ice,  produced  in  it  a  brilk  heat, 
fometimes  with  a  fnanifeft  fmoke  ;  and  that  luddenly  diflblving  thç  con- 
tîguous  parts  of  ice,  Und  thofe  the  next,  the  whole  ice  was  foon  reduccd 
to  water  ;  and  the  corrofive  menftruum  being,  by  two  or  three  ihakcs, 
well  difperfed  thro*  it,  the  whole  mixture  would  immediately  grow  fo 
hot,  that  fometimes  the  containing  vial  could  not  be  endured  in  oce's 
hand. 

Notwithftanding  the  vaft  différence  between  common  water,  and  high- 
ly  redlified  fpirit  of  wine  ;  I  found  that  oil  of  vitriol,  mixed  with  the  Jat- 
ter,  would  as  well  grow  hot,  as  with  common  water.  Nor  docs  this  er- 
pcriment  always  require  great  quantities  of  li<juor  :  for  when  I  took  but 
oneounce  of  ftrong  oil  of  vitriol,  tho*  Iputto  it  lefs  than  half  an  ouncc  of 
excellent  fpirit  of  wine,  yet  the  two  beiqg  lightly  ihaken  togedier,  im- 
mediately conceived  fo  briflc  a  heat,  that  they  almoft  filled  the  vial  with 
fumes  ;  and  made  it  fo  hot,  that  I  had  Ijke  to  hâve  burnt  my  fingers  widi 
it,  before  I  could  lay  it  afide.  I  made  thé  like  experiment  with  the  famé 
corrofive  menftruum  and  common  Aqua  vita  j  by  the  mixture  whcrcof,  a 
heat  was  produced  in  the  vial,  which  I  could  not  well  endure.  The  like 
fuccefs  I  had  when  oil  of  vitriol  was  mixed  with  common  brandy  ;  onlv 
hcre  the  heat  produced,  feemed  not  fo  intenfe,  as  in  the  former  trial  \  whiA 
alfo  did  not  afford  fo  fierce  a  heat,  as  that  made  with  reâificd  fpirit  of 

•  wine, 

Thofe  chymîfts  who  conceîve,  that  ail  the  heat  of  bodies,  upon  thcirbc- 
ing  mixed,  proceeds  from  their  antipathy  or  hoftility,  will  hardly  cxpcft, 
that  the  parts  of  the  famé  body  fhould,  without  conflidt,  grow  veryhot 
togcther.  Yet  having  put  two  ounces  of  colcothar,  calcin'd  almoft  Ûack, 
into  a  retort,  we  poured  upon  it  two  ounces  of  ftrong  oil  ofEngliJh  vitriol, 
and  found,  afterabout  a  minute,  they  began  togrow  fo  hot,  thatIcouJd 
not  endure  to  hold  my  hand  at  the  bottom  of  the  containing  rcffel  ; 
and  this  continued  fenfible  on  the  outfide,  for  between  twenty  and  thirty 
minutes. 

I  hâve  not  obferved  any  liquor,  with  which  oil  of  vitriol  will  grow 
more  hot,  than  with  cJommon  oil  of  turpentine,  Caufmg  feveral  oudccs 
of  each  to  be  well  Ihaken  together  in  a  ftrong  veffel,  faftened  to  the 
end  of  a  pôle,  to  prevent  mifchief  ;  the  ebuTlition  wâs  furprizingly 
great  and  fierce.  This  calls  to  mind  a  pléafant  adventure  affordcd  by 
thefe  liquors,  of  each  of  which,  having,  for  the  prodùâioD  of  h^^ 
and  othcr  purpofes,  caufed  a  large  bottle  fiiU  to  be  put  up,  with 
other  diings,  mto  a  box,  and  fcnt  down  into  the  countryt  ^^,^ 
charge,  that  great  carc  fliould  bc  had  of  the  glaffcs  i   the  ^^88^.  j? 
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iiicic  giaucs  wcrc  oom  oroKcn  ;  anu  cnc  iiquors  mixing  m  cnc  dojc;  maae 
fuch  a  noife,  and  ftink,  and  fent  out  fuch  quantitîcs  of  fmokc  by  the  vents, 
-which  the  fumes  had  opened,  that  the  paffengers,  wîth  great  out-cries, 
haflily  threw  themfelves  out  of  the  waggon,  for  fear  of  being  burnt 
in    it. 

But  tho*  Petroleum,  efpecially  when  reftified,  be  a  mofl:  fubtile  liquor, 
and  the  lighteft  I  hâve  had  occafion  to  try  ;  yet  to  Ihew  how  much  tlie 
heat  of  liquors  may  dépend  upon  their  texture,  having  gradually  mixed  one 
ounce  of  reélified  petroleum  with  an  equaJ  weight  of  ftrong  oil  of  vi- 
triol ;  the  former  leemed  to  work  upon  the  furtace  of  the  latter,  almoft 
like  a  menftruum  upon  a  métal  5    innumerable  fmall  bubbles   continu- 
ally  afcending,  for  a  while,  into  the  Oleum  Petr<e^  which  had  its  colour 
manîfeftly  alter*d,  and  deepened  by  the  opération  of  the  fpirituous  parts. 
But  by  ail  the  aftion  and  re-aftion  of  thefe  liquors,  there  was  produced 
no  fuch  fmoking  and  boiling,  or  intenfe  heat,  as  if  oil  of  turpentine  had 
been  cmploycd  -,  the  change  produced  as  to  qualities,  being  but  a  kind 
of  warmnefs,  difcoverable  by  the  touch.     Almoft  the  like  fuccefs  we  had 
in  the  conjundion  of  petroleum  and  fpirit  of  nitre. 

It  were  eafy  to  multiply  inftances  of  heat  producible  by  oil  of  vitriol 
upon  folid  bodies,  efpecially  upon  minerais.  In  the  ufual  préparation  of 
Vitrioïum  Martis^  there  is  a  great  efFervefcence  excited  upon  the  affu- 
fion  of  the  oil  of  vitriol  upon  the  filings  of  fteel,  efpecially  if  they  be 
well  drenched  in  common  water.  And  it  can  fcarce  be  doubted,  that 
lînce  oil  of  vitriol  will  diflblve  a  great  many  both  calcined  and  tefta- 
ceous  bodies,  as  I  hâve  tryed  with  lime,  oyftér-fhells,  £sff.  fo  it  will,  du- 
ring  the  diflblution,  grow  fenfibly,  if  not  intenfely  bpt  with  them  ;  as  I 
found  it  to  do  both  with  thofe  juft  mentioned,  chalk.  Lapis  calaminaris^ 
JL^c.  with  the  laft  of  which,  it  the  liquor  be  ftrong,  it  will  become  ex- 
ceeding  hot, 

Let  us,  therefore,  proceed  to  its  operatiorf  upon  vegetables,  which  cor- 
rofive  menftruums  hâve  fcarce  been  thought  fit  to  diflblve  and  grow  hot 
with.  To  omit  cherries,  ^nd  feveral  other  fruits,  abounding  in  watry 
juices,  with  which,  pcrhaps,  on  that  account,  oil  of  vitriol  will  grow 
hot  ;  having  mixed  a  quantity  of  this  liquor  with  raifîns  of  the  fun, 
beaten  in  a  mortar,  the  raifîns  grew  fo  hot,  that  the  glafs,  which  con- 
tained  them,  almoft  burnt  my  hand.  This  kind  of  heat  may  alfo  be 
produced  by  the  mixture  of  oil  of  vitriol  with  many  other  vegetable  fub-. 
ftances  -,  but  as  far  as  I  hâve  obferved,  fcarce  fo  eminently  with  any  dry 
body,  as  with  crumbs  of  bread  -,  with  a  little  of  which,  and  ftrong  oil 
of  vitriol,  wc  hâve  fometimes  produced  a  furprizing  degree  of  heat.  It 
is  as  little  obferved,  that  corrofîve  menftruums  will  work  on  the  foft  parts 
of  dead  animais,  as  on  fhofe  of  vegetables  -,  yet  I  hâve,  more  than  once, 
produced  a  notable  heat,  by  mixing  oil  of  vitriol  with  minced  flefhj^  whe- 
tlier  roafted  or  raw. 

Vol.  I.  Dddd  Tho* 


Digitized  by 


Google 


570  Heat  and  Cold. 

Physics.      Tho*  common  fea-falt  ufually  imparts   fome  dégree   of  coidnefs  to 
\m^^^r^^^  common  water,  during  its  difiblution  ;  yet  fome  trials  hâve  informed  me, 
that,  if  thrown  into  a  compétent  quantity  of  oil  of  vitriol,  a  hcat  wiU, 
for  the  moft  part,  enfue  \  tho*  ic  yet  did  not  appear  to  fucceed  fo  regularly, 
as  in  moft  of  the  foregoing  experiments.     But  that  heat  fhould  be  ufually 
produced,  by  oil  of  vitriol  and  fait,  feems  the  more  remarkable,  bccauic 
common  fait  is  one  principal  ingrédient  of  common  fadtitious  fal-armoniac. 
And  I  hâve  been  informed,  that  in  the  academy  at  Florence^  oil  of  vitriol 
has  been  obferved  not  to  grow  hot,  but  cold,  by  being  put  upon  Éd-ar- 
moniac  :  and  fomething  like  this  I  took  notice  of  in  reôified  fpirit  of  ful- 
phur  fer  Campanam  -,  but  found  the  effedt  much  more  confiderable,  when, 
according  to  the  Florentine  experiment,  I  made  the  trial  with  oil  of  vi- 
triol. 
Othernuayiof     lo.  To  procccd  to  fomc  other  experiments,  whereîn  oil  of  vitrfoJis 
froducing       ^ot  concemcd.    We  took  a  large  lump  of  common  fulphur,  and  having 
^Jdlrl! Le-  ^^^^^  it  well,  found  it  thcreby  grow  fenfibly  warm-,  and  that  therc  was 
/«//,  &c.       an  inteftine  agitation   made  by   this  attrition,   appear'd  not  only  from 
the  heat,  whofe  nature  confifts  in  niotîon,  and  the  antécédent  prcffurc, 
which   was  fit  to   put   the  parts  into  a  diforderly   vibration,   but  alfo 
by    the  fulphureous  fteams,    which  were   eafily  fmelt    by  holding  the 
fulphur  to  the  nofe.     This    experiment,  tho*  it  feems  trivial  in  irfelf, 
may  be  worth  the  confideration  of  thofe  chymifts,  who  dérive  ail  the 
fire  and  heat  we  meet  with,  in  fublunary  bodies,  from  fulphur.    For, 
in  our  café,  a   mafs  of  fulphur,  before  its  parts  were  put  into  a  ncw 
and  briflc  motion,  was  fenfibly  cold  ;  and  as  foon  as  its  parts  were  put 
into  a  greater   agitation  than   thofe  of  a  man's  fingers,    grew  fenfibly 
hot  i  which  argues,  that  it  was  not  by  its  bare  prefence,  that  the  ful- 
phur communicated  any  heat  to  the  hand  ;  and  alfo,  that  when  briflc- 
ly  moved,  it  imprefs'd  that  quality,    it  did  no  more  than  anotber  i<^ 
lid  body,   tho*  încombuftible,    as  common  glafs,    would  havc  done,  if 
its  parts  had  been  likewife.  put  into  an  agitation  furpaffing  that  of  the 
organs  of  feelîng:  fo  that  in  our  experiment  fulphur  itfelf  was  behoJden, 
for  its   aôual  heat,    to   local  motion,    produced  in  its  parts  bjr  errer- 
nal  agents. 

We  thought  proper  to  try,  whether,  when  fal-armonîac,  whîch  grcatly 
cools  water,  and  <juick-lime,  which  îs  known  to  heat  it,  were,  by  the 
fire,  exquifitely  unîted,  the  mixture  would  impart  to  the  Kquor  any  in- 
tcnfe  degree  of  either  quality.  To  this  end,  we  took  equal  parts  offal- 
.  armoniac,  and  quick-lime,  and  fluxed  them  togcther,  and  putting  aii  ouncc 
^f  the  powdered  mixture  into  a  vial,  with  a  convenient  quantiiy  of  cold 
Water,  I  found  the  diflblved  mafs,  în  about  a  minute,  ftrikc  io  gnar  a 
heat  thro*  the  glafs  upon  my  hand,  that  I  was  glad  to  reraove  it  haftily» 
tbc^fear  of  being  fco.rched. 

We  hâve  given  feveral  inftances  of  the  heat  of  mixmres,  whcrcia 
both  the  ingrédients  were  fluid,  or  at  leaft,  one  of  them  \  but  fo/ne- 
tipea  heat  nuy  be  produced,   alfo,   by  the  mixture  of  two  powdcw: 
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mixea  wiin  powaerea  anrimony,  tne  mjxture,  arter  ir  nas,  lor  a  com- 
pétent time,  ftood  in  the  air,  would  fometimes  grow  manifcftiy  hot, 
and  now  and  then  to  that  degree,  as  to  fend  out  vaft  tetid  fumes,  almoft  as 
îf  it  would  takc  fire. 

There  is  iinother  experiment,  made  by  the  help  of  antimony,  and  a 
pulverized  body,  wherein  the  mixture,  after  it  had  been  expofed  to  the 
air  for  feveral  hours,  vifibly  afforded  us  minerai  fumes.  But  in  this  café, 
perhaps,  there  happens  unobfervcdly  an  aqueous  moifture,  which,  I  fuf- 
pedled,  may  be  attrafted  from  the  air  ;  fince  the  mixture  of  the  antimo- 
ny and  the  fublimate,  defigned  for  the  butter  of  antimony,  is  prefcribcd 
to  be  placed  in  ccUars  -,  where  we  find  that  fublimate,  at  leaft  the  faline 
part  of  it,  is  diflblved  per  diliquium. 

I  hâve  given  fome  inftances  of  the  heat  produced  by  water  in  bodies, 
which  are  readily  difiblv*d  in  it,  as  fait  of  tartar,  and  quick-lime;  but 
one  would  not  expeft  that  mère  water  ftiould  produce  heat  in  folid  bo- 
dies, which  are  generally  granted  to  be  infoluble  in  it  ;  yet  trial  has  affured 
me,  that  this  may  be  done  in  flower,  or  fine  powder  of  fulphur,  and  filings 
of  fteel  or  iron.  For  when,  in  fummer-time,  I  caufed  a  pound  of  each 
to  be  firft  mixed  and  thoroughly  drenched  with  common  water,  where- 
in they  were  very  well  ftirred,  the  mixture  would,  in  a  fhort  time, 
grow  fo  hot,  that  the  containing  veffel  could  not  be  fufFered  in  the 
hand  :  a  ftrong  fulphureous  fmell,  and  a  thick  fmoke  were,  alfo,  pro- 
duced thereby. 

In  the  inftances  which  chymiftry  ufually  affords  us  of  the  heat  produced 
by  the  aâion  of  menftruums  upon  other  bodies,  fome  humid  liquor  is 
concern'd  ;  and  there  are  mony  who  deny,  that  <^ick-filver,  which  is 
indecd  a  fluid,  tho*  not  moift  with  regard  to  us,  will  produce  heat 
by  its  immédiate  action  on  any  other  body,  and  particularly  on  gold  : 
but  feveral  trials  hâve  affured  me,  that  a  particular  mercury  may,  by 
préparation,  be  enabled  fuddenly  to  infinuafe  itfclf  into  the  body  of 
gold,  whether  calcined,  or  cnide,  and  becorie  manifeftly  hot  with  it, 
in  lefs  than  two  or  threc  minutes.  And'  fihce  we  know  that  fome 
natural  faits,  efpecially  falt-petre,  produce  a  col4nefs  in  the  water 
wherein  they  are  diffolved,  I  thought  it  might,  alfo,  help  to  difcover 
the  ftrudure  of  metals,  and  the  faits  that  corrode  them,  if  folutions 
were  made  of  fome  bodies,  which  confift  of  metalline  and  faline  parts  ; 
and  fo  abound  with  the  latter,  that  the  whole  concrète  is  on  their 
account  diffoluble  in  common  water  :  of  this  fort  of  experiments,  I 
fhall  hère  only  take  notice  of  one,  that  we  made  upon  quick-filver, 
which  is  efteemed  the  coldeft  of  metals.  From  this,  having  diftil- 
led.four  times  its  weight  of  oil  of  vitriol,  and  thereby  reduced  it  to 
a  powder,  which,  on  account  of  the  adherirtg  faits  of  the  menftruum, 
was  white  and  glittcring  5  we  put  this  powder  into  a  wide-mouth*d 
alafs  of  water,  wherein  a  fealed  wcather-glafs  had  before  been  left, 
•  D  d  d  d  2  when. 
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Ph  Ysics.  when,  ît  began  manifeftly  to  heat  it  v  as  appeared  by  the  quîdc  and  confi- 
derable  afcent  of  the  tinged  fpirk,  that  continued  to  rife  upon  putting  in 
more  of  the  magifteiy.  This  event  is  the  more  remarkable,  becaufe  Etl- 
mont  obfervcs,  that  the  fait  adhering  to  the  mercury,  corroded  by  oii  of  vi- 
triol, becomes,  if  it  be  waihed  ofF,  and  coagulated,  a  kind  of  alum  \  and 
ftill  more,  becaufe  having,  after  the  famé  manner,  and  with  the  famé  wea- 
ther-glafs,  made  an  experiment  with  common  water,  and  the  ppwder  of  r/- 
triolum  Martis^  prepared  with  oil  of  vitriol,  and  the  filings  of  fteel  \  the 
tinged  fpirit  was  not  at  ail  impelPd  up  as  before,  but  rather,  after  a  whilc, 
began  to  fubfide,  and  fell,  tho*  very  flô^ly,  about  a  quarter  of  an  indi. 
The  like  experiment  being  tried  with  powdered  fublimatein  common  water^ 
the  liquor  in  the  thermometer  was  fcarce  at  ail,  fenfibly,  either  raifed,  or 
deprefs'd  *,  which  argued  the  alteratiou,  as  to  heat  or  cold,  to  %ve  beea 
either  none,  or  very  inconfiderablc*^ 
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I. 

Our fenfes  and  f   ■    ^  O  examine  foUicîtoufly   into  the  way  of  eftimating  tjie  cold- 
the  common  ■        j^^fg  Qf  bodies,  will,  to  many,  appear  a  needlefs  taflc  -,  the  or- 

'mari^finform  '1^  8^"^  of  fccling,  bcîng  gcncrally  thought  the  proper  judges 
us  of  cold,  hereof  :  and,  accordingly,  both  the  ancient  and  modcrn  philofophers 
feem  to  hâve  taken  up  wîth  this  bare  information  of  the  matter.  But 
as  too  much  care  cannot  be  fhewn  in  examining  the  criteria  of  things, 
we  (hall  take  a  clofer  view  of  this  fubjeft.  For  tho*  cold,  înitsob- 
'  vious  idca,  has  relation  to  the  fenfe  of  feeling,  yet  ît  remarkably  af- 
feds  many  other  bodies  befidcs  ours,  and  in  fome  of  them  produccs 
more  fenfible  and  lefs  uncertain  changes  ;  and,  therefore,  in  eftimating 
the  dcgrees  of  this  qualîty,  we  ought  to  obferve  its  effeûs  in  fhofc 
bodies  :  for  our  fenfes,  alone,  or  aflîfted  by  the  common  wcathcr- 
glaffes,  are  not  to  be  relied  on  in  this  panicular.  To  rcnder  the  af- 
fertion  crédible,  let  it  be  confîder'd,  that  the  reafon  why  a  body  is 
ufually  faid  to  be  cold  is,  that  we  feel  its  particles  lefs  agitatcd 
than  thofe  of  our  fingers,  or  other  organs  of  touch  -,  wbencc,  as  the 
temper  of  that  organ  changes,  the  objeâ:  may  feem  more  or  leis  cold, 
while  it  remains  uniformly  the  famé.  Thus  wc  find  in  bathing,  the 
milder  degree  of  heat  pafs'd  thro*  to  prépare  us  for  the  greater,  feems 
very  hot,  when  we  immediately  change  it  for  the  open  air;  ande^n 
chilling  cold,  upon  returning  back  from  the  fwcatîng-room.  But  befidcs 
thefe  obvious  changes,  there  are  other  fecret  ones,  ip  the  difpofitioo  ot 
our  organs,  that  require  a  philofophical  head  to  obferve  them.  F^r 
taking  our  temper  to  be  the  famé,  when  no  manifeft  caufc  ofits  al- 
tération appears,  we  frequently  impute  to  objets  what  refîdcs  m  ^ 
felves  ;  when,  if  the  change  be  wrought  by  unfufpcded  îgcnts,  ^"^  ^1 
infcnfible  degrces,  we  are  apt  to  ovcrlook  it.    Many  celiars  arc,  pcr- 
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haps,   no  colder  in  the  fummer,   than   in   winter,   or  the  fprîng,  thoî  Physics. 
they  will  feel  cold  to  us,   who  defcend  into  them,   with  bodies  hcat-  ^ 
cd    by  the  fummer*s  fun,   and  accuftom'd  to  a  warmer  air.     Nay,  cold 
fo    greatly  dépends  upon  the  agitation  of  thé  parts  of  the  objeft,  that 
cven  when  the  org^n  feems  unalter'd,  it  may  rcfer  a  degree  of  coldnefs 
thereto,  which  that  really  hath  not.     Thus   air,   blown  out  of  a  pair 
of   bellows  upon  an  exaft  thermometer,  appears  not  to  icquire  any  cold- 
nefs, by  being  turn'd    into  wind,   tho*  any  part  of  our  bodies  wou'd 
judge  it  cold  \   the  reafon  whereof  is,  that  tho*  the  organ  remains  un- 
changed,  the  wind,  by  its  motion,   drives  away  the  air    contiguous  to 
the  Ikin,    tc^ther  with  the  warm  efBuvia  of  the  body  which  temper'd 
îts  coldnefs,  and  alfo  pénétrâtes  dceper  into  the  pores  of  the  Ikin,  where 
it   îs  lefs  agitatcd  than  the  internai  parts,  and  confequently  feels  colder. 
Xhere  may  likewife,   at  particular  times,   be  certain  exhalations  in   the 
air  which  hâve  a  fecrct  power  of  chilling  the  blood  and  Ipirits  of  hu- 
man   bodies  ;    for  opium,  externally   applied,  ftrikes  a  coldnefs  into  the 
body  by  the  fubtile  cffluvia  it  fends  thro'  the  pores  of  the  fkin.     Per- 
haps,  alfo,  that  coldnefs  is  âfcribed  to  externaî  caufes,  which  fome  cold 
vapour,    or  very   flîght  difeafe  produccs  in  us,   bearing  refemblance   to 
what  the  phyfîcians  term  horrors  and  rîgors,  at  the  begînning  of  fevers, 
t?r.  or  occafionîng  that  ftrange,  univerfal  coldnefs  of  the  externaî  parts, 
which  is  a  common  fymptom  in  hyfterical  cafés.      Again,   bodies  may 
often  feem  colder  to  us  than  we  fhall   find  them  by  the  thermometer  -, 
becaufe  our  organs  are  more   affefted   bjr   the   denfity  and    infinuation 
of  particles,   than   the    inftrument.       This    I   hâve   frequently  experi- 
enced   in  very  nice   thermonieters  ;     for  water  has  appeared  fufficiently 
cold  to  our   touch,  when  the  glafs   (hew'd  it  to  be  no  colder  than  the 
air. 

I.  June  26.  between  two  and  four  of  the  dock  in  the  after- 
noon,  the  weather  being  feafonable,  I  plunged  the  open  ftem  of  the 
fmall  glafs  egg  C  D  B  A,  into  water,  whence  it  received  a  cylînder 
of  that  fluid,  about  half  an  inch  in  length,  which  fubfîded,  when  the 
glafs  was  ereded  perpendicularly,  by  its  own  weight,  or  by  means 
of  the  temper  of  the  included  air,  to  the  lower  part  of  the  pipe 
next  the  egg  ;  then  immerfing  the  egg  in  a  bafon  of  cold  water,  the 
fmall  cylinder  that  lay  between  the  externaî  and  internai  air,  prefently 
afcended  from  the  lower  part  of  the  pipe  to  the  middle  thercof  ;  and 
being  taken  out  of  the  water,  and  placed  again  in  the  air,  the  cylin- 
der would  again  fubfîde,  whether  the  glafs  were  luftained  by  my  An- 
gers, or  fuftered  to  reft  alone.  This  experiment  I  feveral  times  repeat- 
ed  :  and  if  inftead  of  water,  l  made  ule  of  quick-filver,  to  half  cover 
the  egg,  the  cylinder  of  water  would  prefently  mount  to  the  top  of 
the  pipe,  and  fall  back  again  when  the  glafs  was  taken  out.  Havîng, 
alfo,  placed  the  veflel  of  quîck-filver  and  bafon  of  water  near  each  other, 
and  fuffering  the  pendulous  cylinder  to  afcend  to  its  utmoft  height  in 
the  lattcr,  I  nimbly  took  it  out,  and  plunged  it  into  the  former,  where 
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Pli.x^jcs.  the  cylînder  rofe  much  hîgher  i  and  thef  contrary  happcned  upon  remo- 
^-'-'V'*'*-^  ving  the  egg  out  of  the  quick-filver  fnto'  the  water  ;  tho*  the  defcent  was 
neitner  fo  fudden  nor  great,  as  if  the  glafs  had  been  removed  from  the 
mercury  into  the  air.  At  another  time,  ivhen  the  weather  was  windy 
.and  rainy,  the  pehdulous  cylinder  în  the  pipe  funk  upon  the  îmmerfion 
of  tfxe  glafs  intQ  water,  both  in  the  morning  and  afcernoon  ;  but  not  fo 
much  nor  fuddehiy  as  in  the  preceding  mornings. 

2,  June  27,  in  the  morning,  a  fmali  cylinder  of  water,  fufpended  in 
the  above-mention'd  glafs,  iinmerfed  în  water,  immediately  fubfided  to 
a  confiderable  dcpth  ;  but  when  plunged  in  quick-filver,  prefcntly  afccn- 
dcd.  Both  parts  of  this  experiment  were  often  repeated.  The  reafon 
of  the  phenomenon  we  fufpefted  to  be  the  warmth  that  the  quick-filver 
had  acquired  by  remaining  ail  night  in  a  chamber  ;  whîlft  the  water  was 
frelli,  and  feit  fomewhat  colder  ;  and  accordingly,  in  the  afternoon,  the 
water  having  alfo  ftood  in  the  chamber,  both  that  and  the  mercury 
>yould  iqimediately,  upon  immerfion,  impel  the  pendulous  water  up  in- 
to the  pipe. 

3.  In  the  beginning  of  January^  while  the  weather  was  frofty,  we 
took.  up  a  few  drops  of  water,  as  above,  from  a  parce!  kt  by,  for 
a  confiderable  time,  to  acquire  the  température  of  the  air  ;  and  fufFer- 
ing  the  cylinder  to  remain  long  fufpended,  that  the  internai  aîr  might 
hâve  the  lame  temper  as  the  external,  we  immerfed  the  egg  into  a  fliâl- 
low  velTel  of  the  famé  water  ;  whereby  the  fniall  pendulous  cylinder 
^as  fuddenly  impell*d  upwards  to  the  height  of  half  an  inch  ;  when, 
the  bail  of  the  thermometer  being  taken  out  of  the  water  into  the  air, 
it  again  flowly  fubfided.  This  was  feveral  tîmes  repeated,  atintervaJs, 
în  a  clofe  room,  and  with  the  lame  fuccefs,  except  that  in  the  vno 
Jaft  trials,  when  the  thermometer  was  taken  out  of^  fhallow  water,  and 
plunged  deep  into  an  adjoining  parcel,  the  pendulous  cyUnder  rofe  to 
twice  the  height  it  had  donc  m  the  former  j  and  when  taken  from 
this  deep  glals,  and  cxpofed  to  the  air,  it  therein  again  defccnded  to 
its  low  flation. 

I  lay  no  great  ftrefs,  indecd,  upôn  thefe  experiments,  yet  fmall- 
feal*d  thermometers  hâve  giyen  me  caufe  to  fùfpeft  that  we  receivc 
différent  informations,  as  to  the  degrees  of  heat  and  cold  in  the  air, 
by  our  organs  of  touch,  and  proper  înftruments.  We  may  alfo  allow, 
that  not  only  water,  but  moift  vapours  in  the  air,  will  caufe  us  to 
jthink  it  colder  than  the  thermometer  fhéws  it  to  bc.  I,  my  fclf,  havc 
i  fometimes    felt  the   weather  more   or   lefe   cold    than  the  preceedmg, 

when  the  contrary  has  appeared  in  that  inftrument  -,  tho'  no  o\rfM 
circumftance,  or  altération  in  my  body  was  concerned.  Nor  coud 
this  be  the  effeft  of  any  peculiarity  in  my  conftitution  ;  for,  opon  ^' 
quiry,  others  hâve  agreed  with  me  in  the  reality  of  the  faa.  It 
might,  therefore,  be  proper  to  obferve  the  fenfe  cxprelTcd  by  om 
and  other  animais  (whofe  diet  is  more  fimple  and  rcgular,  and  wbofc 
perceptions  are  commônly  more  délicate   and  lefs  diverted  é^  <^^l 
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of  thc  degrees  of  cold  ;    and  particularly  to  examine   the  coidncfs   oFPhysics. 

tHc  air,  and  of  other  bodies,   as  weH  by   cxperiments  and   inftruments,  ^»— -'Sr**^ 

as  by  the  touch.     Martinius^  in  hîs  Ailas  Chinetifts^  tells  us  "  that  the 

**  cold  is  gr^îater  in  a  certain  part  of  Cbina^  than  its  latitude,  of  forty 

**  two  degrces,  would  induce  one  to  expcft  ;  for  ail  the  rivers,  *^  fays  hc/' 

**  arc  hère  often  frozen  for  four  months  together,  fo  as  to  bear  horfes, 

*'  carriages,  ^c.   during  which  time,  •  there*s  no  failing  for  (bips  ;  and 

**  this  hard  weather  beginning  about  the  middle  of  SeptembeVy  the  icc 

**  is  not  thaw*d  before  March  ;   for  tho*  the  water  be  commonly  froze 

"  thus  hard  in  one  day's  time,   ît  requires  a  great  mariy  to  thaw  the 

*'  ice/*     Hc  adds,   "  'tis  furprizing,  the  Europeans  fhould  remain  un- 

**  afFefted  by  this  cold,  and  fligbt  it  as  unable  to  produce  ice  in  their 

**  quarter  ot  the  world  \  for  which  reafon  we  muft  fuppofe  fubterraneous 

**  effluvia  to  be  the  caufe  hereof.  **     The  common  thermometer  is,  indeed, 

an  ufeful  invention,  and  the  informations  it  givcs  us  are,  in  many  cafcs, 

préférable  to  thofe  of  our  fenfes  •,   but  we  greatly  over-value  it,  by  fup- 

pofing  it  an  exadt  and  perfeâ  meafure  of  hcat  and  cold.     Its  contrivance 

is  liable  to  feveral  exceptions  ;  whence  it  becomes  unapplicable  in  fome 

cafés,  and  improper  in  others.     Befides,  part  of  the  liquor  being  )iere 

contieuous  to  the  external  air,  'tis  apt  to  riie  and  fâll,  not  only  as  heat 

or  cmd  affeéts  the  included  air,  but  according  to  the  différent  weight  of 

the  atmofphere  ;   as  both  reafon  and  expérience  aflure  us.     Thus  an  inge- 

nious  phyfician  found  at  the  bottoni  or  a  very  deep  mine,  that  the  water 

in  a  common  thermometer,  rofe  three  inches  higner  than  at  the  mouth 

thereof;   which,  notwithftanding  the  ufual  warmth  of  fuch  deep  places, 

was  owing  to  the  additional  preffure  of  a  column  of  the  air,   equal  to 

the  depth  of  the  mine  below  the  earth's  furface.     I  hâve,  alfo,  fréquent- 

ly  obferved  great  variations  to  happen  in  the  mercurial  barometer  upon 

confiderable  rains,  fogs,  or  other  remarkable  and  fudden  altérations  in 

the  air*,  and  the  famé  being  likely  to  happen  in  the  common  ther- 

mometers,  'tis  eafy.  to  miftake  the  rife  or  fall  of  the  fluid  they  contain, 

for  the  cffedt  of  a  greater  or  lefs  degree  of  cold. 

4.  Two  thermomcters  of  a  large  divifion,  and  fumiflied  with  fpirîtp.    -.gad^; 
cf  wine,  one  of  them   fealed,  the  air  being  Ihut  up  in  its  lowcr  part, 
the  other  open,  as  ufual,  at  top,  being  placed  in  a  clofe  room,  the  fluid 
in  the  fealed  glafs,  re^larly  defcended   in  cold  weather,  and  afcended 
in  warm  ;   and  that  with  a  fmall  hole  at  the  top,  rofe  .and  fell  with  the 
other,  whilft  the  atmofphere  continued  of  the  famé  w/ight  %  but  when 
that  became  greater,  the  liquor  hère  ftop*d  fliort  of  the  height  where- 
to  it  would,  otherwife,  havc  mounted.    On  the  contrary,  when  the  at- 
mofphere grew  lighter,  the  liquor  rofe  higher  in  the  open  glafs,  than 
the  increale  of  heat,  alone,  required  ;  fo  that  by  comparing  thefe  two 
thcrmometers  togcther,  I  could,  ufually,  fpretcl  the  height  of  the  mer-  ' 
cury  in  the  Tçrricellian  tube,  and  contrarywife,  from  the  barometer,  prc-  g^^^  ^ 
diâ  the  dificrent  afcent  of  the  liquor  in  thcnu    And  once  particularly, 
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pHYsicsjupon  a  conûderable  change  of  weather,  which  occafion'd  agréât  fall  in 
i<  -\'^W  tne  baromcter,  I  found  the  liquor  in  the  open  glafs,  rîfcn  feventeen 
divifions  higher  than  that  in  the  ocher,  tha*  they  before  ftood  nearly 
ievel  ;  and  comparing  the  faeight  of  each,  with  the  mercuiy  in  the  ba^ 
rometer,  obferved  a  week  before,  the  fluid  inthe  fealed  glaTs  had  in  that 
time  defcended  five  divifions,  whilft  the  other  in  the  open  one,  had  af- 
cended  thirty  orie. 

At  another  time,  when  the  mercury  ftood  higher  than  it  had  for  a 
conûderable  while,  whilft  the  weather  was  warm  and  clear,  and  the 
fluid  in  the  fealed  glafs  rifen  to  fifty,  that  in  the  other  was  funk  to 
thirty  two.  From  hence  it  is  very  poffible,  that  an  unr^arded  change 
in  the  weight  of  the  extemal  air,  may  compreis  that  includedln  an  open 
thermometer,  more  than  a  confiderable  degree  of  warmth  can  diJarç 
it  ;  and,  confequently,  common  thermometers,  which  include  air  in  thcir 
tops,  contrary  to  the  common  opinion,  may  rifè  in  warmer,  and  f&C  in 
colder  weather. 

If  this  wants  farther  confirmation,  I  might  add,  that,  very  lately,  the 
•  mercury  in  the  barometer,  ftanding  at  twenty  nine  inches,   and  the  li- 

<]uor   in    the  two  above-mentioned  weather*glaQi*Sj   at  nearly  an  equal 
i)eifi|ht  ;  upon  the  quick-filvcr*6  rifîng  i  inch,  the  liquor  in  the  fealed 
'  glais  afcended   to  lorty  five,    whilft  that  in   the  open  one,   defcended 

below  thirty  five  ;  that,  upon  the  mercury*s  rifing  \  inch,  the  open 
glafs  funk  twenty  three  divifions,  whilft  the  fealed  one  prcferved  its 
ftation  ;  that,  the  famé  being  rifen  to  thirty  inches,  the  fealed  ther* 
momcter  ftood  at  forty  one,  and  the  other  below  nine;  laftly,  that 
the  quick-fUver  continuing  at  thirty  one  inches,  but  the  weather  bc- 
come  much  colder,  the  liquor  appeared  to  hâve  uniformly  fubfided  in 
both  glafies,  fi^nding  in  the  fealed  one  at  thirty  three,  but  funk  in  the 
open  one  auite  below  the  bottom  mark,  which  I  thought  impoffibk 
^^^  without  froft  \    for  having  before  .  obfcfved  the  fealed  glafs  to  ftand  at 

thirty  four,  jhe  other  was  no  lowcr  than  forty  one  ;  whcncc  I  conjec- 
ture, that  the  additional  weight  of  the  atmofphcre  was  die  cau/e  of 
this  great  différence  ;  the  quick-fîlver  being  now  rifen  to  twenty  nine 
inches,  and  almoft  an  half.  To  conclude,  the  laft  obfervations  I  made 
of  this  kind  Aew  a  grcater  variation  in  thefe  glafies,  than  any  hither- 
to  mçntion'd  \  the  former  being  that  of  forty  five  divifions  :  and  the 
l^ner^  beii|g  made  upon  fomewhat  a  lefs  extâ  gla&  than  the  above* 
mention'd,  includrig  air  in  its  lowcr  part;  when  the  quick-filver  in  the 
barometer  had  afcended  k  inch  above  its  former  ftation,  the  preccding 
night,  the  tinged  liquor,  <in  the  fi>ank,  that  meafured  twenty  inches,  was, 
in  no  cold  feafon,  dcpréficd  above  an  inch  below  the  furface  of  the  fur- 
rpunding  fluid  of  the  vial  wherein  *6was  plunged  ;  whilft  a  bubble  of  the 
cxtcrnal  air  wa^  feea  to  pà&  thro'  the  licpior,  and  join  that  containM  in 
thé  vial,     Such  a  dlifercnce  is,  doubttefe,   too  forçrizîngly  gréât  to  bc 

'  alone,  ataÛ^ited  lo  the  heac  m  coldntis  ôX  the  air. 
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Physics. 

We  arc  grearly  at  a  lofs  for  a  ftandard  whereby  to  meafurc  cold.     The  Ob/er-vathnt 
common  inftruments  ftiew  us  no  more  than  the  relative  coldnefs  of  the  air  j^^*  [ftber^ 
but  Icavc  us  în  thc  dark  as  to  the  pofitîve  degree  thereof:  whence  yftmometersianj 
cannot   communîcate   the   idea   of  any  fuch  degree  to   another  ^çrfonjhefeaUd  kind 
For,  notonly  the  feveral  diflferences  of  this  quality   hâve  no  names  ^"^J^/'^'^'^*"" 
fign'd  them,  but  our  fcnfe  of  feeling,  we  fee,  cannot  hcrein  be  depended^'^^^^^'^'" 
on  ;   and  thermpmcters  are  fuch  very  variable  things,  that  it  feems  mo- 
rally  impoffible  from  them  to  fettlc  fuch  a  meafure  of  coldnefs  as  we  havc 
of  time,  diftance,  weîght,  fc?r,     There  are  many.degrecs  of  coldnefs  be* 
tween  liikewarmnefs  and  freczing  cold,  which  we  cannot  exprefs  in  words  5 
and  evcn  the  terms  hère  ùfed  arc  very  indefînitc  :     for  what  to    one 
is  lukewarm,    will   be  judg*d  hot  by  a  fécond,   and  perhaps  cold  by  ^ 
third  ;  and  we   find  that  différent  fiuids,   as  oily  water,  and  wine,   or 
even  liquors  of  the  famé  dénomination,    as   difi^rent  kinds  of  water, 
manifcftly  freezc  more  cafîly   one  than  another.      And,    perhaps,    the 
mildcft  degrees  of  cold  fufficc  to  turn   fome  watcrs  înto   ice  j  fo  that 
the  différences   of  fcarcc  any  quality  want  names  fo  much  as  thofe  of 
cold. 

Whocver  makes  many  obfervations  with  a  thermometer,  is  fo  con- 
fîn'd  to  that  numerical  glafs,  that  any  one  of  thofe  numerous  accidents» 
whereto  *tis  expofed,  would,  tho*  hc  rctriev'd  his  inftrument,  rcduce 
hîm  to  find  a  ncw  ftandard  whereby  to  meafure  the  varying  tempef 
of  the  air  :  not  to  mention  how  exceeding  difficult  it  is  to  include  any 
iluîd  body,  înftead  of  ait,  in  one  of  thefc  glaffes,  fit  to  fliew  the  alté- 
rations in  the  atmoiphere,  without  receivîng  impreflions  therefrom  în 
îts  firft  admiffion.  Tho*  I  havc  fometimes  confider'd  whether  the  et 
fential  oil  of  anifeeds  might  not,  during  a  confiderablc  part  of  the 
year,  be  of  ufe  in  the  making  and  judging  of  thermometers  ;  for  this 
fubftance  having  the  property  to  remaîn  congeal'd  at  ail  tifnes,  when 
the  wcathcr  is  moderately  cold  ;  if  by  being  thaw'd,  and  plac'd  round 
the  baU  of  the  thermometer,  furhiflicd  with  rcftificd  fpirît  of  wine, 
and  there  fbfiered  to  congeal  ag^iîn  of  it  felf,  the  height  of  the  Ipirit 
cif  wine  be  obierved,  when  the  oil  begins  to  curdlc  5  this'  may  aflîft 
towards  making  another  thermometer  like  the  former  :  for  if  the  like 
ipirit  of  wine  be  placed  in  an  equal  and  fimilar  glafs,  a  few  carefui 
trials  made  with  this  oil,  thaVd  and  congeal'd  again,  might  bring 
the  fécond  glais  to  a  fimilicude  with  the  other.  And  if  the  quantity 
of  the  fpirit  be  known,  an  eftimate  may  be  eafily  made,  by  the  height 
ît  reaches  in  the  neck  of  the  inftrument,  of  a  known  capacity,  to  what 
part  of  its  original  bulk  it  contrats.  By  means  of  the  lame  oil,  a 
conjeétural  eftimate  might  alfo  be  made  of  the  difierence  between  two 
thermometers  unequal  in  magnitude.     *Tis  truc»  diere  are  many  ob- 

£  e  e  e  2  jeâions 


Digitized  by 


Google 


580  Experiments  and  Ob/er^oations  upon  Cold. 

pHYsicft^.Î6â:ion8  to  be  made  about  the  uncertainty  of  this  method,  propofedasa 
^-"^V"^  ftandard  for  wcather-glaffes  •,  yet  it  may  be  of  îbme  fmall  lervicc  in 
comparing  and  making  thefe  inftruments.  Anothcr  attempt  to  anfwer 
this  end  is,  bv  obferving  the  coldnefs  requifite  to  begin  the  congéla- 
tion of  diftilPd  water  :  but  the  accuracy  hereof  is  as  queftionable  as  the 
former  ;  and  'twill  often  be  found  impraticable,  cven  in  the  winter  : 
'tis  alfo  troublefome,  but  may  prove  fuccefsful,  when  the  cold  is  fufficient 
to  freeze  water. 

But  to  leave  this  difHculty,  which  feems  almoft  infuperable,  we  may 
cbferve  avoidable  inaccuracies  in  meafuring  cold  by  thermometers.  The 
ftems  employ'd  herein  are  not  always  fufficiently  even  and  cylindricali 
but  generally  wideft  near  the  bubble  :  and  a  proper  proportion  might  be 
obferved  between  the  bore  and  the  fpherical  part,  which  wou'd  greatly 
increafe  the  certainty  and  ufefulncfs  of  the  infiniment.  Thofe  where 
part  of  the  liquor  is  expofed  to  the  extcrnal  air,  might  be  much  bcttcr 
contrived,  at  leaft  for  particular  purpofes,  than  what  are  commonly  ufed  ^ 
fome  whcreof  I  hâve  myfclf  employ'd,  that  wcre  made  by  infeiting 
the  end  of  an  open  cylindrical  glafs  tube  into  a  vial,  and  clofing  its 
FIg.  6.  mouth  with  cément,  to  prevent  a  communication  between  the  eztemal 
and  internai  air,  except  by  the  pipe.  By  this  means,  if  you  make 
choice  of  a  large  vial  and  a  flender  cylinder,  the  rife  and  êill  of  the 
liquor  employ'd,  will  be  feveral  rimes  greater  than  in  the  ordinary  glaf- 
fes,  where  the  air  is  confin*d  in  a  much  narrower  fpace.  Thefe  g^aflès 
not  only  allow  of  larger  divifions,  and  require  no  frames,  which  are 
confiderations  I  hère  negleft,  but  are  well  fitted  for  many  experiments, 
as  we  (hall  fee  hereafter  on  liquors  and  other  bodies  ;  they  bang  eaûly 
applicable  hereto  :  and  thus  not  only  the  coldnels  of  fiuids,  but  of  eartfa» 
fnow,  powder'd  ice,  (âc.  may  be  meafured,  by  burying  the  vial  in  cach 
refpeétîvely. 

Again,  'tîs  generally  concluded,  that  if  the  coldnefs  of  the  weather 
caufes  the  thermometer  to  rife,  for  example,  one  inch  to*day,  and  another 
to-mprrow,  the  air  is  twice  as  cold  on  the  fécond  day,  as  it  was  on  the 
firft  ;  but  the  truth  hereof  feems  very  queftionable  :  for  tho*  cold  be 
allow'd  to  contraét  the  air,  yet  it  does  not  from  hence  foUow,  that  a 
double  degree  of  cold  will  caufe  a  double  condenfation  in  the  air.  For 
not  only  the  diflFerent  quantîties  of  the  included  air  in  ièveral  inftni- 
ments,  the  différent  capacities  of  the  pipes,  and  degrees  of  the  air's 
expanfion,  when  included,  render  this  hypothefis  very  fufpicious  ;  but 
the  condenfation  of  the  air,  and  afcent  of  the  liquor,  chiefly  proceed 
from  the  preflure  of  the  external  air  ;  and  the  powcr  requircd  to  com- 
prels  air  is,  in  a  reciprocal  proportion  to  the  fpace  wherein  it  is  in- 
cluded \  fo  that,  for  inftance»  if  the  reliftance  of  a  four  inch  cylinder 
of  air,  be,  when  comprefs'd  into  two  inches,  a  ballance  for  ten  pound 
weight  ;  an  additional  force  equâl  to  the  former,  will  force  it  in- 
to the  fpace  of  an  inch  ;  whence,  the  condenfation  of  the  air  in  ther- 
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rormer  aegrcc  or  aeniity.  in  or  muit  tne  reiiitance  or  tne  inciuaea  air  oe 
look'd  upon  as  that  of  a  wcight,  continuing  always  the  famé,  but  that  of 
a  fpring,  forcibly  bcnt,  which  attempts  to  rcftorc  its  felf  in  proportion  as 
it  is  Gomprefs'd. 

The  particular  nature  of  the  lîquors  employ'd  in  thermometers  will  alfo 
daim  our  regard,  till  the  theory  of  cold   becomes  more  pcrfeft  5    for 
tho*  of  two  fluids,  the  one  is  more  difpofed  to  freeze  than   the  other, 
the  latter  will  not  thercfore  be  lefs  fufceptible  of  the  lower  degrees  of 
cold  than  the  former  :  the  thermometer  made  with  fpirit  of  wine  much 
fooner  receivcs  impreffions  from  a  faint  degree  of  coldnefs,  than  thofe 
that  arc   made  with  watcr.     Moreover,   we  cannot  always   be    certain, 
that  the  more  fubtile  and  fpirituous  liquors  are  leaft  fubjeét  to  congeal 
or  lofe   their  fluidity  ;  for  the  chymical  oil  of  anifeed,  a  very  fubtile, 
ftrong   and   heating  liquor,    is  more  eafily  froze   by  cold   than  com- 
mon  water,   and    will  rcmain   in    that  ftate  for  many  days   after   ice 
is   thaw'd   into  water  again.       There  are,  alfo,  other  diftill'd   lîquors, 
whofc  particles,   tho*  vchemently  agitated,  and  exceffively   pungent  on 
the  tongue,  and  in  thefe  refpefts,  perhaps,  not  inferior  to  A^ua  fortis^ 
may  be  congeaPd  by  a  far  lefs  degree  of  cold  than  wou'd  freeze  the 
common  chymical  oils,  or  faline  fpirits.     And  till  the  nature  and  caufes 
of  cold  be  better  underftood,  'tis  not  abfurd  to  imagine,  that  tho*  fome 
bodies  feem  fitted  to  produce  thîs  qualîty   indifferently  in  ail  the  fub- 
fiances  they   invade  \   yet  if  the  réfrigération  of  a   body  be   only  the 
leflening  of  the  agitation  of  its  parts,   there  may  be  péculiar  frigorifie 
agents,    befides  thofe    corpufcles   that  feem  to  be   the   univerfal   effici- 
ents of  cold,  for  particular  bodies.     Thus  mercury  is  congealed  by  the 
fteams   of  lead,    tho*  thefe    appear  to   hâve   no  fuch   effeét    upon  any 
other  fluid  ;   and  tho*   fuch  a  degree  of  cold   as  will  freeze    water  or 
wine,  will  not  deprive  quick»filver  of  its  fluidity.     And  by  the  preced- 
ing  relation  of  Martinius   it  appears,  that  water  itfelf,  in  fome   coun- 
tries,  may,  by  the  nature  of  the  foil,  be  fo  difpofed  as  to  receive  ftrange 
impreffions  of  cold  in  proportion  to  the  efFeft,  which  a  particular  de- 
gree thereof  there  has  upon  human  bodies.     And  opium,  three  or  four 
grains  whcreof  will  deftroy  the  heat  of  the  '  whole  mafs  of  blood  in  a 
man,   does  not,  as  far  as  I   couM  find  by  a  good  feaPd   thermometer, 
fenfibly  refrîgerate   water  ;  which  feems   to  argue,  that  as  différent  lî- 
quors hâve  their  péculiar  texture,   fo  certain  bodies  may,  by  the  me- 
chanical  afFeékions  of  their  particles,    be  qualified  to  hinder  the  agita- 
tion of  the  parts  of  a  particular  liquor,    into  whofe  pores  they    in- 
finuate,    without  having   the    like   cffeâ:    in    other  lîquors  of   a    dif- 
férent  texture.       What    confirms    me    the     more    in    thîs    conjecture 
is,   that  I    know  fome    liquors,     which    will    inftantly    congeal,    evea 
highly  rcftified  fpirit  of  wine.     And  the  famé  I  havc,  alfo,  effcAed  in 
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pHY&ict.  oAer  fluids.  *Tis  true.  In  thefe  experitnents  &  congélation  fecms  to  be 
produced  without  any  great  addîtional  coldnefs  •,  yet  I  npay  hère  fay, 
that  by  adding  a  particular  fubftance,  dut  wou*d  fcarcc  fcofibly  refri- 
gerate  common  water,  I  can  communicate  a  confiderahle  dcgree  of  cold- 
nefs to  a  particular  fluid,  which,  to  thc  touch,  iieems  nearly  of  thc  famé 
tempcr  wirh  water. 

The  fcaled  weather-glafies,  which  I  firÛ:  introduced  in  Englandj  are, 
in  feveral   refpeâts,  préférable  to  the  common  fort.      I   found,  indecd, 
fome  difficulty  in  bringing  it  to  be  allowM,  that  a  liquor  hermeticalljr 
fealed,  wpu'd  rarify  and  condenfe,  tho*  fome  experiments  aflured  me  there- 
of;  and  I  afterwards  gain'd  Cght  of  a  fmall  thermometer  broug^tfrom 
Florence^   which  farthçr  convinced  me  of  its  pofiibility  :  but  to  fiU  the 
longer  fort,  is  a  taik  exceeding  nice  and  difficult.     The  preifureofthe 
atmofphere^   which  greatly  diilurbs  the  common  kind,    is  prevented  in 
thefe,    which   may  thercforc  be   ufed  with    equal  fuccefs  in   any  place, 
how  high  or  deep  foever,  .    Neither  is  the  liquor  they  contain  liable 
to  evaporate,   or  to  be  fplit  in  carrying  :    they  may   aJib  be  fafcly  Ict 
down  into  thc  fea,  or  immers'd  in  any  kind  of  fluid.     The  liquor  cm- 
ploy'd  in  them,.  is  highiy   redified  fpirit   of  wine,    tinged  of  a  fine 
red  with  cochineal,  open'd  by  volatile  fpirit  of  urine  ;  fo  that  we  thus 
render  it  very  confpicuous,  fecurc  it  from  freczing,  and  kecp  it  fufcep- 
tible    of  the  flighteft  impreffions   from  without  ;     and  *tis  furprizing 
to  fee  how  many  inches  high  the  liquor  will  rife    in   the  cylindrical 
pipe  of  this  ufeful  inftrument,   by  means  of  a   fmall  di^gree  of  hcat. 
We  arc  the  more  particular  upon  this  kind  of  thermometer,  becaufe  wc 
fhail  hereafter  make  fréquent  mention  thereof.     But  a  philofophcr  will 
not  rely  fo  much  upon  them,  as  to  neglcâ:  fearching  after  other  more 
certain  methods  of  mcafuring  the^  degrees  of  cold,  than  either  thefe  or 
our  fenfcç  afFord  5  for  this  inftniment  is  not  exempt  from  the  imperfec- 
tions formerly  mention'd.     And  tinged  fpirit  of  wine,   being  a  parti- 
cular miieture,  'tis  poflible,  the  fubtiïe  effluvia  of  fome  bodies  may  gec 
înto  it  thro*  the  pores  of  the  glais,  which  arc  perméable  to  the  ef- 
fluvia of  the  load-ftone.     To  countenance  this  conjeâure,  I  fliall  idatc 
an  odd  phenomenon,  which  I  obferved  fince  I  began  to  writc  this  hi- 
ftory.    Êxamining  the  temper  of  a  ftrange  n^xture,  (to  be  particulaily 
mention'd  hereafter)   with  one  of  our  fealed  thermometers,  by  burying 
its^  bail  and  part  of  the  ftem  therein  ;    whilft  to  the  touch  it  feem'd 
only  lukcwarm,  the  liquor  was  flowly  impell'd  to  the  heigfat  of  ninc 
inches  in.  a  tube,  but  little  above  a  foot  in  leng^  ;  when,  the  iflftni- 
itrument  being  removed  from  thence  into  a  deep  glals  of  oold  M^t 
out  of  which  we  took  it,  to  make  the  foregoing  experiments,  the  tinged 
fpirit  did  noC  attempt  to  fubfide,    but  continued  within  hilf  ao  i^ 
of  thc  very   top  of  the    thermometer,    tho*    it    appear*d  no   whcre 
difcontinued  by  any    bubble  of  air,    which  m^;^   havt  betn  oa^i* 
on'd.  by  thc  warmth  of  tbc  misurCt    But  wbat  wa$  âitt  roort  ior- 
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Half  an  inch  ;  nay,  tho*  the  glafs  were  let  ftand  for  a  whole  night  in 
the  window  of  a  dofe  rpom,-  the  liquor  had  not  fenfibly  dcfcendcd  in 
tlie  morning.  JEience  cvcn  fcal'd  diermomcters,  furnifh'd  wîth  highiy  rcc- 
^ifiedfiHrit  of  winc,  may  fometimes  be  affefted  bv  peculiar  agents»  thiatap- 
pear  not  to  be  the  genuine  effeéfcs  6f  Hékt  and  cola. 

Oribelius  tells  us,  that  a  liquor  diftill'd  from  the  ore  of  bifmuth,  wiH 

confiderably  (well  in  the   including  glafs  at  the  time  of  the  fliU  moon, 

and  fhrink  at  that  of  the  new  -,  but  having  never  been  able  to  procure 

this   ore,   I    can    neither  confute   nor   confirm   fo  ftrange  a  phenome- 

non.     Cafatusy  indeed,   makes   mention   hereof,   but  not  from  his  own 

obfervation.     This   however  brings  to  mind,  that  I  hâve  made  a  tinfture 

of  amber,  with   highiy  reftified  fpirit  of  wine,  which  did,    for  many 

months,  tho*  kcpt  in  a  well-ftopM  glafs,  manifeft  certain  changes,  fulpec- 

ted  to  proceed  from  fome  fecret  altérations  in  the  air,  which  hère  opera- 

ted  more  remarkably  than  ever  I  had  obferved  upon  any  liquors  wherein 

Ipirit  of  winc  abounded.     And,  perhaps,    by  careful  obfervatiôns,  long 

continued,   upon  thermometers  fill*d  with  various  liquors,    and  kept  in 

the  famé   place,    a  différence   wou'd  appear    between  them,  that  cou'd 

be  attributed  to  nothing  fo  properly  as  the  peculiar  nature  of  the  fève- 

rai  ftuids,    which  might  be  varioufly   tinged  by  copper  ;    as  fuppofing 

Atfua  foTtis^  Aqua  regia^  fpirit  of  urine,  ipirit  of  fal-armoniac,  or  oïl  of 

turpjentine  employ^d  herein.     But  that  fealed  thermometers,   fil?d  with 

fpirit  of  wine,    may  be  afFeôed   in  a  différent  manner  from    what  îs 

ufualJy  imagin'd,   appears   from  the  bubbles,  which,    after  fome  time 

from  their  making,   hâve   emerged  therein,    and  poflcfsM  the  fpace  of 

fcveral  inchcs  in  the  fhank  of  the  longer  fort.     And   if  thefe  bubbles 

be  fmall,   and  lurk  between   the  fpherical  and  cylindrical   part  of  the 

glafs,  thcy  cafily  pafs  unhecded,    and  prcvent  the  ipirit  from  moving 

according  to  the  changes  of  the  wcather  ;  for  fuch  a  bubble  is  niore  in- 

difpofed  tlian  the  liquor,    to  rife  and  fall  in  the  flender  tube.     Hence 

it  might  bc  worth   while  to  make   collatéral    experiments  and   ôbfer- 

vations,  to  reétify  or  confirm  the  thermometer,   ïn  the  notices  it  gives 

us   of   cold;    and  perhaps  a  careful   enquiry    might  procure  us  feveral 

other  bodies,  either  natural  or  faftitious,  for  this  purpofe.     Thus,  tho* 

water,  for  inftance,    be  thought  the    mofl  apt  fluid  to  freeze,    yet  we 

hâve  diftill'd  a  fubftance  from    benjamin,    that  will  both  Conseal  and 

tbaw  much  more  cafily  than  that.     Thus,  alfo,  I  hâve  obfervM  a  folu- 

tion   of  amber-greafe,    made   with  fpirit   of  wirte,    in   fulphureous  or 

refinous    tinâures,   and  other  chymical   liquors    prepared    from    urine, 

hartihom,    (àc.  wou'd  fometimes  fhew  pcrfeûly   cJear,    and  at  others, 

fuffcr  a  greatrr  or  kft  proportion  of  the  imbibcd  fubftance  tô  fall  to  the 

boccom,    or  cryftallixe,   according  to  the  altérations  in  the  weather,  as 
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Physics.  to  hcat  and  cold.    But,   to  return  to  water,  'tis  obfcrved  that  thc  rf- 
^^^^^^^  .j  vers  in  fome  parts  of  I^rancc  will  fuftain  boats   heavier  loadcd  in  thc 
winter  than  in  the  fummer  j  and  failors  hâve  inform'd  me,   that  thcir 
fhips  draw  lefs  water  upon  the  coafts  of  frozen  countries,  than  în  the 
Britijh  feas  ;    whiçh  fhews  water  to  be  heavier  in  winter  than  in  fum- 
mer.     The  like  différence    is,    alfo,   obfcrvablc  in  water    at  différent 
times  of  the  day,  according  as  thc  air  is  then  colder  or  warmer;  for 
having   nicely  pois'd  a  glafe   bubble,   hermetically  fcaled,   to  fJoat  any 
where  in  water  in  the  morning  \  it  would  about  noon,  when  that  fluid 
was  rarifîed   by  the  heat,    fmk  to  the    bottom,  and  at  night  gradually 
rife  again,  fo  that  by  the  next  morning   'twas  ufiially  emerged  to  the 
top  ;  and  at  other  intermediate  times  of  the  day,  it  would,  frequently, 
continue  fwimming  up  and  down,   between  the    bottom  and  thc  top, 
without  reaching  to  cither  of  them.     Upon  the  whole,  as  by  reafon  of 
the  various  and  unheeded  predifpofitions  of  our  bodies,  the  immédiate  in- 
formations of  our  fenfes,  are  not  always  to  be  trufted  as  to  the  dcgrecs  of 
cold  i  fo  the  common  thermometers  are  ufefiil  inftruments,  and,  in  moft 
cafés,  préférable  to  our  touch,   being  lefs  fubjcâ:  to  unr^arded  changes 
than   that  fenfe  ;    yet  as  thefe   inftruments   are    afFeéted   by  thc  diffé- 
rent weight  of  the  atmofphere,  as  well  as  by  heat  and  cold,  they  may 
eafily,  in  feveral   cafés,  give  us  a  wrong  intelligence,  unlefs  the  prcffurc 
of  the  atmofphere  be,  at  the  famé  time,  obferved  by  other  mcans.   Thc 
fealed  glafles  are  far  fuperior  to  thefe,  and,  in  particular,  arc  not  fub- 
jeu  to   the  external  preflure  of  the  air  \   fo  that  they  hère  dcfcrve  to 
be  depended  on  more  than  any  other  inftrument  hitherto  difcovcred; 
yet  in  cafés  of  nicety,    other   methods  of  examining  the   coldnds  of 
bodies  (hould  be  ufed.     And  in  the  lad  place,  we  ought  not  to  be  dif< 
couraged  from  making  various  experiments,    with  relation  to  the  mea- 
fure  of  cold  -,  tho*  they  feem  contrary  to  the  vulg^r  notions  thcrcof  : 
for  our  theory  of  that  quality   is  very  defeékive,  and   ill  groundcd.   I 
ihould  never  hâve  attempted  to  makc  fealed  thermometers,  if  the  po- 
pular  notions  of  a  Fuga   vacui  caufing  water  to  be  fufpended  in  glafs 
tubes,  and  of  air  being  much  eafier  condens'd  by  cold  than  any  other 
liquor,  had  prcvaiPd  with  me. 

m. 

rhi  caute  rf  »Tis  certain  that  the  moft  obvious  phenomena  xÂ  common  wcadicr- 
!^/S//m  r^'  g'^^^^  ^^^^  9^5  ^^^  hitherto  fufficiently  cxamin'd.  Therc  arc  dirce  re- 
jUiêrii^  nuith  marlcablc  opinions  as  to  the  reafon  why  the  liquor  of  this  inftnuncnr, 
thi  aicent  of  afccnds  witn  cold,  and  defcends  with  heat  \  the  firft  whercof  is  that 
y^^hcoU.Q^  the  fchools,  which  fuppofes  thc  cold  of  the  external  air  to  con- 
7b$rmomt(^!'  traft  that  included  in  the  glafs,  and  reduce  it  into  a  lefs  compafs  than 
before  \  whencc  the  water  neceffarily  afcends  to  fill  thc  vacuum.  ixst 
this,  wc  fcc,  is  not  thc  cafc  in  thc  Torrmllian  tube  5  for  thc  mcrcury  herc 
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pînion  is  that  of  Mr ^^Hobbs^   when    he  fays,    "  fluid  bodies  are  made 
**    colder  by  the  preflure  of  the  air,  that  is  a  confiant  wind  that  prcf- 
**    feth    them  :"    but   we  fhall   fee  hereaftcr  that  water  will    be    froze, 
tHo'  fealed  up  in  glafs  veflels,   fufpended   in   others,   and  whoUy    im- 
merfed    in  unfreezing   liquors  ;   fo  that  the  water  could  by  no  means 
be  raked  with  the  wind,  as  Mr.  Hobbs  fancies.     Befîdes,  there's  no  ne- 
ceflîty  for  a  wind  to  prefs  the  water  up  into  the  fhank  j  fince  it  will  rifç 
in  a  ftill  place  without  the  aflîftance  thereof.     But  befides  the  deficiencies 
of  thîs  hypothefis,  we  find,    by  expérience,  that  water,  poured   into  a 
bolt-head  till  îts  i3a]l,  and  large  part  of  the  ftem  be  fiUed,  will  fhrînk  by 
a  degree  of  cold  that  falls  fhort  of  freezîng,  înftead  of  rifing   higher  \, 
and  if  a  mixture  of  ice,  or  fnow  and  fait,  be  applied   to   the  bottom 
of  a  common  thermometer,  the  water  will  be  thereby  made  to  afcend 
fcveral   inches  in  the  ftem.      Laftly,    Mr.   Hobbs  fuppofes   the   water 
in   thcrmometers  to  defcend  merely    by    its  own    gravity  j    but   this 
alone  cannot,  in  fome  cafés,  ferve  the  purpofe,  without  the  aflîftance  of 
the  fprinff  in  the  included  air  :  for  if  a  thermometer  with  a  large  bail» 
be  placed  in  a  window  expofed    to    the   fun,  the  furface  of  the   wa- 
ter in  the  tube,  will  often  appear  confiderably  below  that  on  the  out- 
fide  thereof;  and  confequently  this   depreflure  proceeds  not   from  the 
bare  gravity  of  the  fluid,    but  from    the   preffure  of   the  incumbent 
air.     And  for  a  farther  proof  hereof,  if  y  ou  keep  fuch  a  glafs  long   e- 
nough  in  the  fun's  heat,  the  water  will  be  driven  out  of  the  ftiank, 
and   forced  thro'  that  which   is  external  to   it,  in  bubbles  ;   when,  if 
the*  remain  ing  air  be  again  cooled,  by  fetting  the  glafs  in  a  place  lefs 
heated,  the  lofs  of  the  air  that  efcaped  in  bubbles,  will  permit  the  wa- 
ter ro  afcend  higher  in  the  fliank,  than  the  famé  degree  of  cold  would 
hâve  before  impelPd  it.     Thus  much  may  fuflîce  to  fliew  the  erronc- 
oufnefs  of  Mr.  Hobbs^s  notion. 

The  third  opinion  is  that  of  fome  îngenious  modems,  who  account 
for  the  afcent  of  the  water  in  weather-glafles,  by  the  weight  of  the 
air  ;  for  the  coldnefs  thereof,  fay  they,  caufcs  the  included  air  to  flirink 
into  a  lefs  compafs  ;  whence  the  water  in  a  fubjacent  veflel,  is,  by  the 
weight  of  the  incumbent  air,  (which  prefles  more  forcibly  upon  ail  thç. 
other  parts  of  its  furface,  than  upon  that  included  in  the  ftiank)  impelPd 
into  the  part  deferted  by  the  contraâion  of  the  air.  But  this  folution, 
tho*  ingenious,  and  true,  and  préférable  to  both  the  former,  ftill  ap- 
pçars  infufiîcient  ;  tho*  if  we  add  hereto,  the  preflure  and  fpring  of  the 
external  air,  not  only  againft  the  furface  of  the  wafer,  but  aJfo  that 
of  the  included  air,  it  will  fuUy  account  for  the  phenomenon  :  for 
the  preflTure  of  thé  continuous  air  àppears  remarkably  concern'd  ih 
contrading  that  fliut  up  in  the  glafs  ;  the  ambicnt  air  retaining  it« 
Vol.  L  F  f  f  f  whole 
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whole  pre0ure  upon  account  of  ils  weight,  whilft  the  internai,  by  being 
cooledy  lofes  part  of  its  preflurc,  by  reafon  of  its  weaken'd  fpring.  In 
fome  cafés  it  may,  alfo,  happen  that  the  air,  which  fupports  the  watcr  to 
be  raifed,  will  be  lefs  coid  than  the  included,  that  is  to  be  condenfed  ; 
whence  the  former  will  hâve  a  llronger  fpring»  and  confequendy  a 
greater  preffurc  than  the  latter;  The  foUowing  experimènts  countenance 
Fig  6.  this  folution.     i .  Having  almoft  filled  half  a  fix  ounce  vial  with  watei^  wc 

inverted  thereinto  a  flender  glafs  pipe,  ten  inches  long,  feaied  at  one  end, 
and  filled  fuU  of  water  by  the  other,  which  was  immerfed,  fo  that  no  air 
remained  at  the  top  of  the  tube  ;  when,  the  neck  of  the  vial  being  well 
cemented,  we  plunged  the  bottom  of  the  inftrument  in  fnow  and  fait, 
'till  the  included  water  began  to  freeze  both  at  the  top  and  bottom  : 
but  the  water  in  the  pipe  did  not  defcend  \  fo  that  eithçr  the  air  never 
fhrunk,  by  fo  great  a  degree  of  cold,  or  the  water  did  not  remove  out  of 
the  pipe  to  poflefs  the  place  deferted  by  the  cooled  air.  We  afterwards 
attempted  to  repeat  this  experiment  in  the  fapie  inftrument,  but  the 
feaied  part  of  the  tube  being  broke  in  our  abfence,  (by  the  fwelling,  as 
wc  fuppofed,  of  the  water,  upon  freezing,)  preventcd  us. 

2.  We,  therefore,  faftenM  tnto  the  famé  vial,  a  pipe  fome  inches 
longer  than  the  former,  but  drawn  very  flender  at  the  leaied  end  \  when, 
having  fet  the  vial  to  freeze,  as  before,  without  findiog  the  water  def- 
cend in  the  tube,  we  broke  oflT  the  feaied  end,  upon  which  the  water  was 
fwiftly  deprefs'd  to  the  depth  of  ten  inches  \  but  fo  that  it  yet  conri- 
jiued  conliderably  hîgher  than  the  furfacc  of  the  water  in  the  vial. 
After  this,  by  rarifying  the  air  in  the  vial,  and  blowing  into  it  thro' 
the  pipe,  the  water  rofe,  almoft,  to  the  top  of  the  tube  ;  the  (leoder 
end  whereof  being  feaied,  the  vial  was  again  placed  in  fnow  and  fait: 
but  the  fpring  of  the  rarified  air  at  the  top,  was  fo  weakned  by  the  ré- 
frigération, that  it  could  not  fenfibly  depreis  the  water  ;  wherefore  break* 
ing  ofF  the  feaied  apex,  as  before,  the  external  air  immediately  iiink  it 
lèverai  inches. 

3.  For  afarther  experiment  we  left,  in  the  famé  pipe,  about  3^  inches* 
height  of  air  very  flightly  rarified  ;  when,  again,  placin^  the  vial  in  ikit 
and  fnow,  we  oblerved  that  the  air  in  the  pipe  expanded  it  felf  very  little, 
upon  the  réfrigération  of  that  in  the  vial,  tho*  the  water  in  the  vial  weie 
confiderably  froze  -,  but  upon  breidcing  the  feaied  end,  the  external  air 
prcfently  deprefs'd  the  watcr  above  two  inches  below  its  laft  Icvcl:  and 
removing  the  glafs  into  a  warmer  room,  the  water  afcended  above  an  inch 
highJer  than  the  famé  uppermoft  level  ;  whence  we,  with  fome  probability, 
conçluded  our  thermometer  ftanch. 

Kg-  7-  4.  Having  poured  a  proper  quantity  of  water  into  a  glafs,  refembiing 

the  bolt-head  of  a  common  thermometer,  except  that  its  fmall  end  was 
drawn  very  flender,  which  we  hermetically  feaied  \  and  invcrting  the 
glafs,  the  water  fell  to  this  end,  and  poifeb'd  its  due  Ipace  in  the  pipe. 
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gerated,  yec  thc  water  did  not  manifeftly  rife  -,  and  if  it  had,  that 
might  vexy  well  proceed  from  an  expanlîon  of  acrial  p^rticles  whîcb 
ufually  rcmain  in  common  water,  occafîon'd  by  thc  diminilhed  preffure 
of  the  air  abovc  the  furface  of  the  water,  whilft  the  fpring  of  that  air 
was  weaken*d  by  the  cold.  But,  to  complcat  the  experiment,  break- 
ing  off  the  flender  crtd.  of  thc  glafs,  undcr  water,  (whereby  the  included 
air  bccame  contiguous  to  water,  wh^h  itlimediately  communicated  with 
that,  whofe  furface  was  every  whei^e  prefs'd  by  a  column  of  the  exter- 
Bal  air  inctimbent  thereon,)  the  water  Was  fuddenly  impelled  into  the 
pipe,  to  the  height  of  feveral  inches. 

5.  We  procured  feveral  glafs  bubblcs  of  various  fîzes«  each  of  them 

fumifhed  with  a  long  flender  ftem,  whercinto  we  conveyed  a  drop  or  two 

of  water,  which  was  there  kept  fufpcnded,  fo  as  to  nîanifeft  the  fmalleft 

changes  in  the  rarifaâion  or  condenfation  of  the  air,  whereto  it  was  con^ 

tigiious.     Now  when  thc  pendulous  water  hère,  approacfaed  near  the  top 

cfthe  ftem,  we  could,  in  an  inftant»  with  the  fUunc  of  a  candie,  féal 

up  the  orifice   thereof  ;  and  when,   having  donc  thu$,  we  placed  the 

glals  in  fait  and  fnow,  yet  the  pendulous  water  nearly  preferved  its  fta- 

tion.    But  if,  with  a  pair  of  fciflars,  the  fealed  end  were  dextroufly  fnipp*4 

off,  the  water  would  be  fwiftly  forced  down,  fometimes  many  inches 

below  its  former  ftation,  and  fometimes  quite  into  the  round  end  of 

the  glafs.    We  farther  obferved,  that,  not  on\y  when  thefe  thermome* 

C«rs  were  fealed,  the  ufual  degrees  either  of  cold  or  heat  in  the  air  would 

not,  confiderably,  afFe£t  the  pendulous  cylinder,  tho',  if  kft  open,  they 

ihcw*d,  as  we  faid  before,  the  minuteft  différences  hereof  ;  but  we  lèverai 

times,  fuddenly,  fealed  one  up,  whilft  the  pendulous  water  was  defcend* 

iiig  therein,  whereui>on  its  motion  would  immediately  ftop  in  that  part 

of  the  ihank  where  it  chanced,  at  that  time,  to  be  *,  and  the  fluid  wou'd 

thcTc  continue  till  the  fealed  end  were  broken  off. 

6.  We  took  a  large  glafs  ^g,  with  a  long  ftem,  bent  in  the  form^ig*  ^' 
of  a  fiphon,  whofe  fhorter  leg  was  drawn  Imall,  and  poured  a  con- 
venient  quantity  of  water  into  it,    which   afcended  to  a  confiderable 
lieight  in  both  legs  ^  after  which,  the  fhort  one  was  cjqpeditioufly  fealed, 
inrhile  a  tolemble  quantity  of  air  remainM  above  the  water  it  contain'd, 

to  impd,  by  its  ipring,  the  water  into  die  longer^  upon  the  réfrigéra- 
tion of  tlie  air  inducted  in  the  latter.  This  donc,  we  placod  the 
whole  glafs  in  a  convenient  frame»  fo  that  the  oval  part  was  fupported 
thcreby.)  whilft  underneath  hung  the  bended' fhank  of  the  iglafs  in 
fuch.  a'manner,  that  a  mixture  ^  fhow  and  fait  mi^t  be  laid  upon 
the  frame,  to  furround  and  cool  the  air,  inchided  in  the  egg,  without 
much  affeâing  that  in  the  cylindrical  part  of  the  glafs  ;  and  upon  the 
application  hereof,  for  a  proper  time,  the  water  in  the  longer  1^  af« 
ceaded,  and  the  air  in  the  fhorter,  rarified  a  littlft:   but  as  fooa  » 

F  f  f  f  2  the 


588  Experiments  and  Ohfervattons  upon  Cold. 

the  flender  wire,  wherein  the  fhorter  leg  endêd,  was  broke  ofF,  thc  cx- 
ternal  air,  rufliing  in,  caufed  the  water  to  rife  above  2i  inches  in  thc 
longer  ]cg,  and  then,  therc  not  being  watcr  enough,  broke  through  ît  in 
many  bubbles.  In  which  cafe,  the  afcent  of  the  watcr  in  the  longer  1^, 
cannot  be  attrîbuted  to  the  weîght  of  the  air  in  the  Ihortcr,  becaufe  it  is 
vaftly  too  fmall  for  that  purpofe  ;  but  to  the  fpring  of  the  famé.  And 
'tis  not  furprizing,  the  expanfion  of  that  air  fhould  be  fo  fmall,  fince,  as 
•we  fhall  fee  hereafter,  the  réfrigération  of  the  air,  in  fuch  experimcnts, 
is  very  inconfiderable  \  whence  the  air  in  the  longer  leg  couM  yield  but 
very  little  to  that  in  the  Ihorter. 

From  what  has  been  hitherto  ofTer'd,  it  appears,  that  the  bufinefs 
of  thermometers  is,  at  prefent,  but  very  imperfeéUy  underftood;  and 
that  farther  experiments  and  observations  are  required  to  fettle  this  afikir. 

'IV.    ' 

Expfriments       Ail  fublunary  bodies,  fire  alone  excepted,  are  perhaps,  at  fome  time 

Tjpaèuif^    or  other,  fufceptible  of  aftual  cold  5  at  leaft  if  our  fenfes  were  to  judge: 

freescingo'      ^nd  even  as  to  fire  itfclf,  the  point  muft  remain  undetermin'd,  till  we 

ihers.  know  whether  that  be  a  particular  ftate  of  m^tter,  as  wind,  for  inftance, 

is,  or  elfe  a  fpecies  oS  natural  bodies  ;  for  fome  fubftancés,  as  gun-powdcr, 

are  inftantaneoufly  turned  into  fire  v  and  others,  as  fpirit  of  wine,  are 

whoUy  inflammable,  tho'  before  ignition  they  were  îenfibly  cold,  nay 

gun-powdcr,  if  its  fcatter'd  parts  be  coUeôed  in  a  clofc  vcflcl,  will,  im- 

niediately  after  explofîon,  give  the  fenfation  of  coldnels.     But  our  defign 

is  hère  not  to  engage  in  nice  queftions,  but  to  dcliver  the  phenomcna  of 

congélation. 

1.  There  are  but  few  bodies  capable  of  freezbg  others,  în  oui  di- 
mate  •,  and  among  the  moft  remarkable,  is  a  mixture  of  fnow,  and 
•fait,  which,  tho*  little  ufed  in  England^  is  frequently  employa  in  Itàj^ 
and  other  countries,  to  cool  their  Tiquors  and  fruits»  by  îmmerfing  thcm 
thereip. 

2.  We  cou^  not  find,  upon  feveral  trials,  that  fuch  glaflcs  of  watcr 
as  were  eafily  froze  by  this  mixture,  wouM  be  fo  by  fnow  alone. 
.*Tîs  poflSble,  indeed,  in  very  cold  cpuntries,  that  both  fnow  and  bca- 
.ten  ice  may  freeze  watcr  poured  in  the  interftkes  of  their  parts;  b«t 
there'sawide  diâircncc  between  this  café,  and  only  forroundinga  vef- 
lel  of  water  with  the  mixture  ;  and  perhaps  the  ice  and  fnow  of 
trigid  climates  may  hâve  a  greater  degree  of  coldneis,  than  thcy  taYC 
in  England,  And  tho*  a  veffel  of  water,  buricd  ail  night  in  fnow, 
lhou*d  freeze,  the  cfFeâ  muft  not  be  wholly  attributed  to  the  fnow,  if 
the  coldnefs  of  the  air  wou*d,  alone,  hâve  produced  it,  and  did  at  ail 
contributc^  thercto. 

3.  'Tis  not  only  fea-falt  that  added  to  fnow,  will  increafc  its  freczing 
faculty  s  for  fcvenil  other  thirigs  havc  thc  likc  virtuc  :  nitrc,  alum,  vitriol, 


Digitized  by 


Google 


ExperimenU  and  Obfervations  upon  Cold.  5^9 

/àl-armoniac,  and  even  fugsir,  may  hère  be  fubftituted  forcommon  falt^PHYsics. 
^ho*  not,  perhaps,  to  equal  advantage.  ^ 

4.  Spirit  of  fait,  tho*  it  fnddenly  diflblves  ftow,  yct,  upon  account  of 
îtsfluîdity,  cou'd  not,  in  the  ufual  manner,  be  detain*^d  longenough  there- 
on  to  freeze  even  a  very  fmàll  quantity  of  watcr; 

5.  We,  thcrefore,  put  fome  fnow  înto  a  thick,  grecn^  glafi  vîal,  and 
inix*d  with  it  a  propcr  quantity  of  weak  fpîrit  ôf  (ait  ;  then,  ftopping  the 
yeffel,  we  fhook  them  well  togcther  \  yet  the  glafs  appear*d  only  bedcw*d 
<Mî  the  outfides,  without  exhibiting  any  thing  frozen.  But  fufpeéking  the 
thicknefs  of  the  glafs  might  hinder  the  efFeâ,  we  put  the  like  mixture  in- 
to  two  thin  vials,  one  whereof  was  firmly  clofed,  and  rfie  other  flightly  \ 
when,  having  long  (hook  them,  we  found  what  adhered  to  their  outfides 
tbinly  frozen. 

6.  Let  it  be  hère  obferved,  that  in  thîs  kind  of  experîments,  the  fnow 
or  ice,  included  with  the  faline  ingrédients,  was  always  thaw*d  within  the 
glafs  ;  and  that,  confequently,  it  muft  be  the  condenfed  vapour  of  the  air, 
or  other  liquor  which  adhered  to  the  outfide  thereof,  that  turn'd  to  ice  :  and 
for  this  reafon  we  frequently  ufe  the  word  freeze,  for  the  opcratba  of  the 
frigorifie  mixture,  hcreapplied,  upon  other  bodies. 

7.  l/pon  mixing  fnow  with  oil  of  vitriol,  in  (uch  a  vial  as  the  laft  mcn- 
tîonM,  we  found  its  freezing  power  much  greater  than  that  of  fpirit  of 
fait.  And  to  fhew  that,  in  thefe  experiments,  the  cold  was  tranfmitted 
thro'  the  fides  of  the  glafs,  and  that  the  air  included,  being  greatly  cooled 
by  the  mixture,  did  not  by  communication  enable  the  air  contiguous  to 
the  outfide  of  the  vial,.  to  freeze  the  dew  thereon;  we  feveral  timcs  fealed 
up  the  containing  veffel,  and  afterwards  froze,  by  means  of  this  mixtiire, 
the  external  moifture.  ^ 

8.  Spirit  of  nitre,  we  obferved,  froze  more  ftrongly  than  eîthcr  oil  of 
vitriol  or  fpirit  of  (ait,  and  continued  this  virtue  till  the  included  fnow, 
that  lay  oppo(ite  thereto,  was  almoft  wholly  diiTolved  :  and  this  we  expe- 
rienc'd,  not  only  in  a  thin,  fealed  gla(s,  but  alfo  in  a  tolerably  thick  one, 
ftopp'd  with  a  cork. 

9.  We  aftcrwardij  (ûcœlsfully  made  the  experimcnt  with  fpîrits  lefs 
âdd,  as  that  ofvinegar,  and  the  red  empyreumatical  one  of  fugar; 
but  the  films  ttf  ice,  with  the  Ittter^  werc  very  thin,  and  apt  ta  va- 
Tii(k.  •    ^  ' 

10.  Upînoud  volatile  fpiriti  were  next  made  ufe  of.  Spirit  of  urine  and 
fnow  being  ngitated  in  an  open  vial,  difcemably  froze  the  external  moifture  ; 
but  with  fpirit  of  fal-arm^miac,  iùm  calce,  the  efièâ  was  x^uick  and 
fbong.     '    r  '»'      %      '  ^ 

11.  Acid  and  volatile  fpirits  having been  tricd  apart,  wc alfo  tr3r*dj them 
in  conjunftion.  Pouring'fomei^irit  of, urine  and  oil  of  vitriol  upon  fnow^ 
and  ihaking  them  togcther  in  an  open  vial,  the  mixture  did  freeze,  dia' 
very  faintly. 
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Physics.  i%.  Some  trials  c^Ifo  Were  niade  with  che  gro0er  f4t$»  zsSalGm\  a^ 
ifublimation  of  fal-armontac  and  cpmmon  fublimate»  fugpaf,  &^.  wkb  ail 
Whicb»  thc  experiment  (ucôeeded.  A  very  ftrong  folqtion  of  pot-a(hes, 
alfo,  mixt  with  fnow  in  an  open  ûngle  vial^  froz^,.  tho'  faintly  \  anda  fo- 
lution  of  pure  fait  of  tartar»  luanaged  in  a  like  mwner,  produced  dùn 
fHms  of  ice. 

13^  Having  fill*d  a  fingle  vlal  with  fnow,  we  poared  thereto  a  pro- 
per  proportion  of  a  vefy  fwect  folutîon  of  Minium^  made  with  fpirit 
Qf  vinegar  ;  wheti,  fhaking  them  together,  we  foiind  films  of  ice  on  the 
outfide  of  the  glafs  ;  tho'  a  parce!  of  the  iame  foluti<Mi,  kept  for  fe- 
yeral  hours  in  fnow  and  fait,  was  not  thereby  frozen.  In  feurch  of 
the  caufe  whereof,  we  fealed  up  a  fingle  vial  of  pure  fnow»  whicb 
thaw*d  much  more  flowly  than  any  of  thofe  parcels  wherewith  faits 
or  ibirits  had  been  mix'd.  And  fo  far  As  my  oUervation  reaches, 
no  fait,  that  promotes  not  the  diflblution  of  fnow»  will  enable  ic  to 
produce  ice^  tho'  it  caufes  dew  on  the  outfide  of  the  containing  viali 
thus,  neither  cryftals  of  tartar,  nor  borax  pulverized,  nay«  nor  fubli- 
mate,  wou'd  difpofe  fnow  to  freeze,  but  lay,  for  a  confiderable  time,  un- 
dîflblv*d  therein. 

14.  Lime-water,  twice  tried»  wou'd  not  make  fnow  freeze;  but  tfaii 
liquor  was  above  a  year  old,  whence  probably  its  fpirit  mi^ht  bave  evapo- 
rated.  But  ail  the  vials  that  froze  not,  coUeéted  ftore  ot  dew,  which  I 
attribute  to  the  foie  melting  of  the  fnow. 

15.  Nor  wou'd  diftill'd  oil  of  turpentine  caufe  fnow  to  freeze. 

16.  Sealing  up  a  convenient  quantity  of  pure  fpirit  of  wineinavial, 
almoft  filPd  with  fnow,  we  obtervcd  the  freezing  virtue  of  the  mixture 
to  be  greater  than  any  hitherto  mention*d  *,  its  effeâ  was  alfo  lafiingi 
àad  that  too  in  another  vial  that  was  left  open  ;  but  the  fealed  up 
parcel,  crufted  over  the  outfide  of  the  glafs  with  ice,  which  we  took 
ofF  in  âakes  of  a  confiderable  breadth  and  thicknefs  ;  nay,  ît  immc- 
diately  froze  urine  into  figured  ice,  that  might  be  fcraped  from  the 
glafs. 

17.  Happening  to.  mix  fnow  with  a  lucky  proportion  of  fpirit  of 
nitre,  it  froze  with  that  luddennds  and  vigour,  as,  in  an  inftanc,  to  £z 
the  vial  to  the  âoor/twas  fec  on^  whea»  bedewiog  thp  outfide  of  the 
glafs  with  fpirit  of  vinegar,  it  froze  into  tolerably  thick  ice,  retaifl- 
ing  die  (kit  taft  of  the  fpirit.  This  mîxtiirib,  ind^,  wou'd  not  dif- 
cernably  freeze  ^irit  of^  nitre  on  the  outfide»  tho'  it  did  a  weak  (pi- 
Ht  of  &lt,  and  prefendy  tum'd  ocher  fi^ine  lîipiors  in^  figMitd  ioe, 
reprefenting  fmall  cirdes  croffing  cuji  other,  and  fuddenly  vaoifluflg» 
Spirit  of  ^-armoniac,  nnode  mtfa  lime,  was  dfo  cohçeakd  bereby, 
whereiqxm  it  fhot  into  brancfaea,  alihoft  Uke  thofe:  of  faParmoniic»  of 
tiie  like  undiflilPd  faits  diflbVd.  And  it  waa  pleafaot  to.fêe,  how,  upoa 
indining  the  glais  to  let  the  freezing  mixture  rdl  near  any  part  of  the 
^irit,  w  liquor  wou'd  fuddenly  &oot  into  ramificadons»  tb  that  the 
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mented  liquors  bemg,  alfq,  applied  to  inow,  inftead  of  fpirit  of  wine  ;  the  ' 
'^'  cxpcrimcnts  fucceeded  not  with  fmall   béer,    but  wine  and  moderately 

^*  itrong  aie  produced  a  flight  icc. 

i8.  Obfervingthat  whatcver  haften'd  the  diflblution  of  the  fnow,  gène- 

^^  TaMy  promoted  its  freezing,  'twasthought  proper  to  try  what  wou'd  be  the 

,^  «vent  of  fuddenly  diflblving  fnow  by  bodies  aftually  warm.     Into  a  fingle 

^  vîal  almoft  fill'd  with  fnow,  wc  pourcd  a  tolerable  quantity  of  heated  fand, 

^  <  to  diflblve  the  fnow  in  many  places  at  once,    without  heating  the  cxter- 

w  .  nal  air,  or  the  outfide   of  the  glafs  ;  and  tho*  the  folution  of  the  fnow 

^j  was  hereby  promoted  upon  (haking  the  veffel,  yet  the  outfide  of  the  glafs 

iït  was  only  bedew*d,  not  frozen. 

n  Into  another  vial  almoft   filPd  with  fnow,  we  poured  warm  water, 

^î  that  it  might  fall  upon  the  middlc  part  thereof  ;  then  taking  a  con- 

î5  venient  timc  to  fhake  the  glafs,  we,  by  this  means,   produced  a  very 

,1  confiderable  degree  of  cold,  and  much  dew  on  the  outfide,  but  cou*d 

^  not  be  certain  it  was  frozen  j  tho'  the  experiment  defcrvcd  to  be  re- 

peated. 
35  19.  *Tis  a  popular  opinion,  that  the  hoar-froft,  vifible  upon  glafs  wîn- 

2j^,  dows  in  a  frofly  moming,  is  an  exudation  of  the  glafs,  condens'd  and 

Qj'j  froze  into  various  figures,  by   the  cold  external  air,     But  the  ice  lies 

not  on  the  outfide,  but  infide  of  the  Windows,  where  'tis  generated  of 
^^-^^j^  the  watery  particles  floating  in  the  air  of  the  room,  and  by  their  pro- 

per motion  pafîîng  along  the  furface  of  the  glafs,  where  they  are,  by 
the  véhément  cold  of  the  adjacent,  external  air,  communicated  thro*  the 
glafs,  condenfcd  into  dew,  and  frozen  into  ice. 

20.  Many  modem  naturalifls  hold,  that  glafs  is  eafily  pervious  to  air, 
^           and  fevcral  fubtile  liquors,  who  may,  therefore,  afTert  that  the  ice  in  our 

^^  cxperiments  proceeds  from  the  fine  parts  of  the  cold  mixture  paflîng  thro* 

'^  the  pores  of  the  glafs,  and  fettling  on  the  outfide  thereof.     But  the  follow- 

*^  ing  experiments  will  fliew  the  falfity  of  this  doârine. 

21.  A  mbcture  of  ice  and  fait,  weighing  four  eunces  and  a  quarter, 
i^^  being  included  in  a  vial,  and  condenfmg  the  vapours  of  fhe  external  air, 
^i^.            thereby  increafed  its  weigTit  twelve  grains.     Another  vial  of  fnow,    that 

^  weighed  two  ounces,  fix  drams,  ana  a  half,  by  condenfing  the  vapour  of 

ii^''  the  external  air,  augmentedthe  wcight  of  the  vial  and  its  contents  four 

^  grains  ;  and  in  the  fcalc,  we  found  the  water  flowing  from  the  dew,  which 

''  gave  this  inaieafe  of  wcight.     The  tip  of  this  fealed  vial  being  broken 

^  under  water,  a  confiderable  quantity  of  that  fiuid  was  drawn  in  ;  whether 

upon  accoimt  of  fbme  fmall  rarifaâion  of  the  included  air,  caufed  in  the 

fealing,  or  of  its  coldnefs  recçiv^d  from  the  ft^>w,  or  both  togetlier,  I 

Hiall  not  now  inquire. 
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22.  Other  experiments  were  made,  wherein  thh  incrcafe  of  weight 
was  more  confiderable.  We  ^Icd  up  as  much  fnow  and  lait,  in  a  fin- 
gle  yial,  as,  beîng  afterwards."  mclted,  weighed  betwcen  five  and  fix 
ounces;  and  the  folution  beginnîng  to  bc  made,  the  dcw  on  the  outfide 
began  to  congeal,  and  when  rubbed  off,  the  hoar-fiiofl:  would  prefently 
appear  again.  We  next  ballanced  this  glafs  in  a  paî^^of  fcales,  whcn,  as 
the  external  vapour  of  the  warm  room  condens'd  to'its  fides  and  froze, 
the  fcale  containing  the  glafs  funk  gradually  lower  -,  but  by  adding  weights 
in  the  other,  we  again  reduced  thèm  to  an  equîlibrîum  ;  tho'  the  former 
wou*d  foon  after  dcfcend  ;  till  the  included  fnow  was  thaw'd  ;  fo  that 
the  whole  weight  required  to  bring  the  balance  even,  was  about  eight 
or  ten  grains.  The  vial  being  then  taken  out,  there  appeared  near  half 
a  fmall  fpoonful  of  liquor  in  the  fcale  wherein  ît  ftood,  occafioned  by  the 
thaw  of  the  ice  generated  on  its  fides  ^  hnt  no  moîfture  appear'd  in  that 
part  of  the  fcale  that  was  covcred  by  the  convex  part  of  the  bottom  of  the 
glafs. 

23.  A  like  quantîty  of  fnow  being  feàled  up  with  fpirît  of  wine,  in  a 
fmgle  vial,.  the  outfide  was  prefently  cafed  with  ice  to  the  famc  hcight 
that  the  mixture  ftood  within  :  this  vial  alfo  was  counterpoîz*d,  and  funk 
as  the  former,  and  about  feven  grains  wère  required  to  reduce  the  balance 
to  an  equilibrium. 

24.  When  the  experiment  happened  to  be  more  luckily  made,  this  in- 
creafe  of  weight  was  ftill  grcater.  At  one  ttme,  when  the  mixture  of 
fnow  and  fpiritof  wine  weighed  three  ounces  and  three  cjuarters,  itafFord- 
ed  eighteen  grains  of  condenfed  vapours.  At  another  time  a  mixnire  of 
fnow  and  fal-gem,  that  weighed  three  ounces  and  feventy  grains,  gave  an 
additional  weight  of  twenty  grains  of  water*. 


Expirimints  î-  Différent  bodies  wili  freeze  with  différent  degrees  of  cold;  but  ît 
^ndobfem)ati'y(tTt  cndlefs  to  try,  particularly,  what  fubftances  are  capable  of  congcia- 
««j  upon  boMes  {\q^^  ^nj  ^\^^  ^qj  .  but  ^ot  to  Jcavc  this  part  of  our  hiftory  untouchy,  we 
fi^'^'    '   (hall  mention  a  few. 

2.  In  very  cold  fnowy  weather,  we  obferved  water,  urine,  becr,  aie, 
milk,  vinegar,  Frencb  wint  3,nd  Rbenijhj  to  be  either  whoUy,  or  in  part, 
converted  into  ice,   tho'   the  two  laft  but    flowly.    We   aJfo  froze  a 


*  Something  like  thefe  escperiments,  where- 
hy  a  great  degree  of  cold  ïs  produced,  feems 
to  be  done  by  nature  in  a  cave,  in  Franche 
County^  fifteen  miles  ftom  Befanfon  to  the  Eajt, 
In  this  cave  it  is  exœffive  cold  in  fummer, 
and  proportionably  colder  as  the  weather  abroad 
is  hocter.    For  the  place  aboundijig  in  nitroos 


fait,  or  ikl-armomac,  and  efpedally  tlte  top 
of  the  cave,  the  heat  of  the  fommer  puttipg 
this  lait  in  motion,  it  mixes  and  w"»?^ 
the  water  that  nus  down  the  fidei  »dc»^.^ 
the  rock  into  the  cave,  and  that  congo»  m* 
to  ice.  Hift.  de  /'  Academ.  A.  17"-  P'  *7 
1  —  29. 
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ftrong  folution  of  gum-arabic  and  white  fiîgar,  made  in  common  water;PHYsics. 
and  expofed  to  the  cold  air,  the  lîke  folutîons  of  alum,  vitriol,  faJt-petre,  ' 
iea-falt  and  verdigrciifc  in  fingle  vials  :  thofe  made  with  the  alum, 
nitre,  and  verdigreafe,  froze  without  any  remarkable  phenomena;  in 
that  of  vitriol  there  rtfmain'd,  at  the  bottom  of  the  glafs,  a  confiderable 
quantity,  clear  and  unfrozen,  the  colour  whereof  fliew*d  it  to  be  greatly 
împrcgnated  with  the  vitriol,  while  the  upper  part  of  the  famé  differed 
iittlc  in  colour  from  common  ice. 

3.  Not  only  thefe  grofler  faline  bodies  were  thus  expofed,'  but  alfo  fuch 
as  had  been  refincd  by  fire.  Spirit  of  vinegar,  and  fpirit  of  urine,  being 
expofed,  in  feparate  glafles,  to  an  intenfe  cold,  we  obferved  them  both  to 
be  frozen. 

4.  To  two  ounces  of  water  we  added  a  dram  of  the  fiery  lixiviatc 
lait  of  pot-afties,  and  expofed  them  to  a  very  fliarp  air  ;  when  coming  to 
examine  the  fuccefs,  we  found  little  fticks  of  ice  upon  the  top,  likc 
the  cryftals  of  rock  nitre,  whilft  others  Ihot  downwards  in  great 
numbers. 

5.  Oil  of  tartar  fer  ieltquiumy  tho*  it  feem'd  greatly  to  refift  the 
cold,  was,  notwithftanding,  once  brought  to  congeal  by  fnow  and 
fait. 

6.  As  to  the  freezing  of  common  exprefs*d  oils,  I  know  not  what  to 
détermine.  That  they  may,  by  a  very  intenfe  cold,  be  deprived  of 
their  fluidity,  fo  as  to  be  eut  înto  portions  of  any  figure,  my  own  ex- 
periments  perfuade  me.  But  whether  they  are  convertible  into  real 
ice,  is  a  queftion  undeterminable  by  any  trials  we  could  make  in  Eng- 
land,  I  am  informed,  by  the  Ruffian  femperor's  phyfician,  that  oil  in 
Mufcovy^  freezes  much  tarder  than  with  us  -,  but  will  not  there  becomc 
perfedt  ice  :  on  the  other  hand,  Captain  James  tells  us  exprefly,  that  in 
the  îfland  where  he  once  winter'd,  "  their  oil,  as  well  as  every  other  li- 
*^  quid,  was  frozen  fo  hard  as  oblîged  them  to  eut  it  with  a  hatchet," 
And  Olaus  Magnus  relates,  that  "  in  the  battles  fought  upon  the  ice,  în 
**  the  northern  régions,  the  foldiers  wear  not  leather,  but  woollen  harnefe 
**  on  their  legs  -,  becaufe,**  fays  he,  "  the  cold,  in  thefe  parts,  gives  the 
**  flipperinefs  of  ice  to  whatever  is  drefs'd  with  oil.**  Common  anîfeed- 
water,  and  the  like  weak  fpirits,  will,  by  the  cold  in  Mufcovy^  accord- 
ing  to  the  relation  of  the  phyfician  above-mentioned,  be  turn'd  into 
an  imperfeét  ice  ;  and  the  ftronger  fpirits  into  a  fubftance  like  that  ^ 
oil.  1 

7.  A  folution  of  minium^  made  with  fpirit  of  vinegar,  was,  upon  the 
26/A  ofDecember  in  the  morning,  tho*  it  ftood  near  the  fire,  fo  ftrongly 
frozen,  that  part  thereof  appear*d  (hot  into  Saccharum  Saturni  ;  whilft  a 
fmall  quantity  remain'd  on  the  top  unfrozen,  of  a  yellow  colour  ;  which 
being  poured  out,  did  not  congeal. 

8.  A  folution  of  gold,  made  with  faits,  that  ftood  with  the  folution  of 
mivîum^  was  alfo  frozen. 
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Physics.       9.  A  quantity  of  thc  tindure  of  Lignum  Nepbriticum^  that  fiUcd  a  pint 
^■■^'^■-^  vial,   bcing  froze,   exhibited  no  colour  in  the  îce,  whilft  it  rcmam'd 
fluid, 

10.  Mr.  Drummend  înform'd  me  that  he  had  often  fcen  wine,  and  brandy, 
frozen  in  Rujfta  \  but  that  the  ice  of  the  latter  was  lefs  hard  than  thecom^ 
mon  fort. 

1 1 .  A  Frencb  chirureeon  told  me  he  had  feveral  bottles  of  brandy  fro- 
zen in  Rujfia\  whilft  aliauid  part  retired  to  the  center,  and  appeared  to 
be  fpirit  of  wine,  vaftly  «ronger  than  common  brandy. 

12.  The  Ruffian  Emperor*s  phyfician  acquainted  me,  that  on  thc  7/i 
of  December^  having  put  fome  Frencb  brandy  into  a  China  cup,  and  ex- 
pofed  it  to  the  air,  it  was  in  three  hours  time,  turn*d  into  a  cnifty  ice 
upon  the  (ides  of  the  cup  ;  and  thatexpofing  water  and  fallet-oil  together» 
the  latter  was  reduced  to  the  firmnefs  of  tallow,  whilc  the  former  rcnuin"d 
unfrozen. 

Solidboâies         13.   As  to  the  freezing  of  folid  bodies,  we  hâve  fometimes  tried  it  by 
froxen.  expofing  wood,  and  branches  eut  ofF  from  growing  trees,  to  an  intcnfe 

degree  of  cold,  by  which  they  feemed,  in  one  night's  time,  to  be,  for 
fome  little  depth,  manifeftly  invaded  by  thc  froft.  But  a  domeftic  of 
mine  having,  lately,  felled  an  old  apple-tree,  on  a  day  that  had  been  prc- 
ceded  by  a  fortnight's  bitter  froft,  informa  me,  that  he  found  the 
froft  had  pierced  the  very  middle  of  it,  tho*  it  was  a  foot  diamcter. 
And  an  experienc'd  artificer  in  building,  told  me  he  had  often  feen, 
hère  in  England^  pièces  of  timber  apparently  frozen,  and  render*d  cxcced- 
ing  difficult  to  be  fawed  ;  the  froft  alib  evidently  continuing  in  the 
faw-duft.  And,  therefore,  ît  will  be  thc  kfs  ftrange  if,  in  Polâni^ 
_  the  cffefts  of  cold  upon  wood,  be  more  confpicuous.     A  karncd  na- 

tive aflured  me,  that  it  was  there  ufual  to  hâve  wood  frozen  fo  hârd, 
that  the  hatchets  wou'd  not  eut,  but  rebound  from  it  :  he  told  me» 
alfo,  that  he  had  feveral  times  feen  pièces  of  timber,  which,  having 
been  throughly  frozen  in  the  air,  and  afterwards  brought  into  warm 
rooms,  were  covered  with  a  kind  of  hoar  froft,  which  made  them  iook 
white.  He  added,  that  his  bow,  which  I  faw,  was  very  ftrong  and  tough, 
for  it  confifted  of  horn  and  other  clofe  materials,  would  be  fo  changea 
by  the  froft,  that  unleis  fpecial  care  were  had  in  diawing  of  it,  it  would 
break. 

14.  That  marie,  chalk,  and  other  lefs  folid  terreftrial  conactions^ 
will  be  ihattered  by  ftrong  and  durable  frofts,  is  obferved  by  huf- 
bandmen,  who  find  them  thcreby  the  better  fitted  tO;  manure  their  land  -, 
the  texture  of  thofe  bodies  being,  by  congélation,  in  great  part  diflblv'd: 
but  that  true  and  folid  ftones,  fuch  as  are  employed  in  nobk  build* 
ing^  fliould  be  fpoiled  by  the  froft,  will,  perhaps,  feem  very  impro- 
bable ;  yet  I  hâve  learned  from  a  moft  ingenious  and  cxpcrknc'd  ma- 
fon,  that  he  had  often  obferved,  both  free-ftone,  and  harder  ftones 
than  that,    to  be  excecdingly   fpoiled  by  thc  froft»    and  reduced  to 
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brics  in  iLngiand^  cnieny  coniiit  or  tneie  itones,  ana  yet  very  weii  endure 
the    inclemencîes  of  the  air  ;  we  mufl:  obferve,  that  the  différence  may 
not  dépend  upon  the  peculiar  nature  of  the  ftoncs  employ'd,  but  on  th* 
feveral  feafons  in  which  they  were  dug  out  of  the  quarry.     For  if  they 
be   hewn  out  of   the  rock   in  cold  weather,    and  employed  in  building 
the   famé  winter,  they  will,    upon  very  hard  frofts,  be  apt  to  fhatter  or 
fcale  ;  but  if  dug  early  in  fummer,  and  fuffered  to  lie  expofed  to  the 
fun  and  air,  during  ail  the  heat  thereof,  they  will  thereby  be  feafoned, 
and  made  able  to  endure  many  fharp  winters  unimpaired.     It  feems  to  me 
v;'orth  trying  whether,    during  their  lying  expofed  to  the  fun,  they  do 
not  exhale   a   certain  unripe  minerai  fap  or  moifture,  which,  remain- 
ing  in  the  ftone,  may,  by  very  piercing  frofts,  be  congealed  and  fhat- 
ter its  texture.     This  feems  agreeable  to  what  an  underftanding  perfon, 
who  is    mafter  of  a  great   glafs-houfe,    told  me,    of  his   great  earthen 
pots,   which  are  made  up  with  as  little  water  as  poffible,  and  thence 
become  defervedly    famous   for  their   durable  texture  ;    for    he  aflured 
me  that  if  he  did  not   take  care   to  keep  the  froft  from  getting  into 
them,  thofe   folid  veflels  wherein    he  ufed  to   keep  his  glafs  infufion, 
woùld,  in  the  fire,  fcale,  crack,  or  fly  ;  and  become  unferviceable  feve- 
ral weeks  fooner  than   if  they  had    never  been  impaired  by  the  froft. 
He,  alfo,  affirmed  that  in  very  hard  frofts  feveral  glaffes  that  had  contî- 
nued  intire  for  many  weeks,  would,  as  it  were  of  their  own  accord,  crack 
with  a  loud  noife, 

To  this  may  be  added,  the  teftimony  of  an  experienced  French  au- 
thor,  Bernard  Palijly^  who  tells  us,  "  that  the  ftones  of  the  moun- 
*'  tains  of  Ardenne^  are  harder  than  marble;  and  yet  the  inhabitants 
**  of  that  country  do  not  take  them  out  of  the  quarry  in  the  winter, 
*'  becaufe  they  are  fubjed  to  the  froft  ;  and  that  it  has  often  been 
**  found  upon  thaws,  that  the  rocks,  without  being  eut,  hâve  fallen  down, 
•^  and  thereby  killed  many  perfons.*'  It  may  feem  far  more  uniikely, 
that  frofts  ftiould  get  into  metals  themfelves;  yet  the  Polonian  lately 
mention'd,  affured  me,  that  upon  drawing  his  fword,  or  pulling  out 
his  piftols  in  a  warm  room,  aftér  he  had  been  long  in  the  field,  h© 
has  prefently  found  them  almoft  whitened  over  by  a  kind  of  fmall  hoar- 
froft.  But  if  we  crédit  Olaus  Magnusy  confiderably  thick  pièces  of  irpn  . 
and  fteel  wili,  in  the  Northern  régions,  be  rendred  fo  brittle,  by  extrême 
froft,  that  they  are  there  obliged  to  temper  their  inftruments  after  a 
peculiar  manner.  And  even  hère  in  England^  I  hâve  caufed  trials  to  be 
made  in  very  frofty  weather,  whereby,  if  an  expert  fmith,  I  then 
cmployM,  did  not  wilfully  deceive  me  in  the  iron>  that  métal  may, 
by  fuch  degrees  of  cold  as  even  our  climate  affords,  be  rendered 
cxceeding  brittle  :  and  he  feveral  times  affirmed  to  me,  that  there 
are  fomc  kinds  of  iron  which  he  could  hammer  and  turn,   as  they 
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Phvsics.  phrafe  it,  cold  in  open  weather,  which  yet  in  very  hard  frofts,  woaîd 
1^1  mm^^mmmj  bccome  fo  britUc  as,  by  the  famé  way  of  working,  eafily  to  break  or 
fly  afunder  ;  and  this  he  afferted  both  of  iron  and  fteel  ;  as  to  the  lat- 
ter  of  which,  another  very  flcilful  workman  ccrtified  the  like.  And  for 
further  fatîsfaftion  about  this  matter,  I  enquired  of  a  very  dexterous 
artificer,  well  flcillM  in  makîng  fprings,  whether  hc  found  a  neceflîty 
.of  giving  them  a  différent  temper  in  very  frofty  weather  ;  who  told  me, 
that  to  prevent  their  brejiking  in  fuch  weather,  he  was  obliged  to  let 
them  down  lower  than  ^t  other  feafons  ;  which  makes  it  probable,  that 
cold  may  hâve  a  confiderable  opération  upon  bodies  where  it  is  net  fuf- 
pedted.  And  this  affords  a  hint  that  may  pc^bly  reach  further  than 
we  feem  to  be  aware  of  ;  as  to  the  Iharc  that  quality  may  hâve  in  pro- 
ducing  many  phenomena  of  nature. 

VI. 

Experiments        I.  Wc  found  many  diftilled  fpirituous  liquors,  well  freed  from  phlegm, 
^7/h^r1!"    which  difpojTes  bodies  to  congélation,  cou'd  not  be  brought  to  frcezc, 
^bepoL.  ^   either  by  the  cold  of  the  open  air  in  frofly  nights,  or  fuch  an  applica- 
tion of  fnow  and  water  as  ferved  to  freeze  other  fubftances. 

2.  Of  this  kind  were  jiqua  fortis^  fpirit  of  nître,  fpirit  of  fait,  oilof 
turpentine,  ànd  almoft  ail  the  chymical  oils.  Spirit  of  wine  alfo,  and 
of  other  fermented  liquors,  would  not  congeal  ;  and  even  îack  it  felf, 
if  good,  would  fcarce  afFord  any  ice  at  alL  But  after  burning  away 
fome  of  the  more  fpirituous  parts  ôf  a  quantity  of  this  wine,  that 
would  yield  no  ice,  the  remaining  portion  was  eaiily  brought  to  freeze. 
Haviftg  expofed  two  drams  of  pot-afhes  difîblved  in  one  ounce  of  water, 
the  vial  that  contained  them  was  coverM  with  hoar-froft  and  ice  on  the 
outfîde  i  but  the  mixture  froze  not  a  whit  withîn.  At  another  time, 
a  very  ftrong  folution  of  fait  of  tartar  kept  fluid,  whilft  a  tolerably 
ftrong  folution  of  pot-afhes,  that  was  expofed  therewith,  froze.  Thefe 
experiments,  therefore,  with  lîxiviate  liquors>  Ihou'd  be  repeated,  to  re- 
duce them  to  a  ccrtainty. 

3*  Train-oil,  which  is  made,  by  the  help  of  fire,  ffom  the  fat  of  the 
whale,  expofed  twice  or  thricé  in  a  vial  to  a  very  cold  air,  continued 
fluid  ;  *till  at  length,  the  night  provîng  exceflîve  cold,  *^twas  congealcd 
the  next  morning.  But  what  crédit  docs  this  bring  to  the  report  of 
Olaus  Magnusy  who  tells  us,  •tis  ufiial  in  the  northern  régions  to  fill  up 
the  frozen  ditches  of  fortified  places  with  train-oîl,  in  the  winter,  to 
preferve  the  lower  water  fluid,  and  keep  the  encmy  from  paflîng  them. 
*Tis  however  worth  enquiry,  whether  the  whale-oil  ufed  by  tht  Swedes^ 
Laplandersy  Mufcovites^  &c.  be  différent  from  ours,  unlefs  Olaus  Magnus 
may  be  juftly  faid  to  hâve  o^ften  impofed  upon  his  reader. 

4,  A  ftrong  folution  of  common  fugar  was  eafily  converted  into  ice, 
but  one  of  Saccbarum  Saturnin  cou'd  not  be.  thus  alterM  by  fait  and 
fnow  i  which  is  the  more  remarkablc^  becaufe  of  the  two  iogrcdiencs 
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kind  of  vitriol  of  lead,  'tis  remarkable,  that  its  folution  fhou'd  not 
freeze,  as  well  as  that  of  common  vitriol,  when  to  make  the  latter, 
métal  is  corroded  by  a  fpirit  probably  much  fharper  and  ftronger  than 
that  of  vinegar. 

5.  We,  likewife,  attempted  to  freeze  quick-filver  ;  and  for  that  end, 
provided  a  thin  bubble  blown  fo  flat,  that  its  oppofite  fides  almoft  touch*d 
each  other,  which,  therefore,  contain*d  but  a  îmall  quantity  of  mercury, 
fpread  out  into  a  large  furface,  to  receive  the  aâion  of  the  cold  :  but 
our  endeavours  herein  prov*d  fruitlefs,  tho*  the  laft  trial  was  made  in 
the  famé  intenfe  degree  of  cold,  with  one  of  the  foUowing  Experiments. 
Having  long  expofed  another  thin  glafs  bubble  of  quick-filver  to  a  vehe- 
mently  fharp  air,  the  cold  had  fome  fmall  efFed  thereon,  but  wou'd  not 
bring  it  to  freeze  ;  wherefore,  I  wifh  that  the  trial  were  made  in  Muf-- 
cùvy^  Greenland^  Charles- IJland^  or  the  moft  frozen  régions. 

6.  'Tis  remarkable,  that  tho*  folutions  of  many  gro^  faits,  and  even 
the  more  faline  ahd  fpirituous  liquors,  are,  by  fnow  and  fait  broughr 
to  congeal  ;  yet  a  very  ftrong  brine  of  common  fait  neyer  froze  at  ail, 
tho'  expofed  with  other  faline  folutions,  that  were  turn'd  to  ice,  in  an 
cxceeding  Iharp  night.  But  expoGng  a  folution  made  ftf  one  part  of 
fea-falt,  and  twenty  of  water,  in  a  fmgle  vial,  to  the  air  of  ^  very  in- 
tolérable cold  night,  we  on  the  next  day  found  a  great  portion  of  the 
liquor  frozen  ;  the  ice  floating  on  the  top  in  figures,  refembling  thofe 
of  broom,  and  fpreading  downwards  from  the  furface  of  the  water. 
And,  by  the  way,  we  permîtted  the  ice  of  fait- water  to  thaw,t?in  or- 
der  to  fee  whether  it  wou'd  yield  frelh  ;  but  it  ftill  rctain^d  fome  brackifli- 
nefs  -,  which,  whether  or  no  it  proceeded  from  the  brine  contiguous 
to  the  ice,  I  leave  to  be  determined  ;  being  credibly  inform'd,  that  the 
thaw'd  ice  of  fea-water  is  often  ufed  in  Amjlerdam  for  brewing.  And 
Bariholine^  in  his  book  de  Nivis  ufuy  confirms  this  relation,  in  the  fol- 
lowing  words.  "  *Tis  certain,  "  fays  he,  "  that  if  the  ice  of  fea-wa- 
**  ter  be  thaw'd,  it  lofes  it  faltnefs  j  as  has  been  lately  tried  by  a  pro- 
*•  feflbr  in  our  univerfity. 

7.  Spirît  of  fal-armoniac  with  quick-lime,  volatile  oil  of  amfeer,  ajit- 
tle  oil  of  vitriol,  a  folution  of  filver  in  Jqua  forlis^  fome  diluted  rain 
water,  and  a  vial  full  of  weak  fpirit  of  human  blood,  were  expofed  for 
two  nights  and  a  day,  to  the  cold  -,  whereby  the  three  former  were  not 
at  ail  frozen,  but^the  folution  of  filver  was  congealed,  and  the  fpirit  of 
human  blood  almoft  whoUy  converted  into  ice,  which  rofe  fo  high,  as 
to  thruft  the  cork  out  of  the  vial  that  contained  it. 

8.  Unreâified  oil  of  turpentine,  thoV  expofed  ail  night  in  a  fingle 
vial,  would  not  freeze  ;  yet  the  famé  quantity,  fet  in  an  earthen  veffeî, 
had  its  upper  part  tiu^n^d  to  tolerably  thick  ice^  figured  almoft  like  that 
of  frozen  urine. 
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Experiments  and  Ohfervattons  upon  Cold. 

9.  A  traveiier  inforni'd  me,  that  in  a  part  di  Scoilaniy  there  is  a  lake, 
from  whîch  iflues  a  fmall  river,  neither  ot  thofc  watcrs  are  cver  froze  in 
thc  depth  of  wintcr,  which  is  there  exceffive  fharp  :  he  adds,  that  lumps 
of  fnow  and  ice,  caft  into  the  lake,  do  readily  diflblve  thercin  ;  and  that 
this  water  cifFcrs  not,  in  tafte,  from  the  common. 

10.  A  commanding  Officer  inform'd  me,  that  his  foldîers  making  ufe 
of  fallct  oil  to  thc  locks  of  their  mufKets,  could  not  make  them  dif- 
charge;  but  beîng  advifcd  to  apply  hemp-oil,  they  froze  not  therewith: 
nor,  as  I  am  told,  will  train-oil  frceze. 

VIL 

Exferimenh        I.  Having  alrcady  treated  of  thermometers,  and  the  mcthods  of  ap- 

nftdohfii^a'   plying    the    nicer  fort,    to  eftimate   the  différent  degrees  of  coidnefs, 

^dZrefsofccld  ^^^  î"  ^^^^^  ^"^  ^^^^  bodics,  we  need  only  hcre  farthcr  add,  that  whcn 

infc^eralbo'  they    are   ufed    in  confident   fubftances,    we    altcr   the   figure  of  the 

dut.  round   bubblè    into   a    flat    bottom,    that   the   whole    inftrumcnt  may 

rcft  thereon  ;  due  care  being  always  had  to   take   ît  up  by  the  flcn- 

der  end,  for  fear  of  rarifying  the  induded  air  :   and  thus  it  may  be 

transfer'd  with  a  pendulous  drop  in  the  pipe,  from  one  folid  body  to 

another. 

2.  To  make  a  tolerable  eftimate  of  the  différence  between  fuch  high 
degrees  of  cold,  as  will  ail  fuffice  to  congeal  water,  is  a  difficult  taflc; 
for  freezing  having  been  commonly  reputed  the  ultimate  effeél  of  cold, 
men  hâve  feldom  look'd  beyond  it.  The  différence  between  différent 
frofty  feafons  are  too  manifeft,  and  fréquent,  to  be  wholly  afcribsd  to 
the  différent  tempers  of  our  bodies  ;  yet  how  to  eftimate  that  diffé- 
rence, is  not  fo  obvious.  The  common  weather-glaflTes,  we  havc  for- 
merly  feen,  may  eafdy  deceive  us  herein.  Some  guefs,  indced,  mîght 
be  madc  by  the  opérations  of  cold  upon  liquors,  yet  fome  will  frecze  too 
fuddenly,  and  others  not  at  ail  in  England. 

3.  Upon  thefe  and  the  like  confiderations,  we  thought  propcr  to 
employ  an  expédient,  the  nature  and  ufe  whereof  will  appear  from  the 
following  experiments.  And  tho*  a  mifchance  prtvented  me  from  de- 
termining  exaâly,  how  much  the  fpirit  of  wine  in  my  thermometcr 
was  contraéted,  in  proportion  to  its  whole  bulk,  by  the  excefs  of  coid, 
above  what  was  neceffary  to  freeze  common  water  s  yet  fomething  of 
ufe  to  the  prefent  fubjeft  may  bé  thence  coUeôed  :  and  particularly,  thc 
chief  thing  will  manifeftly  appear  therefrom  ;  that  is,  thc  intcnfcnds 
of  cold,  produced  by  art,  beyond  what  nature  neceffarily  employs,  ro 
turn  water  into  ice. 

4.  We  took  a  fmall  fealed  thermometer,  furnifli*d  with  fpirit  of  wine, 
a  bail  about  the  bignefs  of  a  large  nutmeg,  and  a  very  Ûcndcr  cylin- 
drical  ftem,  ten  inches  long  ;  and  immerung  the  bal!  and  part  oi  ùa 
ftcm  in  a  veffel  of  water,  half  buricd  in  fnow  and  fait,  thc  water  be- 
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out,  and  icc  and  fait  immcdiately  applicd  to  the  bail,  the  fpirit  fell 
I  i  divifion  lower.  And  that  the  water,  tho*  in  part  cong^ed,  rc- 
maîn*d  warm,  in  comparifon  of  the  fpirit  of  wine,  whîch  was  fluid,  tho* 
refrjgeratcd  by  the  fnow  and  fait,  appears  from  the  following  experi^ 
ment. 

5.  The  glais  continuing  in  the  water  till  that  began  to  freeze,  de- 
Icended  to  5  i  5  when,  being  immediately  removcd  into  the  famé  fnow- 
iuid  fait,  which  reduced  the  water  to  that  ftate  at  firft,  the  fpirit  dcfcend- 
ed  very  fwiftly,  but  afterwards  more  flowly,  till  it  fell  to  the  vcry  bot- 
tom  of  the  ftem  ;  *twas  then  removed  into  the  famé  glafs  from  whence 
-we  took  it,  wherein  were  many  loofe  pièces  of  ice  ;  neverthelefs  it  ha- 
ftily  afcendedat  the  firft,  and  was,  prefcntly  after,  impell*d  to  the  former 
height  of  5  i  divifions. 

6.  The  condenfation  of  liquors,  by  fuch  dc^ees  of  cold  as  are  pro- 
curable among  us,  is  nothing  near  fo  great  as  might  be  imagin'd.  On 
a  cold  day,  but  not  frofty,  having  very  carefiilly  weigh'd  a  fmall  round 
veffel  of  clear  glafs,  furnifliM  with  a  long  ftem,  and  found  its  balance 
to  be  one  ounce,  one  dram,  ^6  i  grains,  we  fill'd  its  round  part  with 
well  redtified  oïl  of  turpentine,  till  it  afcended  a  little  way  up  the 
ftem  ;  exaftly  marking  îts  ftation,  with  a  diamond  on  the  outfide  of 
the  glafs  :  we  then  put  them  both  into  the  fcale,  and  found  them  to 
weigh  two  ounces,  feven  drams,  34  i  grains  ;  when  gradually  pouring 
in  i  dram  of  oil,  mark^d  how  high  it  reachM  in  the  pipe,  and  fo  conti- 
nucd  to  add  feveral  parcels  of  the  famé  fluid,  always  carefully  weigh- 
iîïg  cach  quantity,  and  marking  its  height  on  the  outfide  of  the  glafs, 
till  the  liquor  and  glafs  together  weigh'd  three  ounces,  one  dram> 
4  }  grains.  The  little  bolt-head  was  now  placed  with  its  fpherical  part 
in  a  wide-mouth'd  glafs  of  feir  water  ;  when,  by  laying  fnow  and 
fait  around  it,  we  made  the  water  begin  to  frecze,  till  a  little  ice  wa» 
produced  thercon  ;  then  carefully  marking  the  part  of  the  ftem  where- 
to  the  oil  had  defcended,  we  transfer'd  the  bolt-head  to  a  mbcturc 
of  fnow  and  fait,  where  *twas  kept  for  an  hour  or  two,  till  we  per- 
cciv*d  it  fall  no  lower;  and  marking  this  ftation  alfo,  we  after- 
wards removed  the  glafs  into  a  warmer  air,  till  the  oil  had  regain'd  the 
higheft  mark  from  whence  it  began  to  fink.  We  next  gently  pour- 
cd  out  of  the  bolt-head,  into  a  very  fmall  glafs  nicely  counterpois*d 
in  very  tender  fcales,  fo  much  of  the  oil  till  the  remainder  refted 
againft  that  mark  of  the  ftem,  whereto  it  fell  when  the  water  began 
to  freeze,  which  amounted  to  9  4  grains,  tho*  we  might  fafely  call 
them  ten.  After  this,  we  poured  more  oil  out  into  the  famé  little 
glafs,  till  what  was  left  in  the  pipe,  ftood  evcn  with  that  mark  where- 
to  the  fnow  and  (ait  had  funk  it  -,  which  parcel  of  oil  happent  to  be 
vcry  nearly  of  the  famé  wcight  with  the  former  i  fo  that  the  artificial 
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6oo  Experifnents  and  Ohfervathns  upon  Cold. 

P«Ysics.  way  of  freezîng,  employ'd  in  this  expcriment,  made  the  oil  fubfide  as 
much,  after  it  had  been  refrigerated  and  condenfed  by  a  dcgrec  of  cold 
capable  of  congealing  water,  as  that  degrce  of  cold  had  bcen  able  to 
condcnfe  it  at  firft.  And,  laftly,  having  dedudcd  the  weight  of  die 
glafs  from  that  of  the  whole  oil  and  glafs  together,  to  gain  the  weight 
of  the  oil  alone  -,  and  having  divided  the  weight  of  the  whole  oil,  firft 
by  that  of  the  former  parcel  of  ten  grains,  and  then  by  the  weight  of 
the  fécond  -,  we  found  that  reftified  oil  of  turpentine,  of  a  moderatc 
temper,  expofed  to  a  degree  of  cold  capable  of  freezing  common  watcr, 
did,  by  contraftion,  lofe  a  94th  part  ;  and  that  being  reduced  to  as  great 
a  coldnefs  as  fnow  and  fait  côu'd  bring  it,  it  even  thcn  loft  but  about  a 
47 th  part  of  its  bulk. 

7.  Another  attempt  we  made  to  meafure  the  proportion,  whcreto 
water  of  a  moderate  coldnefs  wou*d  fhrink  by  the  force  of  fnow  and 
h\ty  before  it  began  to  expand  by  congélation  :  and  by  a  trial  pur- 
pofely  made  with  common  water  in  a  round  glafs  furniftied  with  a 
long  ftem,  we  found  the  water  in  that  (lem  to  fubfide  fo  very  litdc 
as  to  be  inconfiderable -,  but  probably  a  larger  quantity'of  water  and 
a  (lenderer  ftem,  Wou*d  hâve  render'd  the  contraction  of  the  liquor 
more  remarkable. 

8.  We  aifo  try'd  to  meafure,  by  the  différent  weight  and  denfiry 
of  the  famé  portion  of  water,  the  change  therein  producQd  betwecn  the 
utmoft  heat  of  fummer,  the  firft  degree  of  freezing  cold,  and  the  high- 
eft  that  art  can  create.  And  in  order  hereto  we  we^ghM,  with  a  pair 
of  exaft  fcales,  a  glafs  bubble  heavier  than  water,  in  that  fîuid,  when 
it  was  of  a  moderate  coldnefs,  and  thereby  readily  gainM  its  propor- 
tion to  an  equal  bulk  of  that  water  i  then,-  by  applying  fnow  and  fjJt, 
we  made  the  water  begin  to  freeze,  and  again  weigh'd  the  bubble 
therein,  to  find  what  proportion  an  equal  bulk  of  the  coolcd  liquor 
wou*d  bear  to  the  glafs  ;  and  by  comparing  thefe  two  proportions  to- 
gether,  we  made  an  eftimate  of  the  water*s  increafed  gravity  and  den- 
fity  by  the  adtion  of  a  freezing  degree  of  cold.  In  the  foUowing  fum- 
mer,  we  defign'd  to  hâve  weigh'd  the  bubble  in  the  famé  parcel  of 
water,  that,  by  the  différence  of  its  weight  therein,  when  rendci^d  lightcr 
by  the  heat  of  the  air,  we  might  obtain  the  information  wc  defired. 
This  experiment  I,  alfo,  recommended  to  be  made  in  Italy^  during  the 
fummer's  heat;  fnow  being  there  eafily  procurable  at  that  ttmej  but 
having  hitherto  receivM  no  advicc  of  its  being  perform'd,  nor  bcen  a- 
ble  to  perfeft  our  own  experitnent,  I  content  myfelf  with  ihcwing  the 
fteps  we  dcfign'd  to  purfue  therein. 

9.  Whether  the  making  of  fuch  experiments  as  thefe,  with  the  wa- 
t^rs  of  particular  rivers  or  feas,  may  afFord  any  ufeftil  inftruâion,  as 
to  the  greater  burthen  a  fhip  will  carry  thereon,  in  winter  than  in  the 
lummer,  îs  an  inquiry  which  I  fhall  not  hère  infift  on  :  wc  may,  how- 
cyer,  obfcrve,   that  the  différence  bctwixt  water  cold  in  the  extrême 
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.weîghM,  in  common  water,  a  glafs  bubble,  whofe  wcight  in  air  was  1 50 
grains  -,  but  in  water  only  28  i  grains,  and  ihen  by  fnow  and  fait  made 
that  -water  begin  to  freçze  in  an  open  glafs,  wc  fbund  the  bubble  weigh'd 
thereinnot  above  i  grain  lefs  than  before  ;  fo  that  if  we  may  judge  of  the 
condenfation  of  water  by  the  increafe  of  its  weight,  this  fhrunk  only  a- 
bout  a  twohgndrcd  and  thirticth  part  ofits  former  bulk. 

VIIL 

^We  corne  now  to  confider  in  what  line  of  dîreftion  the  refrigerating  fA^mw/ir^/ 
power  of  cold  bodies  adb  with  the  greateft  force,  or  to  the  greateft  di-'^^^^'^g  ^^^^^^ 
ftancc.     That  heat  difïufes  itfelf  priacipally  upwards,  is  a  known  doftrine,  ^^^^^fj^ 
and  ufually  holds  true  i  whence  it  mlght  bc  fufpeâed,  that  cold  had  its'^^  '^y  ^« 
tcndency  chiefly  downwards,     With  relation  to  this  point,  we  made  the 
two  foUowing  experiments. 

1 .  A  very  thin  bubble,  made  flat  at  the  bottom,  that  it  might  be  the 
more  expofcdtothe  cold,  being  filled  with  water,  and  fufpended  by  a 
(Iring,  at  the  diftance  of  an  inch,  above  a  mixture  of  beaten  ice  and  fait, 
wherewith  we  had  h^f  fiU'd  a  large  wide-mouth'd  glafs,  the  water 
ihew*d  no  figns  of  being  froze.  And  to  this  cxperiment  agrées  an  ob- 
fervation  we  made,  that  a  mixture  of  ice  and  fait  did  not  congeal 
the  vapour  of  the  air,  at  the  diftance  of  more  than  half  a  barley  ' 
corn's  breadth,  above  the  heig^t  whereto  the  mixture  reach'd  in  the  ; 
glaft.                                                                                                                                     ;' 

2.  We  put  a  mixture  offnpw  and  fait  into  a  vial  with  a  long  neck,  -^ 
the  round  part  whereof  was  by  a  weight  kept  under  water,  from  whence  \ 
being  foon  taken,  the  outfide  of  the  glafs,  bclow  the  furface  of  the  water,  f 
wasfoundcafed  with  folid  ice,  and  particularly  about  the  bottom  of  the  ! 
vial,   to  a  vaft  thicknefs  and  hardneis. 

3.  From  hence,  however,  I  will  not  pofitively  conclude,  that  the  tcn- 
dency of  cold  produced  by  bodie^  able  to  freeze  others,  is  greater  down- 
wards than  upwards  i  for  I  fufpeft  it  requires  more  accurate  experi- 
ments   to   détermine    that   matter,     How  it    happen'd  I    know    not^ 

that    ice    in  the    laft  experiment  fhouM  be  much   thicker  tbere  thaà  i 

clfewhere  -,  for  in  other  trials  of  the  like  kind,  we  generally  obferv*d  j 

the  outfides  of  the  glafles  to  be  cafed  with  ice,  or  çover*d  withJloar-^  1 

froft  on  that  part  direftly  oppofite  to  the  fnow  and  fait,  which  mu*.  ' 

tually  diffolying  each  other  in  part,  and  falling  in  a  âuid  form  tp  rhe 
bottom,  the  undiflblved  part  of  the  ingrédients  wou'd  floaç  .upoîi  ihiai 
liquor,  oppofite  whereto  the  external  ice  generated  thèreby  appear'd; 
fo  that  as  the  mixture  grew  gradually  thinner,  the  belt  of  ice  on  the 
outfide  became  narrower,  till  at  length,  when  the  fnow  was  quite  dif- 
folved,  the  ice  prçfently  vanifli'd.  And  as  in  fuch  vials  the  ice  ap- 
VojL.  I.  Hhhh        "  pcar'd 
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6o  2  Expèriffunts  and  Olferoatiom  upon  Coîd^ 

Physics.  pcaî*dnot,  as  '^e  faid,  tnôrc  thàn  the  breadthof  half  a  barley  com  a- 
bovc  thc  mixture,  fo  ncîther  do  I  remembcr  to  hâve  fecn  it  much  far- 
ther  below  it  ;  from  whcnce  it  may,  with  fomc  probability,  be  fuppofcd» 
that  thc  coldeft  bodies  diflPufe  not  their  freezing  power  to  any  confiden- 
ble  diftance,  either  upwards  or  downwards. 

4.  But  the  prefent  experiment  having  been  made  under  water,  and 
the  othera  in  the  opea  air,  I  dare  not,  without  farther  trial,  détermine 
how  much  this  différence  of  the  médium  may  alter  the  café  in  the  diffi- 
fion  of  cold  ;  cfpecially  fince  we  fhall  prefently  fee,  that  frozen  eggs, 
fufpended  under  water,  were  every  where  equally  furrounded  with  a  coat 
of  ice. 

5.  A  principal  obftacle  to  the  progrefs  of  the  hiftory  of  cold  feems  to 
hâve  been»  that  the  common  method  of  freezing  by  fnow  and  fait,  b 
apt,  like  the  ordinary  froft,  to  break  the  glafs  veflels  employ*d  ;  for  in 
both  cafés  the  fluid  beginning  to  freeze  at  the  top  \  and  the  property  of 
glaciation  being  to  diftend  the  liquors  it  affeâs  ;  w»hen  the  uppcr  cruft  of 
ice  is  grown  thick,  and  bears  hard  with  its  edces  againft  the  fides  of 
the  veflel,  it  makes  a  greater  refîftance  to  the  tarther  expaniion  of  the 
fluid,  as  that  is  fuccef&vely  frozen^  whence  the  containing  glals  is 
cafily  burft, 

t6.  For  this  reafon,  I  contrived  to  freeze  the  water  from  the  bottom  up- 
wards, by  mbcing  the  fait  with  that  part  only,  of  the  fnow  which  was 
io  lie  imder,  and  about  the  lower  part  «f  the  glals  {daced  in  it. 
By  this  meatîs  the  fnow,  contiguous  to  the  fides,  did  no  more  than 
coôl  the  water  and  difpofe  it  ta  freeze,  whilft  that  whereoa  thc 
glafs  refted,  being  mix*d  with  fait,  converted  the  adjacent  liquor 
into  icç,  and  fo  raifed  the  incumbént  fluid  ;  which  I  cou*d  alib  freeze 
without  danger  of  breaking  the  glafs,  by  barely  applying  the  mixture 
to  its  fides,  fo  as  not  to  let  it  reach  too  near  the  fufface  of  the  li- 
quor, whofc  upper  parts  were  thus  kcpt  fluid  to  thc  laft,  and  thcrc- 
:k)re,  capable  of  being  impell'd,  gFaduailly  upwards,  by  the  expanfivc 
forcîe  of^the  lower. 

7.  Ko  nicety  of  proportion  need  be  obfcrved  în  the  quantities  of 
the  fait  and  fnow  made  ufe  of  ;  neither  ils  it  requifite  they  fhou'd  be  in- 
timately  mixed  :  a  third  or  fourth  part  of  thc  former,  to  one  of  the  lat- 
ler,  fucceedsweU.  I  feldom  add  fait  to  ail  the  fnow,  at  once,  unlcfil 
ééfire  an  intmediate  coBgelation  $  and  by  the  method  above-^menfioD^d, 
1  procure  icé  on  whar  ^xtemal  part  of  the  glafs  I  pleafe.  And  let  it  be 
obferv^d,  that  beaten  ice  will  freeze  in  this  café  as  well,  if  not  bcttcr 
thâïi  fnoW;  for  which  reafon,  I  promifcuoufly  ule  either  of  them  with 
^iùL^  ifot  the  ingrédients  of  ôm:  freezing  mixture. 
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•Tis  a  tradition,  that  frozen  eggs  or  apples  are  fpoîkd  by  beîng  thiw'd  ^^P^riments 
nearthe  firc,  but  if  immerfed  in  cold  water  recover  their   natural  ftatô.^^^  ""Jét/^rt' 
XJpon  more  reafonsthan  one,  we  thought*  fit  to  try  the  experimcnt  ;  hxxtgardtotbepre- 
the  event  did  noranfwer  our  expedtation  :  however,  after  feveral  attempts,  A'i'^^'^»  ^»^ 
we  at  length  brought  it  to  fucceed.  toJieft^fd, 

1.  An  egg  that  weigh'd  tv^relve  drams  and  one  grain,  being  wrapt  op  *  '^^  ^^^ 
in  'wax'd  papcr,  and  frozen  with  fnow  and  falti  loft  four  grains;    'cwas 

then  put  into  a  dilh  of  fair  water^  tvheré  it  gaînM  filch  à  côat  df 
ice,  as  caufed  the  whole  to  weigh  fifteen  drams,  nîne  grains;  then  thé 
ice  beîng  taken  ofF,  and  the  fliell  vcry  well  drîed,  the  egg  weîgh*d 
twelve  drams,  twelve  grains.  At  length  we  broke  it,  and  found  it 
almoft  cntirely  thaw'd.  When  froze,  it  floated  in  water,  but  funk  when 
thaw^d. 

2.  We  placed  two  eggs,  ftrôngly  frozen,  ih  a  room  where  there 
was  a  large  fire,  one  of  them  plunged  in  a  deep  wooden  dilh  full  of 
vcry  cold  water,  and  the  other  upon  a  table  rtear  it,  about  two  yards 
from  the  fire  ;  when,  perceiving  that  in  the  water  to  be  crufted  over 
with  ice,  we  took  it  ouf,  freed  it  therefrom,  broke  ît^  and  found  many 
little  parcels  of  ice  rcmaîning  upon  fomc  part  of  the  white  ;  while  the 
other  part  of  the  famé,  and  the  whole  yolk,  appearM  nearly  of  the 
famé  confifteiicc,  as  if  they  had  never  been  frozen  ;  but  the  egg  that  lay 
dry,  had  both  its  white  and  yolk  cntirely  frozen  ;  the  latter  whereof, 
being  as  hard  as  if  it  had  been  over-boilM,  lhew*d  us,  when  eut 
thro*  the  middle,  lèverai  concentrical  cfrcles  of  différent  colours,  with 
a  fpeck  much  whiter  than  any  of  them,  in  its  center  j  which  laft  circunrï- 
ftance  was  perhaps  accidenta).  By  the  Way,  we  only  once  obferred  fro- 
zen eegs  to  fwim;  and  that  when  fuch  eggs  were  bfoken,  the  white 
floatedTand  t3ie  yolk  funk. 

3.  Upon  repeating  the  famé  experîmcïit,  Ipre  were  convinced,  that  fro- 
zen eggs  will  thaw  much  fooner,  cateris  parihus^  when  immerfed  in  wa- 
ter, than  when  furrounded  only  with  air. 

4.  Sufpending  a  frozen  ejgg  under  water^  at  a  diftance  from  the  fides 
of  the  oontaining  vclTel,  its  îcy  coat  over-fpread  the  thread  whereby 
*twas  hung  ;  and  we  found  that  coat  of  an  uniform  thicknefs,  tho'  a 
confiderablé  quanti ty  of  ice  was  generated  at  a  fmall  diftance  herefrom  ; 
which  feem'd  to  owe  its  origin  to  the  famé  caufe  ;  yet  we  cou*d  noC 
find  that  it  any  where  adher*d  to  that  which  immediateïy  cover'd  the 
egg  :  'tis  poOible,  howei^er,  its  rudiments  were  parted  from  the  egg,  by 
fome  motion  condmunicated  to  the  table  whereon  the  experiment  wa^ 
made. 

5.  Having  expofed  fome  pippins,  ail  night,  to  freeze,  and  put  them 
on  the  foltowing  moming,  iiito  a  b^foiv  6f  very  cold  wacceri  that  ftood 
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6o4  Experiments  and  Obfervations  upon  Cold. 

Phvsics.  îna  warm  room,  they  were  foon  furroundcd  wîth  cafcs  of  ice  to  a  con- 
fiderable  thicknefs  ;  and  hère  wè  obferved,  that  the  immcrfcd  part  of  a 
floatîng  apple  was  thicker  coated  with  ice  than  ^hat  remain*d  above  ; 
that  the  extant  part  feein*d  alfo  harder  than  the  other  ;  that  one  bcîng 
purpofely  laid  on  the  outfide  of  the  bafon»  appear'd  in  cutting  to  be 
harder  and  more  frozcn  than  thofe  which  had  been  plunged  under 
watcr  ;  the  latter  proving  almôft  as  foft  as  pippins  that  had  nevcr  been 
froze,  but  particularly  in  their  external  parts;  iaftly,  that  neither  thefe, 
nor  frozen  eggs,  notwithftanding  their  grcat  congealing  force,  upon  the 
contiguous  water,  appear'd  to  detain  or  freeze  the  vapom-  of  the  air,  as 
ice  and  fnow  inix*d  with  fait,  and  included  in  glaflës,  vcry  remarka- 
bly  do. 

6.  After  freezing  fome  eggs  in  ice  and  fait,  tiU  their  fhells  crackM,  we 
plunged  one  into  milk,  two  into  a  glafs  of  béer,  and  two  more  into  a  glais 
of  fack;  butnone  of  them  produced  a  grain  of  ice.  Some  others  bcing 
immerfed  in  vinegar,  the  falinepart  of  the  liquor  beganto  difiblve  their 
fliells,  whilft  the  cold  of  the  ice  theréin  was  unable  to  freeze  any  part 
of  the  fluîd. 

7.  I  alfo  defign  to  try  whether  pièces  of  iron  of  différent  fhapes  and 
magnitudes,  expofed  for  feveral  nights  to  the  freezing  air,  and  afterwards 
immers*d  in  water,  wou*d  produce  any  ice  ;  for  the  froft  feems  to  affcft 
fuch  bodies.  And  I  hâve  been  aflured,  that  a  large  cheefe  being  bvied 
in  water,  in  a  cold  country,  was  immediately  cover'd  over  with  ice.  But 
for  want  of  a  froft  fufficiently  durable,  I  cou'd  not  obtain  my  defire. 
However,  I  kept  large  lumps  of  iron  and  other  mctals,  pièces  of  glafs, 
andfomeftonesofa  proper  fize,  for  a  confiderable  time,  longer  in  fnow 
and  fait,  than  wou*d  hâve  fuffic'd  to  caufe  eggs,  apples,  ïâc.  to  produce 
plenty  of  ice  upon  being  thaw*d  in  water  ;  yet  we  fourni  nothing  of  this 
kind  upon  any  of  the  feveral  minerai  bodies  mention'd,  tho*  kept  long 
covcr*d  in  cold  water. 

8.  Ice  and  the  juice  of  pîppins  well  fliook  together  in  a  fingle  vial,  pro- 
duced abundance  of  dew,  but  no  îce. 

9.  Ice  and  the  white  of  an  egg  gently  beat  into  a  liquor,  did  the  likc; 
but  thefe  trials  ought  to  be  repeated. 

10.  That  frozen  apples  are  better  preferved  by  being  thaw'd  in  watcr, 
than  before  the  fire,  we  are  convinc'd  by  feveral  trial»;  and  cou'd  not  but 
wonder  to  fee  how  greataputrefaâion  was  caufed  in  tWe  bodies  by  thaw- 
ing  them  fuddenly  ;  but  in  eggs  the  experiment  is  not  fo  eafîly  or  expe- 
ditioufly  made, 

11.  This  obfervation  feems  tp  kold  equally  in  the  bodies  of  mcn, 
when  froze.  'Tis  commonly  found  in  the  cold  northem  climates,  that 
if  any  perfons,  whofe  limbs  are  froze,  ^proach  the  fire  too  haftily,  thcy 
thereby  endanger  the  lofs  of  them.  "  tJpon  many  of  us,**  fays  Capt. 
J4mesy  ^*  the  cold  had  raifed  blifters  ais  big  as  wallnuts;  which  we 
"^^  attributed  to  our  coming  too  haftily  to  the  fire.*'     And,    tbere-' 
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fore,  the  proper  method  îs,  to  wafh  the  frozen  part  in  very  cold  water,  or  Ph  ysi  es. 
mb  it  well  with  fnow,  beforc  the  perfons  thus  afFeûed  enter  a  hot  room.  ' 
I  wou'd  willingly  hâve  tried  the  effeéb  of  différent  kinds  of  thawîng  up- 
on frozen  beef  ;  but  failed  of  an  opportunity.  An  intelligent  perfon  who 
liad  lived  in  Mufcovy  told  me,  that  having  two  very  large  cheefes  frozen 
in  that  country,  he  thaw'd  one  of  them  in  water,  and  the  other  in  a 
ftovc  ;  whereby  the  former  became  much  the  better  of  the  two:  he  added 
that  the  cheefe  thaw'd  in  water,  prefently  acquired  a  cruft  of  ice 
therein. 

12.  Hildanus^  in  hîs  treatife  of  gangrenés,  tells  us,  *^  that  a  nobleman, 
♦«  who  had  travelPd  in  the  more  northern  régions,  aflured  him,  he  there 
^<  once  found  a  man  upon  the  road  (tiif,  and  almoft  froze  to  death  ^ 
*«  whom,  having  carried  him  to  an  inn,  the  mafter  thereof  prefently 
**  plunged  him  into  cold  water,  whereby  his  whole  body  was  covered 
•<  over  with  ice  ;  then  having  drank  a  ^afs  of  fpiced  hydromel,  he  was 
*<  put  to  bed,  whcre  he  fweat  and  recovcred  ;  but  loft  the  firft  joints  of 
**  hîs  fingers  and  toes. 

13.  The  experiments  lately  delivered,  wherein  ice  was  fpeedîly  pro- 
duced  on  the  outfide  of  frozen  e^s  and  apples,  by  imriierfing  them  in  cold 
water,  feem  very  well  fitted  to  difcover  the  caufes  of  congélation  5  but  I 
fhall  not  hère  build  any  hypothefis  upon  them. 

14.  Whether  bodies  be  froze  J>y  the  admiffion  of  frigorifie  atoms,  that 
dîforder  the  texture  of  the  frozen  body,  or  the  abfence  of  fomc  matter 
that,  bcfore  congélation,  more  ftrongly  agitated  their  parts,  or  in  what 
other  manner  foever  -,  'tis  manifcft  that  the  nature  of  the  congealed  fub- 
flançe  isgreatly  alterM  from  what  it  was  before.  *Tis,  therefore,  proper 
to  cnquire  how  cold  affeâs  bodies,  with  regard  to  their  prefervation  and 
the  deftruélion  of  their  textures.  But  the  nature  of  particular  bodies,  the 
différent  degrees  of  cold  whereto  they  are  expofed,  and  the  différent  times 
wherein  the  condition  of  each  is  examined,  muft  hère  be  carefuUy  regard- 
cd  :  for  we  find  that  a  moderate  degree  oi  this  quality,  preferves  many 
fubftances  ;  and  that  glaciation  deftroys  or  préjudices  feveral  others  :  tho* 
while  the  froft  continues  in  them,  it,  almoft  univerfally,  prevents  pu- 
trefaâion. 

15.  That  a  moderate  degree  of  cold,  conduces  to  preferve  thegreateft 
part  of  inanîmate  bodies,  is  generally  acknowledged  ^  nor,  perhaps» 
does  any  degree  of  this  quality  below  freezing,  fpoil  what  is  expofëd 
thereto.  **  At  Modena^^  fays  Bartholin^  "  they  lay  up  fnow  in  their  re- 
**  fervatories,  where  I  hâve  feen  them,  during  the  heat  of  fummcr,  long 
*'  preferve  the  flefh  of  animais  from  corruption."  And  Captain  James 
relates,  that  "  on  the  ^th  of  May^  he  drew  up  from  under  water,  iivc 
*^  barrels  of  beef  and  pork,  four  buts  of  béer,  and  one  of  cyder,  where, 
*«  tho*  they  had  lain  ail  the  winter,  he  found  them  nevcr  the  worfe 
"  for  it.**    Hc  mentions  it  alfo,  as  a  remarkable  thing,  "  that  a  cable, 
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6o6  Bxperiments  and  Obfervations  upon  Coîd. 

Physics.  '*  which  hadlain  buricd  in  ice,  during  the  wholc  winter,  wasfound,  up- 
'*  on  being  thaw'd  in  June^ 

i6.  Bartboline^  alfo,  relates  from  Sminlerus^  that  "a  large  quantîty  of 
"  fnow,  talling  from  a  part  of  the  Âlps^  buried  abovc  fixty  Switz  foldiers 
*'  of  the  Company  that  happened  to  be  thcre,  marching  over  them.  la 
"  which  cafés,  the  bodies  lie  till  the  beginning  of  the  fummer,  when  the 
"  fnow,  being  fomewhât  diffolved,  they  are  found  frcfb  and  uncorruptcd, 
"  And  of  this,"  adds  he,  "  I  my  felf  am  an  eye  witnefs/' 

17.  Many  inftances  mightbe  produced  to  fliew  that  moft  înanhnatc 
bodies,  while  aftually  froze,  will  difcover  no  putrefadion  ;  and  the  thing 
it  felf  feems  reafonable  :  becaufe,  whetber  the  fluid  parts  are  hère  weàg^ 
in  by  the  întruding  fwarms  of  frigorifie  atoms,  or  wbether  thofe  reftlefs 
pirticles  that  keep  a  body  ibft  or  fluid,  are  called  forth  by  the  caufcs  of 
glaciation  5  there  muft  be  an  unufual  re(t  in  the  moveable  parts  of  fuch 
fubftances,  as  are  either  the  caufe  or  neceflary  attendants  of  cor- 
ruption. 

18.  An  ingénions  man,  who  had  made  Tome  ftay  upon  the  coafts 
of  Sweden  and  Denmarky  told  me,  that  dead  bodies  would,  there,  of 
thcmfelves,  keep  untainted  during  the  frofty  feafon  %  that  is,  for  three 
or  four  months  together.  BartboUne  informs  us,  that  the  bodies  of  men, 
kill'd  during  the  hard  weather,  remain  ftiff  in  the  pofture  wherein  they 
expired.  "  After  a  great  flaughter  of  the  enemy,"  fays  hc,  **  in  the 
^^  battle  fi^ught  near  our  city,  Feb.  11.  1659.  the  field  was  found  ftrew'd 
^^  with  ftifFcarcaffes,  fome  whcreof  Ihcw'd  anger  in  thcir  faces,  fome 
^^  had  their  eyes  lifted  upwards,  and  othersfeemed  threatninga  Uk>w  with 
'^  their  fword  ;  and  alHay  in  différent  pofture».  And  when,  in  theibl- 
'^  lowii^fpring,  it  began  tothaw,  an  entire  man  rofeup  from  thebot- 
'^  tom  of  the  &a,  (that  had  been  frozen)  fitting  on  his  horfe,  and  hold- 
^'  ing  fomething  in  his  hand."  "  Near  fix  months,'*  iays  Captain  Jams^ 
^^  after  our  gtinner  was  dead,  and  ccxnmitted  to  the  deep,  at  a  confident- 
*'  ble  diftance  from  the  place  we  were  now  in,  May  18.  our  mafter  efpied 
<«  his  corps  in  the  ice  under  the  gun-room  ports  ;  whence  having  dug  himj 
"  we  found  his  fcent  no  more  difagrceable,  than  when  firft  thrown  over 
"  board  ;  but  his  flelh  would  flip  up  and  down  his  bones,  like  a  glove 
*^  OD  a  man'shand." 

19.  Some  Englijh  relate,  as  we  find  in  Puubas^  of  the  Sam^eisj 
^^  that  they  buried  their  dead  on  the  fîdes  of  the  hills,  and  raifed  a 
"  pile  of  ftones,  fo  looTely  over  them,  that  the  bodies  ^pcar  thro*  5 
^'  but  the  air  is  fb  piercing,  that  it  keeps  them  from  pucrefaâîon/* 
Tlie  famé  autlior  fays,  in.  the  defcription  of  jyklsnd^  *<  that  the  oiethod 
^^  of  managing  fifli  there,  is>  having  firft  taken  ont  theâr  bones  and 
^'  bowels,  to  throw  them  on  heaps  in  the  open  air;  the  purity 
^^  whereof  is  fuch,  that  they  are  thus  hardned  and  preièrved  bet- 
«<  ter  than  by  fait."  The  phyfician  to  the  emperpr  of  i6y^  told  me, 
that  dead  bodies,   if  thoroughly  frozen,  wou'd  with    them  continue 
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fon  of  elks,  at  Mofcowy  untainted,  tho*  it  came  without  fait,  fome 
hundred  of  leagues  ;  and  that  ail  flelh,  when  well  frozen,  would  re- 
main  fweet  for  a  very  long  time;  that,  when  kept  congealed  too  long, 
it  grew  dry  and  înfipid,  and  would  not  afFord  fo  good  broth  as  méat 
that  had  never  been  frozen  ;  and  that  if  leifurely  thaw'd,  it  receives 
far  lefs  damage,  and  will  roaft  well  ;  but  if  laid  to  the  fîre  be- 
fore  'twas  uncongealed,  it  wou*d  neither  roaft  nor  eat  tolerably,  but  con- 
tinue raw  in  the  middle,  tho*  kept  there  turning  ever  fb  long  upon 
the  fpit. 

Tis  farther  remarkable,  what  the  merchants  of  Copenbagen^  who  trade 
€o  Spitzbergj  in  Greenland^  relate,  **  that  the  extrême  cold  of  thofe  parts, 
♦'  will  fuflFer  nothing  to  putrefy  or  corrupt  ;  fo  that  corps  there,  coatinue 
**  found  and  entire  for  thirty  years  after  burial.*' 

20.  Whilft  bodies  remain  frozen,  the  cold,  probably,  by  preventîng 
that  irregular  motion  and  avolation  of  their  particles,  whencc  corruption^ 
proceeds,  may  keep  its  pernicious  efFe6ts  from  appearing  ;  but  when  once 
that  impediment  is  removed,  many  fubftances  immediately  difcover  a  dif- 
compouire  of  their  texture  thereby  occafion*d,  This,  in  fome  cafés 
will  be  manifeft  to  the  fight  :  thus  by  freezing  an  ox's  eye,  the  cryftal- 
line  humour  lofes  ail  its  tranfparency,  and  appears  perfeftly  white  througH- 
out.  The  perfon,  aifo,  who  made  the  experiment  with  the  two  frozen: 
cheefes,  oMèrvcd  both  of  them  to  bc  manifeilly  impaired  by  the  cold  ;  tho* 
one  much  lefs  than  the  other. 

21.  "  The  D«/ri&  fàilors  likewife,"  fays  Gerat  de  Vetr^  "  when  they^ 
**  wînter'd  in  Nova  Zembla^  had  their  ftrong  béer  fo  frozen,  that  they  wçre 
*'  obliged  to  melt  it  for  ufe  ;  the  fpirituous  part  whereof  being  fluid,  like 
**  yeaft,  and  too  fiery  to  be  drank  alone,  they  mixed  it  with  the  diffolv^ 
*'  ice,  which  neither  then,  nor  before,  had  any  ftrength  or  tafte,*' 
And  Captain  James  relates,  that  **  having  in  his  cold  ftation,  referv'd 
^'  fome  Alicant  wine,  till  the  fpring  ;  when,  mixing  it  with  water,  it 
**  made  but  a  very  weak  liquor  ;  having  loft  its  virtue,  by  being 
"  frozen,*' 

The  Ruffian  emperor*s  phyfician  înform'd  me,,  that  when  fome  very 
ftrong  Frencb  claret,  that  was  frozen,  came  to  be  thaw'd^  he  found  its 
colour  tolerable,  and  the  liquor  very  little  impaired  ;  that  a  weakerlbrt,. 
by  this  means,  loft  its  colour,  and  became  much  worfe  ;'  but  that  the  third 
part  of  them  remained  uncongealed  :  whence  the  cpld,.  whereto  they  were 
cxpofed,  appears  to  hâve  been  nothing  near  fo  violent  as  that  experiençed 
by  the  Mollanders  and  Captain  James.  The  famé  phyfician,  ïikewifc, 
told  me,  that  having  a  quantity  of  ftrong  becr,  in  great  part  frozen,  he 
found  the  ice  to  retain  fome  tafte  of  the  hops^  tho'îtfeen^ddifpirited,  like 
phlegm, 
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22.  A  man  of  learning,  told  me,  that  in  a  Northern  countiy» 
lefs  cold  than  Mufcovy^  he  obferved  fome  beef,  which,  having  becn 
very  long  frozen,  was  almoft  infipid  when  it  afterwards  came  to 
be  eaten  ;  and  that  the  broth  it  afïbrded  was  little  better  than  com- 
mon  water. 

23.  I  defigned,  but  wanted  opportunity,  to  try  whether  fome  par- 
ticular  plants  and  parts  of  the  Materia  Medica^  with  whofe  Ipecific  vir- 
tues  I  was  acquainted,  would  loofe  their  refpeftive  qualities  by  a  tho- 
rough  congélation,  and  différent  methods  of  thawing  ;  as  whether,  for 
inftance,  thaw'd  hart's-horn,  the  quantity  and  ftrength  of  whofe  ûtlt  and 
faline  fpirit  fliould,  before  îts  freezing,  be  tried  by  diilillatîon,  wou*d, 
after  having  been  long  congealed,  yield,  by  the  famé  trcatment,  a  likc 
proportionuof  thofe  fubftances.  We  had,  alfo,  thoughts  of  making  ctr 
periments  with  amber  and  load-ftones,  to  fee  whether  the  moft  intente 
degreeofcold,  longcontinued,  would  afFed  the  attractive  facultyof  the 
former,  and  the  attractive  and  direftive  virtue  ofthelatter. 

24.  Crédible  teftimonies  are  not  wantîng  to  fhew,  that  inteniê  cold  may 
hâve  very  confiderable  efFefts  upon  the  texture,  even  pf  folid  and  durable 
bodies.  'Tis  commonly  allowed,  that  mens  bones  are  more  apt  to  break, 
by  falk,  in  frofty  weather,  than  at  other  times  ;  and  *tis  ufually  found 
that  the  fteel  laths  of  crofs-bows,  are  rendef'd  fo  brittle  by  cold,  that 
more  than  ordinary  care  is  required  to  prevent  their  fnapping  in  the  win- 
ter:  and  I  am,  alfo,  inform'd  by  an  ingenious  overfeer  of  buildings, 
that  thofe  who  deal  in  timber,  find  it  cleaves  more  eafily  in  hard,  than 
în  open  weather.  But  thefe  eftefts  of  cold,  are  trifling  to  what  may  be 
met  with  in  more  intemperate  régions, 

25.  Captain  James  i^ys  of  the  timber  he  ufedîn  Cbarllon-IflsLndy  "that 
<«  eyery  pièce  was  thaw'd  in  thefire,  before  the  carpcnter  cou'd  work  it; 
<«  and  that  they  were  obliged  to  thaw  the  ftanding  trees,  in  the  famé 
**  manner,  before  they  could  fell  them/' 

26.  Two  différent  perfons  alfo  affured  me,  that  in  extrême  frofty 
weather,  they  had  obferved  the  timber  of  the  wooden  houfes  in  Mu/- 
covyj  to  cracK  with  a  loud  and  furprizing  noife,  but  efpecially  in  the 
night, 

The  above-mentioned  phyfician  told  me,  that  the  ftones  ufcd  for  build- 
ing in  Ruffia^  were  frequently  reduced  to  dufl  by  the  cold  -,  and  that  hc 
had  often,  in  fharp  frofts,  efpecially  if  unattended  with  fnow,  heard, 
during  the  night,  the  trees  cleave  and  crack  with  a  frightful  noife  ;  that 
the  out-fide  of  the  fir-trees,  ufed  in  their  buildings,  fometimes  did  the 
like  ;  and  that  both  of  them  would  thence  receive  large  gaping  defb, 
which  continued  till  the  thaw  i  when  they  would  clofe  up  again  of  them- 
fclves. 

27.  And  a  phyfician,  who  lived  for  fome  years  în  one  of  the  coldeft 
plantation!  or  the  fVeft-Indies^  affured  me,  he  had  found  the  bricks  hc 
cmploy*d   in  building,   very   apt  to  fpoil  by  the  lonç  and  véhément 
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cxceffive  cold  of  the  climate,  that  crumbles  the  bricks,  and  moulders 
them  away.  Tliis  may  fcem  the  more  crédible,  fuppofîng  no  defeft  in 
the  bricks,  if  what  a  learned  and  crédible  author  relates  be  true,  as  to  the 
power  which  frcezing  cold  had  to  break  even  folid  marble.  Nay,^  Olaus 
H^ormius  déclares,  that  even  brafs  inftruments  hâve  becn  broken  by  the 
cold.  And  to  this  we  may  add,  that  the  Dutcb^  in  their  ftay  at  Nova 
Zembla^  found  fome  of  their  béer  barrels,  with  the  iron  hoops  of  others, 
frozen  to  pièces  :  tho*  this  efFeft  was  not,  perhaps,  îmmcdiately  owing  to 
the  froft,  but  the  expanfion  of  the  liquor  m  the  vcflels. 

28.  General  Drummond  affures  me,  he  hâs  feen  ponds  frozen  ftrong  c- 
nough  to  allow  cannon  to  pafs  over  the  ice  thereof,  while  they  yet  con- 
taîn'd  plenty  of  live  fifh,  which,  ifcaught  and  packed  up  immcdiatdy» 
wou'd,  of  themfelves,  continue  fweet  for  about  a  month.  Twasremark- 
able  hère,  that  the  fifh,  being  drawn  out  of  the  water,  and  expofed  to 
the  cold  air,  were  immediately  frozen  as  ftiffas  a  board  ;  when,  faid  he^ 
îf  they  had  been  thaw'd  by  a  fire,  that  would  hâve  quite  fpoiled  them: 
and  fleih,  by  the  like  treatment,  becomes  incredibly  hard  and  tougk^  but 
both  being  kept  in  cold  water,  they  will  there  thaw,  become  tcn(fcr,  and 
fit  for  dreflîng  ;  tho*  in  thawing  them,  the  General  had  not  obferved  them 
to  acqnire  a  coat  of  ice.  The  famé  pcrfon  farther  told  me,  he  had  frc- 
quently  feen  men  with  their  nofes  and  upper  part  of  their  cheeks  trozen, 
while  they  themfelves  were  not  awarc  of  it  :  the  remedy  for  this,  he  faid^ 
was  to  rub  the  frozen  parts  with  fnow  ;  a  warm  room,  beina  carefiJly  a- 
voided  before  its  application.  In  Lapîandy  it  feems,  they  hâve  another 
prefent  remedy  to  reftore  frozen  limbs,  by  anointing  them  with  the  fat  of 
toafted  cheefe  made  of  deers  milk.  But  the  other  is  the  gênerai  prafticc 
in  Ruffidy  as  I  am  inform'd  by  the  phyfician  to  the  Emperor  of  that  coun- 
try  5  and  the  Doâor  told  me  he  had  difcourfed  with  a  man,  who  in  his 
ybuth  was  frozen  ail  over,  by  quitting  his  fled,  and  ufing  exercîfe  •till  he 
almoft  fweat;  and  then  returning  to  the  fled  again:  and  thus  he  mighe 
cafily  hâve  died,  had  not  the  company  accidentally  obferved  his  condition 
(for  the  perfon  who  is  froze,  feldom  finds  it  himfelf  )  and  rubbed  him  over 
with  fnow.  He  told  the  Doétor,  that  during  the  whole  time  of  his  being, 
thus  affeâed,  he  felt  no  pain  %  but  as  he  recovered,  perceived  fuch  a  kind 
of  prîcking  as  happens  in  a  part  benummed  by  leanine  upori  it. 

29.  'Tis  the  cuftom  in  Ruffia^  to  thaw  their  frozen  filhbcforc  they  dref« 
it,  by  letting  it  lie  in  cold  water,  'till  coverM  with  ice,  which  having 
taken  off,  they  lay  it  in  other  Water,  and  again  take  ofFthe  ice  \  and  thi^ 
they  repeat,  *till  no  more  ice  appears. 

^o.  A  phyfician  of  my  acquaintance,  having  purchafed  fome  Aîalaga 
facK  at  Mo/cowj  which  was  drawn  from  a  frozen  hogfhead  of  the  famc 
liquor,  it  proved  much  bettçr  and  llronger  than  wasexpeded^  but  the  ! 

remaining  part  of  the  ice  being  thaw'd,  wa3  little  more  than  phlegm.  \ 

Vol.  I.  liii  The  \ 


Digitized  by 


Google 


6io  Experiments  and  Obfervations  upon  Cold. 

Physics.  TheDoftor,  aifo,  obferved,  thc  like  to  happen  in  fome  other  liqaorsr 
Ui»-*V^-^  he  did  not,  however,    find  that  thc  fpirituous  part  always   retired  to 

thc  ccnter  of  thc  veffel,  but  that   it  lay  fomctimes  intcrfperfed  among 

thc  ice. 

31.  Some  failors  having  left  a  barrel  of  ftrong  becr  on  fliorc  in  Grr^xr- 
land^  found  it  at  their  return  thîther,  thc  year  following,  very  hard  fro- 
zen  ;  but  running  a  heated  fpît  into  the  middic  of  the  ice,  there  iflued 
out  a  turbid  lîquor,  that  was  exceedîng  ftrong  and  fpirituous,  whilft  die 
frozen  part  was  almoft  infipid. 

32.  General  Drummond  acquaînts  me,  that  thc  Frencbj  and  fomctimes 
alfo  the  Spanijh  wines>  ycarly  brought  from  Arcbangel  to  Mofcowj  arc  (a 
frozen  at  their  arrivai  thither,  that  the  owners  arc  obli^d  to  Ifcavc  thc 
calks,  cleavc  the  ice  with  hatchets,  and  fend  it  away  in  jars  ;  and  when 
this  is  dcfîgn'dtobc  reduced  to  liquor  again,  thcy  place  it  in  another 
calk,  and  bury  it  deep  in  ice  or  fnow,  wherc  it  p^dually  thaws,  with- 
out  receiving  much  damage. 

X. 

Experiments  '•  That  wàtcr  and  dther  fluîds  arc  condenfed  by  cold,  in  proportion 
relating  to  the  to  thc  dcgrcc  whcrcin  that  quality  afFedts  them,  has  bcen  generally  al- 
exfanfam  of  low'd  ;  tiU  fomc  fpcculativc  men  of  late,  queftion'd  tlie  truth  hercof,  up- 
"^q^aws  Tuidf  ^"  account  of  the  levity  of  ice,  and  maintained  that  body  to  bc  not  con- 
infreezing.    dcnfcd,  but  rarificd  water. 

2.  And,  indeed,  if  in  our  method  of  freezing  water,  from  thc  bottom 
upwards,  a  bolt-head,  fiird  till  the  fluîd  reaches  into  îts  ftem,  bc  em- 
ploya, the  ice  will  afcend  much  higher  than  the  water  did  before  it  was 
froze  ;  and  upon  the  gentle  thaw  ot  that  ice,  thc  fluid  it  turns  to,  will 
dcfccnd  to  the  height  it  ftood  at,  before  its  congélation  began. 

3.  There  are  other  ways  to  manifcft  thc  expanfîon  of  water  by  freez- 
ing. Having  poured  a  proper  quantity  of  water  into  a  ftrong  cylîndri- 
cal  carthen  veffel,  wc  expofed  it,  uncovered,  both  to  the  opcn  air  in 
frofty  nights,  and  the  opération  of  fnow  and  fait  \  and  obferved  diat  thc 
ice  produced  in  both  cafés  reached  higher  than  the  water  before  •twas 
froze.  And  if  a  concave  Cylinder,  made  of  any  compaâ  mattcr,  bc 
flightly  ftop*d  at  one  end  with  wax,  and  fiUed  with  water  at  the  other» 
and  then  that,  alfo,  beclofed  in  the  famé  manner  -,  if,  I  fay,  this  pipe 
be  fufpended  in  air  fufficiently  cold,  thc  contain'd  water  will  bc  froze, 
and  thc  ftopplcs  at  both  ends,  or  at  leaft  at  one,  will  bc  thruft 
out;  and  a  rod  pf  ice  appear  thereat,  in  continuation  with  thc 
tube. 

4.  Having  caufed  fomc  large  ftrong  bottles  tobe  fillM  with  a  congeala- 
ble  liquor,  (cxccpting  their  necks  which  contain'd  fallct  oil,)  I  obferved 
that,  during  a  very  long  and  fharp  froft,  thc  contain'd  water  was  fo 
far  expanded  by  congélation,  that  it  not  only  thruft  the  corks,  but 
the  congealed  oil,  together  with  the  frozen  water>  out  of  the  necks  ; 
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xvliîicthere  appeared,  above  the  iipper  part  of  the  bottles,  cylinders,  fe-pHYsic 
veral  inches  in  height,  confiftîng  partly  of  concreted  oil,  and  partly  of  \  ^* 

congealed  water,  with  the  corks  on  thcîr  tops. 

5.  But  'tts  faid,  in  defence  of  the  vulgar  doârîne,  that  the  cold  of 
tlie  external  air,  contraéb  what  is   containM  in  the  glafles,  when    they 
.  break  in  frofty  weather,  and  burfts  the  fîdes  thereof,  to  fîll   the  fpace 
deferted   by  thè  Ihrinkîng  of  the  internai  fluid  ;    for    fcar    a  vacuum 
fliould  be  left  in  the  glafs.     The  preceedîng  experiments,  however,  may 
ferve  to  (hew  the  contrary  :  and  tho'  veflels  only  halffilled  with  water 
are  of  ten  burft  by  this  means  ;    we  hâve  fufficiently  accoiinted  for  that 
phcnomenon,  without  the  help  of  a  Fuga  vacui^  or  the  weight  of  the 
external  air,  by  the  bare  expanfion  of  the  contain'd   liquor  ;    the  gla- 
ciation whereof  begins,  as  we  hâve   formerly  faid,  at  the  top  ;  where 
the  ice  firft  ftrongly  prefles  againft  the  fides  of  the  glafs  :.  whencè  the 
water  îs  preffed  betwcen   that  and  the  bottom  ;  and  confequently  by  îts 
expanfive  force  in  freezîng,  burfts  the  including  veflel,  if  it  make  not 
â  proportionable  rcfiftance.     But  farther,  if  water  be  frozen  in  a  broad 
veflel,  that  is  too  ftrong  to  yield  to  the  force  of  the  froft,  the  furface  of 
the  ice  contiguous  to  the  air,  will  rife  convex  -,  the  expanfive  power  of 
the  fluid  prevailing  there  more  than  againft  the  fîdes  or  bottom  of  the 
veflel.     And,  laftTy,  having  carefully  fealed  three  very  light  and  thin 
glafs  bubbles,  of  différent  fhapes  and  fîzes,  whilft  the  air,  within  them, 
was  of  a  convenient  temper,    we    expofed   them    fometimes  to   very 
frofty  weather,  and  at  others,  to  a  mixture  of  fnow  and  ice  -,  but  could 
hot  pcrceive,  that  any  of  them  were  fo  much  as  crack'd  thereby  ;    fo 
that  if  the  încluded  air  was  hère,  according  to  the  popular  notion  con- 
denfed,  the  fpace  ît  deferted  was  a  vacuum  -,  whence  confequently  the  bub- 
bles would  hâve  been  broke. 

6.  Having  fiUed  feveral  long  vials  to  the  lower  part  of  their  necks 
with  common  water,  and  left  them  ail  unftopp*d  ;  not  only  one  of  them 
that  I  ftiPd  up  and  down.  in  a  mixture  of ,  ice,  fait,  and  water,  was 
fuddenly  broken  upon  the  congélation  of  the  contained  water  ;  but  ma* 
ny  others  that  were  expofed  to  treezc  more  leifurely  in  the  air,  were  likc- 
wife  broken  to  pièces  by  the  expanfion  of  the  freezîng  water  j  as  appear* 
ed  both  by  the  gaping  cracks,  and  becaufe  the  ice  was  confiderably  rifen 
in  the  necks,  above  the  former  ftations  of  the  water  :  and  if  it  had  been 
niore  ealy  for  the  induded  water  to  gain  room,  cither  by  ftrctching  the 
glafs,  or  leavingthefuperficial  ice  congealed,  at  firft,  in  the  neck,  or  by 
both  thefe  means  together,  than  to  break  the  vial,  it  would,  probably, 
hâve  remain*d  entire. 

7.  Not  only  water,  but  other  moift  bodies  expand  by  cold,  When 
upon  expofing  eggs  to  a  fufficient  degree  of  this  auality,  the  contained 
inoifture  was  turned  to  ice,  it  burft  the  fliells  alunder,  and  occafioned 
many  gaping  cracks  therein. 

8.  Milk,  urine,  and  Rbenijb  wine,  being  feverally  expofed  in  glafs- 
€gg9>  to  freeze,  they  were  not  obferved  to  fubûde  before  they  rofe 
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Ph  YSïcs.  the  urine  bcgan  to  fwell  much  later  than  theother  two,  tho%  at  lengdi»  it 
aicended  much  higher  than  they  ;  the  wine  rofe  an  inch  above  its  mark, 
mîlk  two,  and  the  urine  fix  or  feven. 

g.  Wc  poured  a  flxong  folution  of  Dantzick  vitriol,  înto  a  cylîndri- 
cal  tube,  fealed  atone  end,  till  it  rofe  to  the  height  of  fix  or  eight  inches 
therein*,  then  freezing  it  with  fnow  and  làlt,  the  liquor  became  very 
opake,  and  appearéd  as  if  it  had  been  wholly  turned  into  vitriol,  ex- 
cept  a  little  tbat  remained  at  thebottom,  tranfparent  and  fluid  ;  whiiethe 
ice  hère  rofe  confiderably  higher  than  the  folution  did  before  congélation. 
'Twere  worth  trying  whether  even  firm,  folid  bodies,  would  not  dilate 
with  a  fomewhat  exceffive  cold.  The  invifible  moifturein  the  air,  before 
rainy  weather  happens,  apparently  alters  the  dimenlions  of  doors,  win- 
dow-ihuts  *,  and  fuch  wooden  work  as  has  not  been  well  feafoned.  Much 
more  water  is  u&d  to  make  bread  than  what  exhales  in  the  oven,  yet 
the  remaining  water  is  invifible;  and  thus,  hart*s-horn,  (punge,  and 
many  other  dry  bodies,  afford,  by  diftillation,  plenty  of  phlegm,  which 
cannot  be  wholly  attributed  to  the  opération  of  ttie  fire  upon  them. 
Such  confiderations  make  it  probable,  diat  the  moifhire  aâually  exifting 
în  folid  bodies,  may  difpofe  them  to  fwell  in  freezing.  This  experîrocnt, 
carefully  made,  might  give  light  to  the  ftrange  phenomenon,  obferved 
by  the  Hutch  in  Nova  Zemblûj  where  their  clock,  fitys  Geraf  de  Veer^ 
was  fo  frozen  by  the  cold,  that  an  additional  weight  would  not  make  it 
go.  And  the  famé  thing  is  related  by  Captain  JameSy  to  hâve  happened 
both  to  his  clock  and  watch  ;  tho*  they  were  conftantly  wrapped  up,  in  a 
cheft  that  ftood  by  the  fire  fide.  This  effed,  indeed,  might  poffibly  pro- 
ceed  from  other  caufes  ;  but  if,  as  we  formerly  obferved,  the  frofl  can 
get  into  metals,  it  may  alfodiflend  them  ;  from  whcnce,  in  this  café,  that 
correfpondence  between  the  parts  of  the  clock,  that  is  neceflTary  to  its  mo- 
tion, may  be  deftroy'd  :  dius  I  hâve  feen  the  exaâ  parts  of  an  iron  in- 
ftrument,  would  by  no  means  fall  in  with  each  other,  when  expandcd  by 
heat. 

lo.  Having  almoft  fîlledabolt-head,  whofe  ftem  was  purpofely  drawn 
very  flcnder,  with  water,  and  placed  it  in  a  mixture  of  fait  and  ice, 
the  water  immediately  appearéd  to  be  a  very  little  deprefs'J;  tho*  it 
afterwards  fell  no  lower,  nor  cxhibited  any  other  phenomena  of 
freezing  water,  except  that  when  the  fluid  began  to  congeal  at  the 
bottom,  it  had  a  manifeftly  quick  afcent.  We,  therefore,  caufed  the* 
bolt-head  to  be  made  with  its  fpherical  cavity  3  i  inches  in  diameter,  and 
ftem  no  thicker  than  a  raven's  quill  ;  and  filling  this  to  a  proper  height 
with  water,  we  obferved  upon  immerfing  the  glafs  in  the  famé 
kind  of  mixture,  that  the  water  inflantly  afcended  the  leng^h  of  a 
barley-corn  in  the  flem,  with  the  utmoft  velocity;  after  which,  the 
water  flowly  fubfided  again  to  its  former  flation  :  which  agrées  very 
well  with  the  fuppofition  of  the  Florentine  virtuofi,.  who  imagine  fo 
iudden  a  change  muft  prOcecd  from  the  cpntraétion  of  the  containing 
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prefsM  foon  after  its  firft  fubfîding,  beforc  it  began  to  rifc  ;  tho*  I  hâve 
formcrly  found  water  to  fufFer  fomc  degrec  of  condenfation  by  the  aftion 
of  a  frigorifie  mixture,  beforc  it  began  to  yield  any  ice.     We  farthcr  ob- 
ferved  in  this  experiment,  that  after  the  finking,  or  immediately  upon 
the   firft  rife  of  the  water,  the  furface  refted  a  while  in  the  famé  place, 
till  the  upper  part  of  the  v^ter  began  to  afœnd  by  reafon  of  the  glacia- 
tion of  the  lower  ;  but  this  paufe  was  very  uncertain  in  its  duration,  ac- 
cordîng  to  the  différent  ftrength  of  the  aétion  of  the  mixture  on  the  ad- 
jacent water.     The  fluid  beginning  to  freeze  hère,  rofe  with  a  furprizing 
velocity  up  the  ftem  ;  fo  that  in  the  fpace  of  a  minute,  it  would  often 
fhoot  to  the  height  of  feveral  inches  ;  and  would,  prohably,   hâve  rifen 
much  higher,  if  the  ftem  had  been  of  a  fufficient  length.     In  ail  the  ré- 
pétitions of  this  experiment,  I  never  faw  any  confiderable  intumefcencc 
of  the  water  immediately  précède  glaciation  -,  but  the  afcent  of  the  fluid 
was  always  attended  with,  if  not  precedcd  by  the  aftual  freezing  of  fomc 
parts  of  the  water  that  Jay  neareft  the  mixture  :  which  I  take  to  be  the 
caufe  of  this  phenomenon.     But  fo  fmall  a  degrec  of  glaciation  is  requi- 
red  to  make  the  fluid  fenfibly  rifc,  that  it  requircs  attentive  eyes  to  dif- 
cover  it.     Laftly,  we  remarked  with  plcafure,  that  if  the  glafs  in  this 
experiment,  werc  immediately  taken  out  of  the  mixture,  after  the  water 
.began  to  afcend  ;  the  very  thin  film  of  ice  would  be  fuddenly   thaw'd 
hereby,  and  the  liquor  begin  again  to  fubfide  in  lefs  than  half  a  minute  ; 
but  upon  replacing  it  in  the  ice  and  fait,  immediately  after  the  diflblution 
of  the  films  of  ice,  the  liquor  began  again  to  freeze  in  an  inftant  :    fo 
that  ice  has  fhot  up  into  the  ftem,  in  the  fpace  ctf  half  a  minute  from 
Its  return  -,   and  within  a  minute  and  a  half  more  the  cavity  of  the  fphc- 
rical  part  has  appeared  fiUed  therewith. 

XI. 

1 .  It  muft  not  be  univerfally  concluded  from  the  preceding  experi-  Experîments 
ments,  that  ail  liquors  will  expand  by  any  degrec  of  cold  whatever  ;   (or  reiating  to  the 
in  our  trials  with  fpirit  of  wine,  Aquafortis^  oil  of  turpentine,  and  other^'^^î^ jj 
liquors,  that  we  could  not  bring  to  freeze,   the  contrary  appeared  \  as  *^^^^  ^ 
allô  in   oil  congealed  by  cold  fo  that  a  great  différence  ought  to  bc 
allowed  between  water  and  aqueous  liquors  on  one  fide,  and  oil,  and  fe- 
veral other  oleaginous,  highly  fpirituous,  or  corrofive  fluids  on  the  other, 

as  to  the  change  of  their  dimenfîons  by  cold.  We  hâve  not,  however, 
made  a  fufiîcient  number  of  experiments  to  reduce  this  matter  to  a  cer- 
tainty  ;  but  this,.  in  the  gênerai,  may  be  faid,  we  remember  no  fenfî- 
blc  expanfïon  produced  in  any  liquor,  by  cold,  but  rather  a  roanifeft 
condenfation,  unlefs  it  were  aftually  froze. 

2.  Upon  forrounding  fpirit  of  wine,   contained  in  a  fmall  glafs  egg, 
furnifhed  with  a  very  flendcr  ftem,   with  a  mixture  of  ice  and  ialt,  for 
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Physics.  feveral  hours  ;  it  froze  not  at  ail,  but  gradually  fubfided,  the  length  of 
i  inch  in  the  ftem  ;  and  tho*  it  afterwards  feemed  to  rife  a  little,  yet 
it  never,  during  that  time,  afcended  to  its  firfl  ftation. 

3.  Pouring  mercury  into  a  bolt-head,  till  it  reached  pretty  far  into 
the  neck,  which  was  purpofely  made  more  flender  than  ordiaary,  purg- 
ing  it  of  the  air  it  contained,  and  placing  it  in  a  mixture  of  ice  and 
fait  ;  the  cold  affeâed  it  fo  much,  that  wc  difcerned  it  to  move  down- 
wards  the  length  of  two  inches  in  the  neck  :  which  great  dcfcent  can- 
not  poOibly  be  attributed  to  the  contraction  of  any  reniaining  air  ;  tho' 
'm  had  thercby  been  reduced  to  a  point.  We  found,  alfo,  that  the  mer- 
cury, tho*  not  frozen  by  this  means,  retained  part  of  its  acquired  cold, 
for  many  hours  after  ;  for  it  continued  below  its  original  ftandard,  tho' 
kept  ail  night  in  a  warm  room. 

4.  We  poured  common  oil  into  a  fmall  glafs-e^,  with  a  ûender  ftem, 
till  it  rofe  confiderably  above  the  oval  part  of  the  glafs  ;  then  placing  a 
mark  at  the  dation  of  the  âuid,  we  fet  the  veflel  in  fnow  and  (ait  ;  where- 
by  it  fubfided,  till  it  became  quite  congealed  ;  when  it  appeared  fhrunk 
above  an  inch  below  the  mark,  whereto,  upon  being  thaw'd,  it  re-af- 
cended. 

5.  This  experiment  was  repeated  with  nearly  the  famé  fuccefs;  but 
we  now  found,  that  if  the  glafs  werc  removed  from  the  mixture  to 
any  place  near  the  fire,  the  oil  not  only  thaw'd,  but  afcended  aboyc 
the  mark.  For  a  third  experiment,  we  fealed  up  the  oil  in  the  fiimc 
glafs,  which  gave  us  ftill  the  famé  phenomenon.  That  die  congeal- 
ed oil  was  hère  really  condenfed,  appeared  from  its  linking  in  the 
famé  kind  of  oil  cold  and  unfrozen  ;  notwithftanding  the  fevcral  bub- 
bles  of  air  that  ufually  adhered  to  each  lump,  wherewith  wc  made  the 
experiment.  This  was  not  only  tried  with  oil,  congealed  by  fnow  and 
fait,  but  with  fome  lefs  frozen  by  the  bare  cold  of  the  open  air  ;  but 
the  latter  appeared  to  fînk  more  flowly  than  the  former  -,  and  lumps  (& 
it  would  not  continue  under  fack,  or  claret,  but  if  thruft  down  herc- 
în,  prefently  emerged. 

6.  Whether  chymical  oils,  tho*  they  alfo  ihrink  with  a  moderne 
degree  of  cold,  will  contraâ  or  expand  by  freezing,  wc  cannot  déter- 
mine \  the  hîgheft  degree  of  cold  wc  could  procure,  proving  infufici- 
ent  to  congeal  them  :  but  furroundîng  a  fliort  glafs  pipe  full  of  liquid  oil 
of  anifeeds,  with  ice,  obtaîned  in  a  warm  feafon,  we  obferved,  when  it  had 
hereby  loft  its  fluidity,  'rwas  confiderably  funk  below  its  former  hcight. 

7.  We  alfo  made  the  experiment  with  the  empyreumatical  oil  of  guaia- 
cum,  by  expofîng  it,  in  veflels  of  a  proper  (hape,  to  the  great(fl  de- 
gree of  cold  we  could  produce  ;  but  it  did  not  thereby  lofe  its  fluidity, 
only  flirunk  very  manifeftly. 

8.  We  immerfed  two  fealed  weather-glaffes,  (fiUed  the  oncwidi  jjpint 
of  wine  tinged  with  cochineal,  the  other  with  a  blue  miicturc  of  wc 
fpirit  of  human  blood,  copper,  and  fpirit  of  wine)  in  watcr,  till  it  bcgin 
10  frcczc  \  when  removîng  the  glaffes  into  oil  of  turpcntinc,  fumnindri 
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^with  fnow  and  fait,  the  liquors  of  both  thermometers  confiderably  fub-PHYsics. 
fided,  and  the  blue  one  above  half  an  inch  ;  whence,  by  the  way,  it  ^^  ^/^'i^ 
fârcher   appears,    that   the  air  can   impart    a    greater  degree  of  cold 
than  is  required  (o  freeze  water,  or  than  ice  itfelf  wiU  always  com- 
municate. 

9.  Efiential  oil  pî  anifeed  being  poured  into  a  round  glafs  fitted 
vith  a  ftem,  *till  it  refted  at  the  height  of  five  inches  above  the  bail, 
we  placed  the  glafs  in  a  veATel  of  water  made  cold  by  fal-armoniac  ; 
whereby,  when  the  oil  was  coagulated,  almoft  like  Sperma  CeU\ 
its  upper  furface,  we  found,  had  fhrunk  three  inches  bclow  the  mark  it 
firft  ftood  at:  and  the  oil,  when  thus  congealed,  notwithilanding  the 
many  bubbles  of  air  it  then  contain'd,  wou'd  fink  in  water,  tho*  when 
liquid  it  fioated  thereon. 

XII. 

1.  What  gave  the  moderns  their  firft  hint,  to  fufpedt  water  to  hcExperimintsm 
expanded  by  freezing,  was  the  floating  of  ice  upon  water  ;  which  is  moftf  ^'"^  j^'^^'- 
vifible  in  large  quantities  of  that  concrète:  for  in  fmatl  fn^ments  ^^^^t^j^f^'* 
will  fometimes  rifebutvery  little  above  the  furface  of  the  fluid;  th&  cau/eo/le<ui9 
failors  complain,  that,  in  the  frozen  iêas,  they  often  meet  with  floating<«  îct. 
rocks  of  ice,  as  high  as  the  mafts  of  their  Ihips.     Now,   in   café  the 

ice  be  folid,  and  not  compofed  of  feveral  fragments  cemejited  together» 
fo  as  to  Icave  large  cavities  fillcd  with  air,  'twouM  be  çafy  to  détermine 
à  priori  its  height  above  the  water  \  fuppoling  circumftances  as  they 
iland  with  us  :  for  a  prifm  of  ice  floating,  ereô,  in  frelh  water,  wou'd, 
according  to  our  experiments  of  the  expanfion  of  water  by  freezing> 
hâve  its  immerfed  part  eight  or  nine  times  longer  than  its  extant. 

2.  Pièces  of  clear  ice,  apparently  free  from  bubbles,  wou'd  not,  in 
our  trials,  fink  in  fpirit  of  wine,  of  the  firft  diftillation  from  brandy, 
and  fioated  in  that  drawn  from  quick-lime  ;  but  if  the  fpirit  were  well 
warm'd,  'twou'd  fink  ;  and  fometimes  flowly  émerge,  or  remain  fuf- 
pended,  as  the  liquor  grew  cold  again  ;  whilft  the  ice,  thaw'd  by  the 
heat,  ftream'd  vifibly  thro'  the  lighter  fpirit  :  common  water,  however, 
tho*  heated  very  hot,  fuftain'd  the  fragments  of  ice  put  into  it,  whiclv 
in  oil  of  turpentine,  or  thricc  reftified  fpirit  of  wine,  funk  like  a 
ftone. 

3.  That  the  levity  of  ice,  comparcd  with  water,  proceeds  from  the 
bubbles  of  included  air,  which  caufe  it  to  pofifefs  more  fpace  when 
congealed,  than  when  fluid,  is  évident  from  its  texture.  But  if  this 
alone  be  the  caufe  hereof,  many  minute  bubbles,  invifible  to  the  na-. 
ked  eye,  muft  be  contain'd  in  ice  \  for,  altho'  numerous  bubbles  arc 
çonfpicuous  in  fome  parcels  hereof,  and  even  render  thcm  whitifii  and 
untranfparent  ;  yet  othcrs  that  were  clear  as  cryftal,  hâve  beea  ob- 
ferved  to  float  on  water.    We,  thcrcfore,  cxamin'd  fome  of  the  latter 
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Physics*  fort  withan  excellent  mîcrofcopc  5  but  couM  not  by  this  means  dîfcorcr 
a  fufficieiît  number  of  bubbles  to  perfuade  us,  that  thefe  alone  were  thc 
adéquate  caufe  of  thc  levity  of  ice.  One  pièce,  in  particular,  appear*d 
quite  deftitute  of  bubbles,  whcn  view'd  with  this  glafs  ;  yct,  when 
plunged  under  water,  it  wouM  prefently  émerge  ;  while  anothcr,  lefs 
dear,  (hewM  plenty  of  bubbles,  fome  whereof  were  fmall  as  pins  heads, 
and  others  fo  excoeding  minute,  as  to  be  almoft  invifible,  thro*  the  mi- 
crofcope  idHf.  It  nmy  be  hère  remarked,  what  will  prefently  be  provcd» 
that  the  abfolute  weight  of  ice,  and  the  water  that  afforded  it,  are 
riie  famé.  Bubbles,  howcvcr,  muft,  doubtlefs,  be  part,  if  not  thc 
wholc  of  thc  caufe,  of  thc  levity  and  expanlion  of  ice  ;  and  thcrefore, 
their  génération  is  one  of  the  ffioft  confiderable  phenomena  of  cold  : 
and  to  find  out  how  thofe  caviries  are  produced,  and  if  pcrfeâly.  fiill, 
what  fubftance  they  contain,  is  no  trifling  enquiry  into  the  nature  of  this 
quality. 

4.  Mr.  Hobbsj  with  fome  others,  feems  to  think  the  expanfion  of 
water  by  congélation,  is  caufed  by  a  freih  infînuation  of  the  external 
air,  wkich  conftitutes  the  bubbles  obferved  in  ice.  But  then,  how  hap- 
pcns  it,  that  when  oil  is  frozcn,  the  admiffion  of  thc  air  does  not  cx- 
pand,  but  condenfe  it  ?  Kowerer,  pouring  water  into  a  glafs-^g, 
blown  with  a  long  ftem,  till  *twas  almoft  fiUM  thcreby,  wc  fealed  it 
faermctically  toprevent  any  infinuation  of  thc  air;  whcn,  cxpofing  it 
to  congélation,  thc  frozcn  water  manifcftly  cxpanded,  and  fwdled  with 
mimcrous  bubbles,  which  often  gave  it  a  whitilh  opacity.  And,  me- 
talline  vef&ls,  alfo,  being  fill'd  with  water,  and  careiully  ftop*d  did  not 
prevent  congélation,  but  thc  cold  cxpanded  thc  Itquor,  and  titm*d  it  to 
ice,  with  pTenty  of  bubbles. 

5,  •'Hs  very  improbable,  diat  bubbles  fhould  be  produced  by  the 
air  contain'd  in  the  glafs,  mixing  with  the  water  tlûtt  was  hermeti- 
cally  fealed  up,  hecaufe,  if  bubbles  muft  caufe  thc  expanfion,  how  fhall 
thc  water  be  at  firft  expanded  to  reduce  the  air  into  bubbles  ?  Be- 
iides,  'tis  certain,  the  air  retains  îts  ftatîon  abovc  the  water,  and 
kceps  together  in  one  parccl  j  as  wc  fliall  fee  hereafter.  Morcovcr, 
ice  and  bubbles  hère  ufually  begin  to  appear  from  the  botcom  of  thc 
vcflèl  ;  in  which  café  the  air,  a  body  fo  much  lighter  than  water,  can- 
not  be  fuppolèd  to  force  its  way  thro*  it  j  efpccially  fincc  it  does  not 
appear  to  defcend  in  bubbles,  as  is  ufual  wherc  air  pénétrâtes  water. 
But  wheré  the  veflel  is  quite  filled  bcfbre  *tis  ftoppcd,  no  air  can  dive 
into  thc  contain*d  water,  bccaufe  nonc  is  Icft  to  hâve  diat  cffcô.  And 
laftty,  if  ail  the  bubbles  were  made  of  real  air,  and  fill*d  therewith,  it 
wou'd  emeige  upon  thawing  thc  ice  j  and  a  quantity  thercof  be  ob- 
tainable,  capable  of  fiUing  tbe  excefs  of  (jpace  poflefied  by  water,  when 
fh>ze,'abovc  what  it  took  up  when  fluid:  which  is  contrary  to  our 
expcrimcnt»  madc  to  that  purpoft,      Upon  trial,  howcvcr,  wc  find, 
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that  thcfc  bubbles  contain  but  little  air  •,   not  more,  perhaps,  than  ufual-  Physics> 
\j  lurks  in  the  particles  of  fluids.  ^ 

6.  And  that  ail  of  them  are  not  filled  with  the  air  originallj  con- 
tainM  in  the  water,   appcars  from  the  expanfion  of  the  water,  and  the 
quantity  of  fpace  poflefs'd  by  the  bubbles  \   wlûch  fpace  cannot  be  ade* 
quately    filled   with  the  latent  air,    unlefs  the  famé   parcel  of  matter 
cou*d  really  fill  more  fpace  at  one  time,  than  at  another  ;  which  feems 
pbyfically  impoffible.     But  the  foUowing  experiments  will   give  more 
light  in  this  matter.     (i.)  Having  kept  fair  water  in  an  exhaufted  re- 
ceivcr,  till  it  afForded  no  more   bubbles,   wc   immediately  removed   it 
into  fnow  and  fait,  where  it  continued  for  a  confîderable  time,  beforc 
ît  began  to  freeze,  whilft  we  obferved  it  not  to  fwell  near  fo  much  a$ 
conunon  water  ;  and  the  ice  was  but  thinly  ftored  with  bubbles  ;  tho'  à 
few  vcry  fmall  ones  appeared  thcrein,  upon  viewing  it,  placed  between 
the  vigorous  flameof  a  candie  and  my  eye,     (2.)  Part  of  this  famé  ice» 
being  gently  thawM,  and  poured  into  a  glafs  tube  to  freeze  afrefli,  it 
fwelled  confîderably,  and  burft  the  glafs  ;   the  içe  appearing  opake  with 
bubbles.     (3.)  We  poured  water  into  a  fmall  glafs-e^,  till  it  rofe  to  the 
height  of  an  indi  within  the  ftem,  and  then  placed  it  in  a  tall  cylindrical 
receiver  ;  after  a  thorough  exhauftion  whereof,  during  which,   the  wa- 
ter fecm'd  to  boil  very  confîderably,  and  for  a  long  while  together, 
we  removed  the  glafs-e^  into  a  veiSêl  of  ice  and  (ait,  and  there  fuf- 
fcr'd  it  to  remain  for  twclve  hours,   that  ail  the  "water,  except  what 
was  in  the  neck,  might  be  perfeâly  froze  ;  at  the  end  of  which  time, 
we  found  it  to  hâve  rifen  far  above  its  original  height  :   removing  then 
the  glafs  into  the  open  air,  we  quiedy  fuffer'd  the  ice  to  thaw,  whilft 
in  the  external  part  of  the  ice,  near  the  iides  of  the  e^,   we  beheld 
plenty  of  bubbles  ;    but  when  this  was  diflbived,  the  reft  of  the  ice 
appear'd  of  a  peculiar  and  unufual   texture,   without   any  yifible  bub- 
bles, but  alm(À  refembling  a  pièce  of  frofted  glafs  ;   the  parts  caufing 
the  aiperity,  feeming  very  thick  fet  :   this  ice,  however,  floated  in  the 
liquor  into  which  the  other  was  melted  ;  and  whilft  a  lump  hereof  re- 
main'd,  about  the  bignefs  of  a  walnut,  we  conveyed  the  egg  back  to 
the  receiver,  which  having  exhaufted,  a  few  bubbles,   at  length,    ap- 
pear'd  in  the  water  ;    each  whereof  was  an   hundred  times  Tefs  than 
one  of  thofe,   firft  taken  notice  of  in  the  famé.     Some  fmall  bubbles 
alfo  hère  appear'd  in  the  ice,  which  were  not  perceived  befbre  ;    but 
it  did  not  diflblve  manifeftly  fafter  in  vacuoy  than  in  the   open  air^ 
but  being,  at  length,  whoUy  uncongealed,  we  took  out  the  ^afs,  and 
found  the  water  had  fubfided  to  its  original  ftandard,    if  not,  rather, 
JA  very  little  below  it.     The  expanfion  of  the  ice  was  hère  confiderr 
able  ;  for  the  water  rofe  3  i  incnes  in  the  ftem,  tho'  the  whole  quan<» 
tity  employ'd,  were  but  two  ounces  and  a  half. 

7.  We  fill'd  a  fmall  cylindrical  tube,  clofed  at  one  end,  with  wa- 
ter,  and   thruft  it  into  a  wide-mouth'd  g)als  half  fill*d  with  ice  and 
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Physics.  fait;  then  convcying  ail  into  a  rcceiver,  and  pumping  out  thc  air,  % 
great  number  oi  bubbles  iflued  both  from  the  upper  and  lowcr  parts 
of  the  water  ;  moft  of  which  brokc  into  thc  reccivcr.  Then  finding 
the  engine  to  continue  ftanch,  and  by  the  fwelling  of  the  higher  part 
of  the  water,  the  under  to  be  frozen,  we  kt  in  thc  eztcmal  air,  rc- 
moved  the  receiver  before  thc  mixture  was  half  melted,  and  found  thc 
water  in  the  q^linder,  as  high  as  that  mixture  had  reached,  turn'd  to 
ice,  wherein  were  fome  large  confpicuous  bubbles,  and  fmall  ones  cnow 
to   render  it  opake. 

8.  Upon  pouring  water  into  a  glafs-egg,  till  it  rofe  to  a  certsdn 
notèd  height  in  the  neck,  and  fetting  it  to  freeze  in  a  mixture  of  icc 
and  fait,  that  reach'd  within  an  inch  of  its  upper  furfàce,  we  ob- 
fcrved  the  following  particulars.  (i.)  Thc  water  did  not  fenfibly  fub- 
fide  before  it  began  to  freeze.  (2.)  Within  a  quarter  of  an  hour,  it 
began  to  fwell,  and  fome  of  its  parts  that  lay  next  the  (ides  and 
bottom  of  the  glafs  were  frozen.  (3.)  In  the  fpace  of  an  hour,  from 
firft  expofing  the  water  to  freeze,  it  rofe  4  i  inches  above  thc  mark  ; 
and  before  'twas  taken  out,  it  had  afcended  5  \  inches  higher  than  the 
famé,  tho*  part  of  the  water  then  remain'd  unfrozen*  (4.)  The  lower 
parts,  only,  of  the  water  were  congealed,  and  not  its  upper  furiâce. 
(5.)  No  confîderable  bubbles,  during  this  great  élévation,  appear'd  in 
the  unfrozen  parts  of  the  water  -,  but  the  ice  feem'd  full  of  them  5  and 
feveral,  towards  the  latter  eijd  of  the  experiment,  were  grown  vcry 
large  and  differently  figured,  whilft  others  ihew*d  lefs.  (6.)  Upon  ta- 
king  out  the  glafs  whilft  the  water  was  at  the  higheft,  and  pouring 
în  oil  till  it  rofe  two  inches  above  the  former  furface,  we  nimbly 
fealed  the  glafs,  during  which  opération  the  water  fubûded  a  lîttlc  ; 
but  replacing  the  glafs  in  the  mixture,  thc  water  foon  regain'd  its 
former  height,  whilft  the  height  of  an  inch  and  half  of  the 
fealed  glafs  was  unpoffefsM  by  thc  two  liquors.  (7.)  In  thcfe  cir- 
cumftances  we  carefully  weigh*d  the  egg,  firft  in  air,  and  then  in 
water,  the  better  to  difcover  if  the  glafs  fhrunk  ;  and  whilft  k  hung 
balanced  in  the  latter,  the  ice  thaw'd,  and  many  bubbles,  great  and 
fmall,  afcended,  the  former  with  a  wrigling  motion,  and  vanilh'd  at 
the  top.  (8.)  As  the  icc  thaw'd,  the  water  and  oil  defcended,  till  the 
whole  was  diflblved  ;  at  which  time  we  obferved  the  fcales  to  conti- 
nue horizontal  ;  and  that  the  water  was  again  fubfided  ezaâly  to  its 
original  ftandard,  notwitbftanding  fo  confiderable  an  avolation  of  bub- 
bles. •  (9.)  Inverting  the  glafs,  we  gently  broke  off  its  fealed  ûendcr  end, 
under  water,  part  whereof  being  impell'd  up,  fenûbly  reduced  the  air 
àt  the  oppofite  end  within  narrower  bounds.  (10.)  Thc  glais  being  agûn 
inverted  and  held  ûill,  the  water  newly  admitted,  together  with  thc 
former,  and  the  oil,  poflèf&'d  the  famé  places  with  the  water  and  oil 
before  the  glafs  was  fealed.  (11.)  Laftly,  upon  throwing  out  the  oil, 
and  employing  a  litde  of  the  famé  water^   occafîonally»  we  found  thc 
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^lafs^  fiil'd  to  its  highcft  mark,  wcîghM  4374  grains,   but  when  fîll'd  Physïcs, 
to  thc  lowcft  mark  4152,  and  when  quite  empty,  only  T032  grains  i^—* 
ib  that  thc  water  contain*d  between  the  higheft  and  the   loweft  mark, 
and  raiied  foy  glaciation,  was  about  a  fifteenth  part  of  the  whole,  and 
"wou'd  probably  hâve  been  more,  had  the  whole  been  frozen. 

9.  We  poured  water  into  a  large  glafs-e^,  till  it  reach'd  an  inch  hîgh 
în  the  ftem  y  thcn  expofing  it  ail  night  to  à  mixture  of  fnow  and  fak, 
placed  below  the  bottom  of  the  ftem,  we  found  the  water,  about  ten 
thc  next  morning,  rifen  fifteen  inches  above  the  former  height  ;  the 
whole  cylinder  of  water  contînuing  fluid  ;  then  fufFering  the  water  to 
iwell  freely,  it  reach'd,  withirt  feven  or  cight  hours  time,  to  the  top 
of  thc  glafs  -,  fo  that  a  drop  or  two  ran  ovcr  ;  that  is,  it  afcended  nine- 
teen  inches  above  the  firfl  mark  ;  which  fcarce  allowed  us  to  féal  up 
the  end  ;  but,  afterwards,  removing  the  veffel  into  a  warm  place  till 
jiext  morning,  and  ail  the  ice  in  the  belly  being  thaw'd,  the  water 
fubfided  a  little  below  its  firft  ftation,  by  reafon  of  a  little  that  was  fpilt 
in  fealing  the  glafs  :  but  hère  an  accident  hindcr'd  us  from  profecuting 
thc  cxperiment  farther.  ' 

10.  Another  glafs,  furnifh'd  as  the  former,  being  placed  to  freezc  in 
die  famé  manner,    its  water  rofe  near  an  inch  in  lefs  than   an  hour  ; 
when  that  in  the  bail  and  junéburc  of  the  ncck  was  frozen  into  lamimty 
which  afcer  an  hour  and  quarter  difappear'd  in  the  neck  ;  but  in  the 
bail  there  feem'd  a  white  ice  ;   and  thc  water  afcended  in  ail  4  t  inches. 
Abundancc  of  fmall  bubbles  now,  perpctually,  rofe  thro'  the  neck,  and 
continued   to  do  fo  till  the  thaw  was  finifti'd  \  the  white  ice  appear-> 
ing  full  of  bubbles.      Upon   profecuting   thc  cxperiment   farther,   the 
•water  continued  to  afcend  till  it  had  reachcd  about  eight  inches  above 
thc  firft  mark  %  when,  drawing  the  top   of  the  pipe  into  a  very  flen- 
der  cylinder  to  bc  feal'd,  we  again  placed  thc  glafs  in  the  mixture,  that 
the  air  heated  by  the  lamp,  might  cool  •,   whereupon  the  water  fwelPd 
till  it  began  to  run  ovcr  at  the  orifice  of  the   Imall  pipe,    which  we 
then   îmmcdiately  fealed  up;   fo  that  the  whole  glafs  appcar'd  full  of 
water,  cxcept  an   inconfiderable   quantity  ot   rarified  air  contiguous  to 
thc  feal'd  end.     The  egg  being  now  brought  into  a  warm  room,  ftood 
therç  ail  night,  and  part  of  the  next  morning,  before  the  ice  was  quitc 
diflblvfd  ;  after  which,  we  found  thc  water  fubfided  to  its  original  fta- 
tion.    Things  ftanding  thus,    we  invcrted  the  glafs,   and  plunged    its 
fealed  end  under  water,  then  brokc  it  oflf^  whereupon  thc  cxternal  air 
forced  fo  much  water  into  thc  pipe,  that  tha  upper  furface  reach'd  fc-  ^ 
▼en  inches  above  the  firft  mark,  and  left  an  inch  and  half  of  thc  ftem* 
unpoflèfsM,  below  wherc  it  b^an  to  grow  exceeding  flender,  and,  alfa, 
as  much  of  that  part  as,  by  gucfs,  amountcd  to  a  quarter  of  an  inch  ; 
wfaence  the  bubbles  that  cauied  thc  water  to  fwell,  and  appeared  in  1 
tbe  ice,  werc  equal  to  i  i  inch  of  m%  which,   confcqucndy,  was,  !in  ^ 
great  œeafure»  gênerai  by  this  procefs;  at  wcU  as  feveû  inches  ei*'' 
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Physics.  tiier  oF  a  vacuum^  or  fome  fubcile  fubftance,  which  for  want  oF  dafti- 
s^  ■^^'■^1^  city  cou*d  not  bc  air. 

11.  Upon  brcaking  a  fealM  glafs,  fittcd  as  thc  former,  under  water^ 
a  cylinder  of  lo  i  inches  was  impelPd  into  it,  whilft  the  mark  whereat 
thc  ice  had  ftood,  was  ni  abovc  the  firft. 

12.  In  thc  bok-head  that  fhew'd  us  the  ereateft  conden£aîon  of  air» 
the  water  was  by  cold  made  to  rife  almoft  a  fooc  above  its  original 
ftation  \  when  the  glafs  being  fealed,  and  the  ice  being  permitted  to 
thaw  gcntly,  the  water  funk  back  to  the  firft  mark  ;  we  then  invcr- 
ted  the  glafs,  and  broke  ofF  its  apex  under  water,  whencc  an  addition 
of  above  eleven  inches  of  water  was,  with  fome  noife  and  ▼iolence, 
driven  into  the  tube  ;  fo  that  near  i  inch  of  air  appeared  to  hâve  bcea 
generated  or  feparated  in   the  opération. 

13.  Having  caufed  the  water  to  fwell  about  ten  inches  in  the  £une 
veflel,  we  ordered  it  as  before,  and  found  the  additional  quaotitj  of 
water,  to  be,  alfo,  about  ten  inches. 

14.  We  obferved,  not  only  in  water,  but  other  açiueous  liquors, 
that  the  ice-bubbles  were  not  filled  with  air  ;  for  havine  fiioze  nulk 
and  urine,  and  fuffered  them  to  thaw,  they  fcverally  lubfided  ncar 
their  original  dations  ;  when  inverting  the  containing  gîafles,  and  break* 
ing  them  under  water,  the  milk  and  urine  were  manifeftly  impelled  up« 
wards,  and  the  ftems  appeared  to  hâve  acquired  an  addition  of  five  or 
iix  inches  of  water. 

\^  i5«   Upon  breaking,   in  like  manner,  a  feated  glaâ  of  daret-wine, 

that  we  found  in  part  frozen,  the  water  wasprefled  upi  inch;  which 
could  not  hâve   happened   if  the  generated  bubbles  had  been  iùU  of 

fçnuine  air.     Ail  thefe  experiments,  however,  only  fhew  us,  that  thefe 
ubbles  are  not  filled  by  air,  but  leaves  us  in  the  dark  a&  to  what  it  îs 
that  fills  them. 

XIIL 

£>ipfrimentsto  j.  Wg  havc  cmploycd  two  différent  methods  to  meafute  thc  cr- 
^pÙZJ^  panfion  of  fluids  -,  and  firft,  by  pouring  a  certain  number  of  fingle 
^f K9rj  i^  ^A/.  weighed  ounces  of  water  into  a  bok-head,  and  marking  the  heighc 
whereto  each  of  them  rofe,  tiU  the  ftem  of  the  glafs  was  filled,  and 
afterwards  pouring  fome  of  them  back  again,  we  fuffered  the  remaindcr 
to  fteeze  from  the  bottom  upwards  ;  and  found  that  thé  ice  made  from 
cighty  two  parts  of  water  poffeffed  the  fpace  of  ninety  onc  and  an 
cighth  ',  whence  the  water  expanded  by  cold,.  took  up  about  a  ninth  part 
more  Ipace  than  before  congélation. 

2.  After  the  famé  manner,  we  found  at  another  time,  that  fifty  five 
,parts  oS  water  ftretched,  by  freezing  into  the  fpace  of  60  t  ;  about  fiz 
^of  the  former  parts  remaining  uafix>zen  :  fb  that  tbis  ej^periment  nearlj 
agrées  with  the  preccding. 
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3.  The  othcr  way  we  madc  ufe  of  was,  to  fill  a  qrlindrical  tube,  PHYsicSb. 
ièaled  at  one  end,  to  a  certain  height  with  water  ;  which  we  marked  on  V^'"^""  'H! 
thc  outfidc,  then  kept  thc  glafs  ereét,  and  froze  the  water  upwards,  where- 

by  we  havc  obferved  it  to  act^uire  greater  dimenfions,  by  a  tenth,  în  die 
form  of  ice,  than  when  fluid  \  tho*  fmall  varieties  may  often  happen  from 
the  différence  in  the  water  applied  in  thîs  cxperiment,  and  other  circum- 
ftances  ;  and,  accordingly,  I  once  found  a  greater  expanfion  than  the  laft 
mention'd. 

4.  Expofing  water  to  freeze  in  a  very  cven  cylindrical  glafs,  we  found 
it  expanaed  about  an  eighth^  or,  at  leaft,  a  nînth  part  upon  glaciation  : 
this  we  obferved,  alfo,  a  fécond  time,  and  fuppofed  the  intumefcence. 
might  hâve  ftill  been  greater»  but  that  the  freezing  fucceeded  iil  in  the  cy« 
linder. 

5.  Sealing  up  a  bolt-head,  whofê  ftem  ftood  feveateen  inches  above  the 
furfàce  of  thecontained  water,  and  placing  it  in  our  freezing  mixture  for 
eight  or  nine  hours,  the  water  alcended  above  15  t  inches  ;  when  being 
left  to  it  felf  for  an  hour,  the  fealed  end  of  the  glafs  was  blown  ofi^ 
quite  round,,  and  the  bottom  burft  into  many  pièces  à  the  whole  body  of 
the  pipe  remaining  found. 

6.  We  fealed  up  fome  water  that  had  been  well  purged  of  air  by  the 
air-pump,  in  a  bolt-^head,.  whofe  pipe  rofe  five  indies  above  the  upper 
furface  of  the  fluid  ;  then  iètting  the  glafs  in  a  frigorifitc  mixture^  it  exhi^ 
bited  an  ice  very  prettily  figured,  and  without  manifeû:  bubbles  ;  and  in 
lefs  than  two  hours  time,  the  water  was  impelled  up  4  i  inches,  that  is  a 
litde  above  the  bafîs  of  the  cône  made  in  fealing  ;  when  the  glaû  bur0:ing 
with  a  noife,  the  piperemain*d  entire,  and  a  confiderable  part  of  the  wa- 
ter appeared  unfrozen.under  the  ice,  and  the  broken  veiTel  feemed  to 
fmoke:  and  hère,,  as  we  conjetfhired,  the  air  was  comprefs'd  into  about  a 
twentieth  part  of  its  former  dimenûOns^ 

7.  The  fpherical  part  of  a  glafs-egg,.  about  three  inches  în  diameter,. 
being  filled  with  water  to  the  bottom  of  the  Hem,  was  carefuUy  freed 
from  air,  fealed  and  expofed  to  fireeze  from  the  bottom  upwards  ;  whea 
the  water  in  the  bail  was  frozen,  and  a  fmall  part  of  that  in  the  bottoni 
of  the  ftem,  the  remaining  fluid  reached  above  8  k  inches  above  the 
original  flation  ;  while  the  whole  length  of  the  ftem  was  little  more  than 
10  \  inches.  The  famé  glafs  of  water  being  afterwards  fealed  up  with  air 
in'v-it,^  and  frozen,  the  ice  reached  not  quite  four  inches  above  the  original- 
ftatîon  \  tho'  'twas  now  as  well  frozen  as  before. 

ÎB^t  thefe  experiments  feem  to  contradiét  the  accounts  given  us,  by 
tholê  who  hâve  £iikd  in  frozen  feas,  of  huge  floating  mountains  of  ice, 
with  their  tops  a  furprizing  height  out  of  water,  in  cot^pariibn  of  their 
immerfed  part.  The  Hutcb  tell  us  of  one  they  faw  in  théti^^unous  voyage 
to  Nova  Zemtlay,  thfit  reached  ûxteen  fathom  above  the  furface  of  the  wa- 
ter, and  but  thirty  fix  below  iù 
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pHYsics.  Thcy  have  alfo  thcfe  two  more  remarkable  paflfages  in  their  voyage. 
«*  And  we  faw/'  fay  they,  *^  another  great  piccc  of  icc  lyîng  faft  in  thc 
^  fea,  as  if  it  had  been  a  tower  ;  we  rowed  up  to  it,  and  cafting  out  our 
.  <^  lead,  found  that  it  refted  twenty  fathom  on  the  ground  under  water, 
**  and  twelve  fathom  above  the  furface,  — i  By  cafting  out  our  lead  wc 
**  found  another  pièce  of  ice  lye  cîghteen  fathom  deep,  faft  at  the  bottom, 
*«  and  ten  fathom  high  above  the  furface  of  the  fea.** 

And  Janus  Munckius  mentions  fome  fioatîng  pièces  of  ice,  fern  in  his 
voyage  to  Greenlanij  that  were  extant  twenty  fathom,  whilft  what  re- 
'main*d  of  them  under  water  was  but  forty  5  whereas,  according  toour 
computation,  the  immerfed  part  of  ice  ought  to  be  eight  or  ninc  times 
-as  deep  as  its  extent  is  high.  To  obviate  this  objeûion,  let  it  be  ob- 
ferved,  that  in  our  computation,  the  ice  is  fuppofed  to  float  in  frelh  wa- 
ter, when,  in  the  other  café,  it  fwims  in  the  fea,  wîiofe  water  is  much 
heavier.  We  muft,  however,  allow,  that  the  fea  is  lefs  fait  ncar  the 
pôles,  than  in  the  temperate  or  torrid  zone;  but  then  this  lefler  de- 
grce  of  faltnefs  may  be  ballanced  by  a  greater  degrec  of  coldnefs»  which 
vehemently  condenfcs  that  water,  before  it  begins  to  freeze.  However, 
the  principal  thing  to  be  hère  confidered.is,  that  thefe  prodigious  maflcs 
of  ice,  are  not  uniformly  folid,  but  compofed  of  fcvcral  rude  portions 
cemented  together,  with  huge  cavities  between  them  :  and,  according  to 
Bartholinâj  chiefly  confift  of  frozen  fnow;  fo  thaï  their  weight  muft 
not  be  eftimated  by  their  bulk,  without  aliowing  for  the  air  and  inter- 
fperfed  vacuities  in  them  ;  whence  the  whole  itj  mountain  may  prefi 
the  fubjacent  fluid  no  more  than  a  bulk  of  the  iame  water  equal  to  that 
of  the  immerfed  part  of  the  ice.  Moreover,  •tis  very  probd>le9  that 
thefe  mountains  of  ice  would  fink  lower,  had  tkey  a  £iificient  depth  of 
wàter  ;  for  I  find  not  that  any  pièces  have  been  meafured  that  floa&ed 
freely  in  the  fea  ;  and  therefore  if  their  bottoms  reft  upon  the  ground, 
the  great  fnows,  fréquent  in  gelid  climates,  may  eafily  fall  upon  their 
heads,  and  running  tc^ether  by  the  fun's  heat^  &f .  add  to  their  keîgfat 
above  water.  Thus  the  icc  obferved  by  Captain  James^  to  bc  twice  thc 
height  of  his  top-maft  head,  refted  in  forty  fathom  water;  and  tbc 
largç  mountain  above  mention'd,  obferved  by  thc  HoBanders  in  Novm 
Zembla^  lay  faft  in  the  ground.  But  Mr^  HudfoHy  in  die  bay  that  bas 
receivM  his  name,  met  with  fcvcral  iflands  of  ice  a*ground  in  fîx  or  ic- 
vçn  fcore  fathom  water;  wherc,  if  the  fea  had  been  deeper,  thcywou'd, 
doubtlefs,  have  funk  lower,  and  fo  Icflèned  thc  heig^  of  their  cztuit 
l^arts. 

A9(  no  liquors  have  hitherto  appeared  to  me  cxpanded  by  €q14 
widiout  aéhial  freezing,  ^is  a  qu^ion  ^diether  aqucous  fluids  cb- 
pand  by  congélation  upon  any  other  account  than  that  of  the  phlcgm 
they  contain:  Luther  expcrimeno  miglit»  however»  be  aiadc  to  fcttk 
this  matten 
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I .  The  force  wherewith  water  expands  in  freezîng,  is  greater  than  men  Experiments 
generally  imagine.     We  fiUed  a  half  pint  pewter  botde  quite  ftill  oï^^-todifc(njer  tle 
ter,  fcrewed  on  its  ftopplc,  and  expofed  it  to  the  cold  air  of  a  frofty  night,  '^^Jj^^^'^ 
and    by  next   rhorning  found  the  water  had  burft    the  bottle,   which^^. 
w^is  new  \  the  crack  appearing  in  the  very  fubftance  of  the  pewter.     This 
cxperiment  we  rcpcated  with  the  like  fuccefs. 

t2 .  To  try  whether  a  fmall  quantity  of  water  would  produce  the  fàme 
cflFeÂ,  we  poured  about  an  ounce  of  water  into  a  new  fmall  and  thick 
pewter  pof,  and  found  it  conftantly  torn  by  the  expanfivc  force  of 
the  ice. 

3.  We,  afterwards,  fiUed  a  quart  bottle  with  a  congfealable  liquor,  and 
tîed  down  the  cork  very  firmly  with  ftrong  packthread  ;  but  notwith- 
ftanding  this  précaution,  the  expanding  fluid  forced  it  out. 

4.  We,  therefore,  faftened  a  cork  ftill  more  ftrongly  in  the  mouth 
of  a  quart  glafs  bottle  of  water,  which  we  expofed  to  an  exceeding  fharp 
air,  lor  fcveral  hours,  till,  at  length,  the  bottle  burft  ;  tho*  the  thin- 
neft  part  where  it  broke  meafured  tI  inch.  In  the  famé  manner,  we, 
alfo,-  broke  a  ftrong  earthen  Flandtrs  bottle,  the  thineft  part  whereof  mea- 
fured, alfo,  tÎ  mch. 

5.  But  to  bring  this  force  nearer  to  a  computation,  I  made  ulê  of  a 
ftrong  concave  brafs  cylinder,  open  at  one  end,  which  was  exaftly  fitted 
with  a  cover,  that,  by  its  rim,  fill'd  up  the  mouth.  This  cylinder,  which 
was  five  inches  dcep  on  the  infide,  and  i  i  inch  in  diameter,  we  filled 
perfeélly  fuU  with  water,  carefuUy  placed  on  the  cover,  faftened  it  into 
an  îron  frame  that  held  it  ereft,  and  placed  a  fmall  half  hundred  weîght 
thereon,  and  thus  expofed  it  to  the  cold  air  of  a  frofty  night  j  but  the  con- 
tained  water  was  found  uncongealed,  the  next  moming  :  and  no  better 
luccefs  had  we  upon  a  fécond  attempt,  whatcver  wcre  the  caufe  hereof. 
We,  therefore,  applied  to  the  outfide  of  the  veffel,  a  mixture  of  ice  and 
fait  5  yet,  even  by  this  means,  the  glaciation  proceedèd  very  flowly  :  but 
at  length  ice  on  one  fide  fwell'd  above  the  top  of  the  cylinder,  there  raif- 
cd  up  the  cover,  and  threw  down  the  weight.  At  another  time,  how- 
ever,  we  found  both  the  cover  and  weight,  uniformly  lifted  up  to  a 
fmall  height  by  the  expanded  ice.  And  hère  we  took  particular  notice, 
that  the  included  cylinder  of  ice  being,  after  a  gentle  thaw  of  its  fuperfi- 
cial  parts,  taken  out,  appeared  opake  with  bubbles  -,  and  when  the  weight 
was  newly  taken  ofF,  there  iflued  from  a  litde  hole,  that  feemed  to  be  be- 
twcen  the  ice  and  edge  of  the  brafs,  many  drops  of  water  dilated  into  nu- 
merous  bubbles,  and  reduced  into  a  kind  of  froth,  as  if  they  had  got  li- 
berty  to  expand  themfelves  by  the  removal  of  the  weight  :  however,  this 
phenomenon  was  but  of  ihort  continuancc. 

6.  But 
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Physics.      6.  But  the  inconveniencies  attendîng  this  method,  obliged  us  to  altcr 
^*  the  brafs  cover  for  a  well  foak'd  wooden  plug,  which,   being  forcibly 
driven  into   the  mouth  of   our  cylindcr,  could  not.bc  forced   out   by 
the  weight   of  feventy   five  pouiid,    hung  thercto,    whîk  the  cylinder 
was  inverted.     Water  being   thus  expofed  to  frecze,    in  a  vcry  fliarp 
night,    thruft    out    the    plug    about    the    breadth    of   a  baricy  corn, 
quite  round,  above  the  upper  edge.  of  the  cylinder  ;  but  continuing  to 
freeze  for  two  days  longer,  it,  at   length,  forced  it  out  near  a  quarter 
of  an  inch.     How  much  greater  the   expanfive  force  of  frcczîng  watcr 
may  be,  we  could  not   détermine  for  want  of  convenîent   inftruments 
wherewith  to  meafure  it  ;   but   this.  degree    feems  very  extraordinary, 
confîdering  water,  when  unconfin'd,  extends  itfelf,  by  congélation,   no 
farther  than  to  poffefs,  at   moft,  an  eighth  more  fpacc  than  when  in  its 
natural  ftate. 

7.  We  took  a  ftrong  cylinder  of  brals,  its  cavity  two  inches  in  dia- 
meter,  and  placed  therein  a  well-tied  bladder,  including  fome  water, 
which  could  not  expand  any  way  but  upwards  ;  to  the  mouth  of  this 
cylinder  we  fitted  a  wooden  plug,  to  riie  and  fall  therein  with  eafe  ; 
upon  which  we  laid  weights,  to  hinder  its  élévation  when  the  water  bc- 
Çan  to  freeze  \  then  applying  fait  and  ice  to  the  veffel,  the  watcr  in 
the  bladder  foon  began  to  expand  it  felf,  and,  in  two  hours  after,  the 
plug  appeared  to  be  raifed  near  half  an  inch,  notwithftanding  the 
hundrea  and  twenty  pound  weight  that  lay  thereon.  Upon  repeacing 
this.experiment,  inftead  of  the  forementioned  weight,  two  hundred  and 
fifty  four  pounds.  were  now  elevated  by  the  expanfive  force  of  the 
ice. 

8.  A  gun-barrel,  fourteen  inches  long,  whofe  bore  was  in  diameter 
î  inch,  and  where  leafl:  thick  of  métal  t  inch,  being  filled  with  water, 
cxaftly  clofed  at  the  breech,  and  ftopped  a  fcrew  at  the  mouth,  was 
buried  in  ice  and  fait  for  about  two  hours,  and,  during  that  timc,  re- 
ceived  a  crack  of  fi^  inches  long,  that  run  obliquely  from  threc  inches 
above  the  breech,  and  appeared  wideft  in  the  middle  ;  where,  alfo,  the 
barrel  feemed  diftended,  The  ice  we  thought  contained  fmaller  bubbles 
than  if  the  water  had  not  been  pent  up  i  but  the  fmalleft  were  fo  nu- 
mérous  as  to  hinder  its  tranfpareacy« 

^.  The  touch-hole  of  a  ftrong  gun-barrel,  twenty  four  inches  long, 
bemg  ftopped,  and  a  plug  of  iron  forcibly  driven  into  the  muzzcl  afrer 
the  barrel  had  been  filled  with  water,  we  placed  it  in  a  mixture  of 
îce  and  fait,  where,  within  about  three  minutes,  the  plug  was,  with 
a  noife  forcibly  driven  out  of  the  mouth  ;  and  being  now  wedg*d  and 
fixed  in  fàfter  than  bcfore,  it  was,  in  three  minutes  time,  again  forced 
out  with  fuch  a  véhémence,  that  it  broke  a  deal  board  of  the  box 
whercîn  the  cxperiment  was  made.  We  afterwards  incorporated  the 
plug,  by  means  of  the  firc  and  a  hammer,  with  the  muzzel  (rf  the 
gun  \  when  expofuig  it  to  freeze  afreih,  the  touch-hole  gave  way  9  and  this 
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the  nail  in,  fo  that  the  water  could  not  expand  without  burfting  thc 
barrel  ;  and  accordingly,  within  a  quarter  of  an  hour  after  it  was  thut 
placed  in  the  freczing  mixture,  it  burft,  with  a  loud  noife,  and  blcw 
\ap  the  çover  of  thc  box  wherein  it  lay  -,  tho*  the  crack  which  was  2t  in- 
ches  long,  difcovered  a  very  confiderable  thicknefs  in  that  part  of  thc 
métal. 

10.  A  new  pint,  pewter  bottle,  fiUed  with  water,  and  a  top  fcrewed 
on  to  it,  being  fet  in  a  frigorifie  mixture,  for  a  quarter  of  an  hour,  it 
broke,  with  a  noife,  and  exhibited  a  crack  almofl  i  i  inch  long,  and  in 
one  place  i  inch  wide.  The  bottle  fccmed  to  be  every  way  diftended, 
but  particularly  at  the  bottom. 

11.  Icaufed  a  fmith  to  take  a  piftol-barrel  about  two  feet  in  length, 
and  of  a  proportionable  bore,  and,  by  rivetting  in  a  pièce  of  iron,  to 
ftop  exaftly  the  touch-hole,  and  then  fit  to  the  mouth  of  the  barrel 
a  fcrew,  to  go  as  clofe  as  poflible  :  this  barrel  being  filled  to  the  top 
with  water-,  I  caufed  the  fcrew  to  be  very  forcibly  driven  in,  that  \ 
the  water,  dilated  by  congélation,  might  neither  prefs  it  out  nor  get  \ 
between  it  and  the  top  of  the  barrel  ;  and  having  then  fufpended  thc  | 
barrel  in  a  perpendicular  pofture  in  the  free  air  of  a  very  cold  night, 

I  found,    the  next  morning,    that    the  water  had  thruft  out  a  great  j 

part  of  the  fcrew,    tho*  I  had  oil'd  it  before,    and  was  got  betwixt  | 

the  remaining  part  of  it  and  the  barrel  ;  wherefore,  the  exceflive  cold  | 

continuing  one  day  longer,  I,  the  next  night,  caufed  the  intervais  that  | 

might  be  left  betwixt  the  maie   and  female  fcrew,  to  be  filled  up  with 

melted  bées  wax  ;  and  having,  in  other  points,  proceeded  as  before,  I 

found,  the  next   morning,    the  fcrew   held  as  I  defired  ;   and  that  thc 

cold  had  fo  forcibly  congealed  and  expanded  the  water,  that  it  burft 

the  iron  barrel  near  the  top,  and  made  a  confiderable  oblique  crack 

therein,  about  which  a  pretty  quantity  of  ice  appearcd  to  ftick,   and 

alfo  three  or  four  other  flaws  or  aâual  cracks,  at  fome  of  which,  fmaller 

quantifies  of  water  appeared  to  hâve  got  out.     When,  by  thawing  one 

part  of  the  ice,   fome  pièces  of  the  reft  were  got  out  of  the  barrel, 

ail  I  took  notice  of  appeared  to  be  full  of  bubbles  fmaller  than  or« 

-dinary. 

12.  Moreover,  we  attempted  to  freeze  water  that  filled  a  fmall  ca- 
vity  left  in  a  thick  iron  baÛ,  and  eut  into  a  female  fcrew,  whereto  a 
jnale  one  was  fitted,  to  be  driven  by  means  of  a  vice;  but  any  degrec 
of  cold  we  could  procure  proving  unabk,  or  riot  fufiîciently  durable 
to  congeal  the  water,  thro'  fuch  a  thicknefs  of  métal,  we  cannot 
fay  wlut  phenomena  fuch  an  experiment,  fuccefs&Uy  tried,  might 
affbrd. 

13.  But  whence  can  this  prodigious  force  of  congealed  water  pro- 
iceed?  Should  cold  be,  as  thc  Cartefians  would  hâve  it,  only  a  privation 
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pHYsics,  of  heat,  orfreczingbe  occalîoned,  according  to  the  Epicureans^  by  the 
u.  -v*^'"'"'  cntrancc  of  frigorifie  particles;  *tis  not  very  cafy  to  account  forthis  phc- 
nomenon.  The  firft  hypothefis  ftiews  no  caufe  of  this  expanfive  powcr  ; 
nor  does  the  fécond  explain  how  the  admitted  corpuicles  ihould  produce 
fo  ftrange  an  effe£t,  without  giving  any  manifeft  figns  of  violence  in  tbeir 
firft  admittance,  when  they  frcely  penctrate  the  fidcs  of  the  veffcl  thcy 
afterwards  burft.  Befides,  in  oil,  which  requires  a  great  degree  of  cold 
to  reduce  it  to  a  moderate  hardnefs,  the  frigorifie  particles  it  admitted,  do 
not  expand,  but  contraft  it, 

14.  I  leave  it  to  others  to  make  fiirther  experiments  upon  other  aqueous 
liquors,  as  to  their  différent  deerees  of  expanfion  by  cold  ;  I  am  told,  how- 
ever,  that  in  Rnffia^  glafs  and  ftone  bottles  are  frequently  burft  by  the 
congealed  béer  or  winc  they  contain. 

XV. 

Experiments       i.  We  poured  water  înto  a  large  glafs-egg,  with  a  proportîonable  cy- 
^^^''*J^^^^  Jindrical  ftem,  till  it  afcended  abput  a  finser's  breadth  into  îts  neck,  and 
^efhnating  the  ^^'^^  fet  ît  to  freeze,  for  fome  hours,  infnow  and  fait,  with  the  top  of  die 
expanjt'veforcetMht  open,  whcTcby  the  water  rofe  almoft  feven  inchcs.     At  this  timc  wc 
îf  yjj^f^J^^^nimhiy  fealed  up  the  upper  end  of  the  tube,  that  was  drawn  out  exceeding 
xomprej^f^^  fleudcr,  and  fuffèred  it  to  continue  in  the  mixture,  addîng  fiefh  fnow 
airivithout    occafionally,    for  about  twenty-four  hours,   to  fee  how  much  the  im- 
mgineu         prifoned  air  would  be  comprefs'd  ;  which,  at  the  rime  of  (êaling,  was  a 
cylînder  of  about  9  î  inches  hîgh.     This  (pace  the  upper  water  gradually 
invaded,  as  ice  increafed  below,  till,  at  length,  thlc  water  reached  al- 
moft 8  i  abovc  the  ftation  ît  had  when  firft  the  glafs  was  fealed  ;  and, 
confequently,  had  crowded  the  air  into  the  fpace  of  about  an  inch.    Thcn 
gently  inverting  the  glafs,  that  the  air  might  corne  at  the  ice,  for  the  wa- 
ter in  the  ftem  had  purpofely  been  kept  fluid,    we  broke    the  fealed 
end  into  a  jar,  whereupon  the  comprefs*d  air  immediately,  and  with  vio- 
lence, blew  out  of  the  tube,  about  ten  inches  hcight  of  water,  that  h  a 
greater  fpace  than  was  poflefïèd  by  the  air  before  condenfation  :  and  fach 
a  great  multitude  of  bubbles  were  now  lèt  at  Kberty,  that  they  rrfe  from 
the  lower  part  of  the  glafs  to  the  top  of  the  remaining  water,  as  inbotded 
béer  upon  taking  out  the  cork.     'Twas  hère  remarkable,  that  when  the 
-aîr  ftood  comprefs'd  to  feven  inches,  the  mîddle  of  the  gl^  poflHTed 
thereby,  and  neareft  to  the  water,  was  ail  around,  to  a  confiderable  hcighN 
ftill  of  very  fmaH  drops  Hkc  dew,  which  difappear'd  when  wc  came  ta 
break  the  fealed  end. 

2.  Having  filM.a  fin^e  vîal,  with  water,  about  half  an  îndi  abovt 
the  lower  part  of  the  neck,  and  left  two  inches  height  of  air  in  Ae 
remaining  part  thereof,  which  was,  alfo,  drawn  out  into  ^  flendcr  pipe, 
we. fealed  it  up,  àfter  the  air  had  been  thorov^hly  cooled,  and  fct 
the  water  to  fi-ec2c;  whereby  the  air  was  condenied  into  a  fcfs 
fpace  :  but  foon  aftcr,   the  upper  part  and  flendcr  pipe  of  the  glais, 
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t^wo  other  attempts. 

3^  We  took  a  glafs,  in  ibape  and  magnitude  like  a  turkey's  egg,  with 

a  cylindrkal  ftem,  except  tbac  it  was  a  little  wider  at  the  bottom  than  at 

the  top,  and  filled  it  with  water  tUl  only  4i  inchesofthe  tube  remaincd 

empty  -,  the  upper  part  whereof  was  drawn  conical,  for  the  conveniency 

of  iealing:  along  this  tube  from  the  furface  of  the  water  to  the  top  of 

the   glafs,  we   pafted  a  long  flip  of  paper,  divided  into  inchcs  ainl  quar- 

ters  -,  then  fealing  the  glafs,  we  obferved,  that  by  holding  it  in  a  warm 

hand,  in  a  room  where  there  was  a  large  fire,  the  water  rofe  near  i  inch  i 

but   placing  the  glafs  among  pièces  of  folid  ice  and  fait,  the  water   pre- 

fently  began  to  fubfide,  and,  freezing  foon  after,   to  fwell,  fo   that   by 

degrees  it  compreffed  the  air  into  above  a  fcventeenth  part  of  the  fpace 

it  before  poflefs'd  ;  till  at  length,  the  force  of  expanfion  growingtoo  ftrong 

for  the  refiftance  of  the  glafs,  it  burft,  with  a  very  loud  noife,  in  its  oval 

part  ;  the  pipe  and  feal'd  end  remain ing  entire  j  and  the   ice  appearing 

full  of  bubbles,  which  render'd  it  opake  and  white.     The  water  that  had 

afcended  into  the  neck,  was  alldriven  outupon  the  burfting  of  the  glafs. 

4.  But  the  moft  fucccefsful  experiment  of  this  kind,  was  niadc  in  a 
ilfiort,  ftrong,  glafs-egg,  whofe  bail  bore  a  very  large  proportion  to  its 
ftem  ;  whence  the  expanfion  might  exert  itfelf  more  forcibly.  This  vef- 
fel  fumifli'd  with  water,  we  fealed  exaftly,  placed  a  divided  lift  of  paper 
alojig  its  ftem,  and  expofcd  itto  freeze  in  ice  and  fait,  by  which  means 
the  water  prefently  began  to  condenfe  the  air,  afcending,  for  a  confidera- 
ble  time,  very  faft,  till  it  had  crowded  the  contain'd  air  into  a  ninetcenth 
part  of  the  fpace  it  at  firft  poflefs'd  -,  when  prefently  the  bail  of  the 
glafs  was  burft  to  pièces,  with  a  loud  report  i  but  the  ftem  was  left  en- 
tire. 

5.  We  took  a  round  bail  of  glafs,  furnifli'd  with  a  moderately  long 
pipe,  and  having  filPd  it  with  water,  till  the  liquor  reach'd  within 
fome  inches  of  the  top,  we  feal'd  it  hermetically  5  and  then  the  water, 
by  a  mixture  of  ice  and  fait,  was  madc  to  freeze  from  the  bottom 
upwards  ;  that,  without  breaking  the  glais,  the  unfrozen  water  might 
bc  impelled  upwards  by  the  expanfivc  cndeavour  of  that  which  was 
freezing,  and  fo,  at  once,  both  comprefs  the  air,  and  be  prefs'd  upon 
^by  it:  having,  by  this  means,  condenfed  the  air,  as  far  as  we  thought 
fafe  in  the  glafs,  we  broke  off  its  fmall  apex  j  when  immediately  the 
comprefs'd  air  flew  out  with  a  great  noife,  and  part  of  the  pipe,  which 
was  unfiU'd  with  water,  appear'd  filPd  with  fmoke,  that  made  it  look 
white  i  and  great  ftore  of  little  bubbles  haftily  afcended  from  the  lower 
parts  of  the  water  to  the  upper,  where  moft  of  them  quickly  broke. 
But,  what  is  principally  to  be  noted,  the  water  itfelf  immediately  af- 
cended-i  of  an  inch.  Tho*  I  am  not  fure,  till  farther  trial,  that  there 
was  no  fpringinefs  in  the  ice   that  contributed  to  the  effe<5t  i  or  that 
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62  8  Experiments  and  Obfef^ûtions  upon  Cold. 

Physics,  the  great  preffure  of  the  cSndens'd  air,  did  nbt  make  the  glafi  îtfelf 
'  ftretch  or  yield  ;  in  which  café  the  parts  of  the  diftended  gï^s,  upon 
the  removal  of  the  forcibie  preffure  of  the  air,  returning  to  their  fi»-- 
mer  ftreightnefs  below,  will  make  the  water  afcend  fomewhat  higjier 
in  the  pipe.  But  I  cou'd  not  procure  proper  glaffes  wherewith  to 
examine  the  truth  of  thîs  fufpicion  -,  which  I  wou*d,  likewife,  hâve  tiied 
by  the  bulk  of  the  glafs  in  water,  before  and  after  letting  out  of 
the  comprefs'd  air.  But  as  four  or  five  other  trials  made  with  ano- 
ther  liquor,  as  well  as  water,  exhibited  a  manifeft  intumefcence  ; 
fo  in  the  prefent  experiment,  if  we  had  judg'd  our  glafs  ftrong 
enough  to  endure  fuch  a  compreffion  of  the  included  air,  as  we  havc 
often  employ'd  on  other  occafions,  the  effeét  wou*d,  probably,  hâve  becn 
much  more  confiderable.  For,  tho*  the  différence  between  the  length 
of  the  famé  water,  comprefs'd  and  uncomprefs'd,  amounted  to  a  cylin- 
der  of  1  inch  in  height,  yet  the  air  that  made  this  compreffion  was 
itfelf  reduc*d,  but  from  eight  inches  to  five  ;  whereas  we  hâve  fome- 
times  reduc'd  it  to  an  eighteenth  or  twentieth  part  of  its  ufual  fpace, 
I  might  add,  that,  when  we  broke  off  the  feal'd  apex  of  the  glafs, 
before  the  included  air  was  much  comprefsM,  there  wou*d  bc  neither 
any  great  noife  made,  nor  any  confiderable  froth  produced  at  the 
top  of  the  water  ;  and  that  haring  repeated  the  experiment  in  one  di. 
the  famé  glaffes,  and  with  the  lame  water  that  had  been  already  com- 
prefs'd  therein,  we  found,  upon  breaking  off  the  hermetical  féal  a  fé- 
cond time,  the  water  did,  neverthelefs,  afcend  into  the  pipe,  betwizt 
T  and  i  inch. 

6.  This  method  of  compreffmg  air  in  veffels  hermetîcally  lèaled, 
feems  lefs  exceptionable  than  any  hithcrto  put  in  praétice  ;  and  had 
we  not  wanted  freezing  materials,  and  proper  glaffes,  I  make  no  qucf- 
tion,  but,  we  ftiou'd  hâve  reduc'd  that  fluid  into  a  much  lefs  fpacc. 
And,  by  the  way,  this  feems  a  promifing  method,  wherein  to  attempt 
the  compreffion  of  water  ;  for  its  having  been  hithcrto  found  incom- 
preffible,  may,  perhaps,  be  owing  to  the  porofîty  of  the  veffels  cm- 
ploy*d,  which  admit  the  particles  of  the  fluid  to  pafs  thro*  them, 
upon  the  fudden  application  of  any  great  force  -,  whilft,  in  our  way, 
the  force  is  gradually  and  uniformly  cxerted,  upon  the  water,  in  a  vef- 
fel  that  may  break  indeed,  but  till  then,  remains  perfedtly  impcrvious 
to  the  fineft  parts  of  the  contain'd  fluid.  And  in  one  of  the  preccding 
experiments,  it  appear'd,  from  the  vafl:  multitude  of  bubbles  that  mani- 
fefted  themfelves,  upon  the  breaking  of  the  glafs,  that  the  water  which 
lay  between  the  ice  and  the  crowded  air^  had  been  violently  com- 
prefs'd  by  them  ;  which  we  the  rather  believc,  becaufe,  having  at 
another  time,  fealed  up  fome  air  and  water  in  a  glafs-egg,  and  pcr- 
mitted  the  water  to  fwell  by  the  opération  of  the  cold,  till  it  had 
reduced  the  air  into  \  of  its  natural  fpace,  we  aétually  perceivM  the 
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or  thc  glals. 

XVI. 

1 .  'Tis  more  diifîîcult,  than  onc  at  firft  fight  wouM  imagine,  to  deter-  Expinments 
mine  the  fphere  of  the  aftivity  of  cold;  for  to  affign  the  precife  Ximixs^?'^ ^^fi^^' 
wherein  a  cold  body  can  operate,  many  particulars  muft  be  taken  into^J^heretfaai' 
confidcration  :  as,  for  inftance,  the  degree  of  cold  belonging  to  the  given  vity  ofcold, 
body  ;  the  médium  thro*  which  its  power  is  difflifed  ;  the  confiftence, 
texture,  motion,  or  reft  of  that  médium  ;  the  manner  wherein  the  cold 

is  ipread,  with  regard  to  the  inftrument  that  acquaints  us  with  it  ;  the 
bulk  of  the  body,  (âc.  However,  in  the  fmall  portions  of  ice  employ'd 
in  our  experiments,  we  found  the  fphere  of  aftivity  very  narrow  -,  not 
only  when  compared  to  that  of  heat  or  fire,  but  the  atmofpheres  of  fcent- 
ed  bodies,  or  even  of  the  attradtion  in  a  load-ftone:  fo  that  I  havc 
made  it  a  queftion,  whether  a  cold  body  be  difcemable  by  us  with- 
out  immédiate  contaft.  And  agreeablc  hereto,  I  cou'd  not  find, 
if  a  man's  eyes  wcre  clofe  (hut,  that  he  was  fenfible  of  the  near- 
eft  poflible  approach  of  a  tolerably  large  pièce  of  ice,  to  the  ends 
of  his  fingers. 

2.  And  for  farther  fatisfadtion  herein,  I  placed  one  of  the  moft  fen- 
fible thermometers  very  near  to  little  maffes  of  fnow,  but  it  took  no 
notice  of  them,  till  we  caufed  them  to  touch  the  inftrument.  This 
languidnefs  in  the  opération  may,  however  chance  to  proceed  from  the 
fmallnefs  of  the  pièces  of  ice  employ'd  ;  for  a  merchant,  who  has  made 
feveral  obfervations  upon  cold  in  Greenland^  informs  me,  that  upon  the 
fea  they  were  apprized  of  their  approach  to  ice,  as  well  by  the  increafe 
of  cold,  as  the  mining  light  it  yields.  Tho*  this  account,  I  muft  own, 
feems  not  to  agrée  with  that  of  fome  others,  who  hâve  fail'd  in  frozen 
climates  ;  and  once,  in  particular,  I  remember  it  is  faid  by  fome  of  them, 
that  their  fhip  lay  afide  of  vaft  fhoals  of  ice,  whilft  they,  thro*  fogs,  re- 
main'd  ignorant  of  it.  Tho'  I  hâve  been  inform'd  by  an  old  fea  captain, 
that  when  the  wind  blew  from  the  great  banks  and  trafts  of  ice,  they  felt 
an  extraordinary  degree  of  cold,  fometimes  for  twenty  leagues  before  they 
came  up  to  it. 

3.  We  defîgn'd  to  hâve  trîed,  whether  fnow  or  ice  wou'd  freeze  water, 
that  was  immediately  contiguous  to  them  ;  for  Olearius  relates,  that  at 
Ifpaban^  the  capital  city  of  Perfia^  where  the  water  feldom  freezes  above 
an  inch  thick,  and  the  ice  prefently  diflblves  upon  the  rifing  of  the  fun, 
therc  are  ftore-houfes  furnilh'd  with  thick  pièces  of  folid  ice,  procured  by 
pouring  a  large  quantity  of  water,  at  proper  intervais,  over-night,  upon 
a  fhclving  marble  floor,  where,  as  the  water  runs,  it  is  frozen  by  the  con- 
tiguous ice  ;  which  thcreby,  in  two  or  three  fucceflîve  nights,  becomes 
confiderably  thick. 

4.  Once 
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Physics.  4.  Once  indeed,  we  attempted  to  makcthîs  acpcrlmcnt  in  EnglenJy 
'-  when  the  watcr,  inftcad  of  freezing  upon  the  ice,  diflblved  itj  but  then 
the  water  was  frelhM  piimp'd,  and  had  not  been  fuffer'd  to  cool  in  the 
open  air,  before  we  employ'd  it  ;  and  therefore  feem'd  warmifli  in  com- 
parifon  of  icc.  And  indeed,  allowance  muft  be  made  for  the  différent 
température  of  the  air  of  différent  countries  :  for  tho'  watcr  poured  up- 
on fnow,  is  apt  to  diffolve  it  with  us  ;  yet  in  Ruffiay  I  am  inform'd, 
thcy  fréquent!  y  convert  water  and  fnow  into  icc,  by  mixing  them  to- 
gcther. 

5.  Natural  glaciation,  ufually  proceeds  from  fhc  uppcr  parts  of  bodies 
to  thcir  lower  -,  but  how  dcep  the   froft  will    rcach  in  carth  and  wa- 
ter, is  not  cafily  known  ;  becaufe  this  deptli  may  vary  with  the  de- 
gree  of  coldnefs  in  the  air,  which  appears  to  be  the  caufe  of  glaciation, 
as  alfo  by  a  longer    or    ihorter  duration   of  the  froft,  the  texture  of 
the  earth,   the  nature  of  the  juices   whercAvith  it  is  impr^ated,  the 
conftitution  of  its  nwre  internai  parts,  as  to  hcat  and  cold,  the  nature 
of  its  effluvia,  fcfr.     Thus,  I  hâve  feen  a  large  traél  of  land,  with  vaft 
quantitics   of  lime-ftones  near  its  furface,    where  I  was  affured,  that 
fnow  will  never  lye.     And  to  try.  the  depth,  whereto  froft  will  penc- 
tratc  into  the  earth,  I  made  the  following  Qbfervation  in  a  village  near 
two  miles  from  a  great  city.     (i.)  Jan.  22.   After  four  nights  of  hard 
froft,    we  dug  in  an    orchard   whcrc  the  ground  was  level  and  bare, 
and  found  the    froft  had   fcarce  reach*d  3^  inchcs  ;  and  in  a  garden, 
nearer  the  houfe,  only  two  inches  bclow  the  furface.     (2.)  Nineorten 
fucceffive  frofty  nights,  frozc  the  hare  ground  in  the  garden  6Hnches 
deep,  and  in  the  orchard,  where  a  wall  Ihelter'd  it  from  the  fouth-fun,  to 
the  depth  of  Si  inches.     (3.)  Fel^.  9.     We  dug  in  an  orchard  near  a 
wall,  and  found  the  froft  to  hâve-  pcnetratcd   the  ground  about  four- 
teen  inches  \  when  eight  days  before  it  was  obferved  to  be  Si  inches, 
(4.)  A  flender  glafs  pipe,  eighteen  inches  long,  fealed  at  one  end,  and 
filled   with  water,  being  thruft,  ovcr   night,  into   a   hoie  made  in  the 
earth,  tîll  the  furface  of  the  water  lay   level  with  that  of  the  ground, 
the  water  appear'd,  next  morning,  frozen  in  the  cylinder  only  a  li'- 
lie  more  than  to  the  depth  of  three  inches  ;  but  there  reached  down- 
wards  from  this  îce,  part  of  a  cylinder  of  the  famé,  to  the  lengdi  of 
fix  inches  ;  the  reft  of  the  water  remaining  unfrozen,    tho'  in  an  ex- 
ceeding  fharp  night,  and  in  a  very  hard  feafon.     The  earth  in  the  garden 
where  this  experiment  was  made,  fecm'd  frozen  to  the  depth  et  eight 
or  ten  inches.     (5.)  Upon  enquiry,  l  find,  that  in  the  moft  frozen  coun- 
tries, a  congealing  degree   of  cold  pénétrâtes   the  carth   and  fea,  no- 
thing  near  fo  deep  as  is  ufually  imagin*d.     A  travellcr  affured  roc,  that 
în  a  garden  at  MofcoWj  he  found  the  ground,  in  a  hard  feafon,  to  bc 
frozen,   but  little  above  two  feet  bclow  the  furface  ;    and  the  utmoft 
effedt    that   Capt.    James   mentions    the   cold  to  hâve  had  upon  the 

ground  in  Cbarlton  ifland,  was  to  freeze  it  ten  feet  dcep  :  wbence  nw/ 
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**  rally  congeal  above  thc  depth  of  fix  feet,  the  reft  being  by  accident^ 
**  tho*  ice  may  bc  fcen  hère  fix  fàthom  thîck  :  this  we  found  by  dig- 
««  ging  the  ice  oùt  of  our  fhip  ;  and  by  digging  to  our  anchor  before 
**  the  ice  broke  up.  **  The  famé  Gentleman  alfo  obferved,  that  the 
faJt  water  was  not  hère  much  above  half  fo  thîck  frozen  as  the  earth  : 
but  firefti  watcr  has  a  much  greater  difpofition  to  freeze,  than  that  of 
tîHc  fea. 

XVIL 

1.  In  eicamîning  whethcr  coH  may  be  propagated  thro'  ail  mtdîums^  Experiminff 
«niverfally,  regard  muft  be  had  to  the  particular  médium  wherein  thejf^'^'^ 
«cperiment  is  made  ;  for  if  it  hâve  too  great  a  thicknefs,  we  may  miftake^^'^^»  ' 
by  imputing  to  the  nature  of  the  médium,  what  is  really  owing  to  tht  ^hlcif  c^ld 
diftance,  between  the  agent  and  patient.  Thus  mixtures  of  ice  and  fiiow««y  ^*  ^ff^ 
iwrill  operate  only  at  a  very  fmall  diftance,  tho*  the  médium  rcfift  no^'* 
more  than  common  air. 

2.  Upon  placing  a  large  quantity  of  the  mixtures  of  ice  and  fnow  in 
pîpkins  glazed  within-fide,  and  in  white  bafons,  glazed  both  wîthin 
and  without  ;  the  éxternal  furfaces  of  both  were  crufted  over  wîth  ice, 
tho*  the  thicknefs  alone  of  the  veffels  feem*d  to  be  the  utmoft  lîmîts  of 
the  freezing  power. 

3.  By  the  experinrients  formerly  menrion'd,  as  to  freezing  water  in 
pewter  veffels,  it  aj^ears,  that  cold  is  able  to  operate  thro*  them. 

4.  This  receives  farther  confirmation,  from  the  making  of  drinking 
cups  of  ice^  thc  method  whereof  is,  to  take  a  cup  made  of  plated  h-on, 
and  tinn'd  over  on  both  fides,  of  any  affignable  fixe  -,  and  of  the  famç 
materials,  a  lefs  of  the  famé  figure  to  go  withîn-fide  the  former,  fo  as  ta 
leave  a  compétent  fpace  betwixt  the  whole  internai  furface  of  the  larger, 
and  externat  one  of  thc  fmallcr  -,  the  latter  cup  hanging  free,  by  its 
rim  upon  the  edge  of  the  former,  and  at  a  confiderable  diftance  from 
its  bottom.  The  interval  between  the  two  cups  being  filPd  with  wa- 
ter, and  the  cavity  of  the  internai  one  with  a  mixture  of  ice  arid  fait, 
and  the  éxternal  furface  furrounded  with  the  famé  mixture,  the  water 
îs  hereby  quickly  frozen  v  when,^  the  parts  of  the  mould  being  disjoin*d, 
the  icy  cup  is  made.  To  prevent  the  ice  from  adhering  to  the  mould, 
we  fometimcs  anointed  the  latter  with  fome  unftuous  material  -,  but  the 
beft  way  we  found,  tho*  it  made  the  cup  lefs  durable,  was  to  thaw  its 
flirfaces,  gently,  by  heat. 

5.  Bartholine  "mentions  an  experiment  to  turn  air,  as  hc  calls  it,  in- 
to  water,  in  a  hot  feafon  \  by  plàcing  fome  fnow  or  ice  in  a  funncl, 
to  condenfe  the  watery  particles,  floating  in  the  air,  and  caufe  it  to 
trîckle  down  the  fides  thereo£  However,  upon  trial  with  large  and 
thick   glals   funncls,   containing  a  mixture  of  ice  and  fait,   we  were 
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Physics.  able  to  obtain  only  an  inconfiderable  quantity  of  water,  which  diftilled 
from  the  ice,  formed  on  the  outfide  of  the  glafs,  only  whilft  the  mix- 
ture was  difTolving. 

6.  That  a  mixture  of  fnow  and  fait,  included  in  glafles  hermctî- 
cally  fealcd,  condenfes  the  vapour  of  the  air  on  the  outfide  thcreof, 
we  hâve  already  feen  ;  from  whence  *tis  manifcft,  that  the  compaâ 
body  of  glafs  is  pervious  to  cold  :  nor  can  the  air  be  hère  fup* 
pofed  the  médium  that  conveys  it  \  however,  we  thought  ît  propcr 
to  try,  whether  cold  be  convey'd  thro'  a  vacuutn^  as  'tis  ufually 
callM. 

7.  A  fmall  tube,  fealed  at  one  end,  and  almoft  filPd  with  water, 
being  put  into  a  convenient  receivcr,  which  we,  firft  thoroughly  ex- 
haufted  by  the  air-pump,  and  then  îurrounded  with  a  mixture  of  icc 
and  fait,  to  the  height  whereat  the  water  ftood  in  the  fmall  pipe, 
that  water  was,  at  length,  tho*  flowly,  frozen  from  the  top  to  the  bot- 
tom,  into  odd  kind  of  flakes,  without  any  confiderable  number  of  bub- 
blés  appearing  therein. 

8.  That  cold'  will  aft  thro*  a  médium  fenfibly  and  continually  hot, 
appears  from  drinking  a  large  quantity  of  cold  water  ;  which  will 
manifeft  its  chillinefs  thro*  the  integuments  of  the  abdomen  5  as  I  havc 
obfervcd  in  myfelf  upon  drinking  the  minerai  waters  of  Tunhridgc  : 
and  this  was,  in  a  véhément  degree,  experienced  by  a  gentleman,  who 
drank  them  in  a  larger  quantity  at  the  famé    time. 

9.  Having  with  water  filPd  a  glafs  bubble,  whofe  magnitude  equallM 
that  of  a  walnut,  its  figure  refembling  that  of  a  pear,  and  whofe 
(lem  was  crooked  \  we  fufpended  it  by  a  thread,  the  upper  end 
whereof  pafs'd  thro*  a  Ait  in  a  cork,  and  was  there  faften'd,  in  a  widc- 
mouthed  glafs  filled  with  common  oil  of  turpentine,  and  cover'd  with 
ice  and  lait,  and  dofed  with  the  cork  :  thus  we  left  ail  for  three 
hours  •,  at  the  end  of  which  time,  tho*  the  oil  remain'd  fluid,  the 
water  in  the  bubble  was  whoUy  frozen,  and  the  bubble  itfelf  crack'd 
fo,  that  only  a  fmall  part  of  it  came  up  with  the  thread  ^  the  icc 
wherein  appear'd  deeply  cleft  from  the  furface  towards  the  centre,  in- 
to two  pièces  eafily  feparable  ;  as  if  a  pear  had  been  eut  along  from 
its  ftalk  thro*  the  core  :  and  leaving  them  in  the  famé  fluid  and 
vefTel,  with  fome  thawing  ice  and  fait  about  it,  for  fourteen  or  fif- 
teen  hours,  they  were  not  confîderably  wafted.  And,  by  the  way, 
along  with  this  bubble,  we  expofed  in  the  famé  manner,  a  glals-cgg, 
whofe  bail,  and  a  little  part  of  its  ftem,  was  filled  with  fome  of  the 
famé  oil  of  turpentine,  which,  thus  foon  fubfided  about  half  an  înch  5 
whence  it  dcferves  to  be  confider*d,  why,  if  cold  be  caufed  hy  admif- 
fion  of  aftual  particles,  they  (hou'd  contraét  the  oil  without  bcmg  aWc 
to  freeze  it,  and  freezc  the  water  without  contradting,  but  cxpanding 
the  famé. 

xo.  Aftcr 
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10.  After  the  manner  lately  defcrîbed,  wc  ïufpended  afmallglafg  bub- 
tle  fill'd  wîth  water,  and  hermetically  fealed,  in  aglafs  of  fpirit  of  winc, 
and  expofed  them  to  the  air  ofa  cold  night,  whcpeby  the  water  was  con- 
gealed,  tho*  the  fpirit  continued  îts  natural  fluidity.  But  another  bub- 
ble  of  water  fufpended  in  comxnon  brinc,  at  the  famé  time  with  the  for- 
mer, was  no  more  frozen  than  the  brine  itfelf,  that  is,  not  at  ali  .  The 
famé  fuccefs,  alfo,  attended  the  répétition  of  this  experiment  twice;  how* 
cvcr,  upon  a  fourth  trial,  we  found  the  bubble  burft,  within  two  hours 
after  ît  had  been  expofed  in  a  mixture  of  îcc  and  fait,  with  ice  adhering 
to  the  upper  part  of  the  bubble,  whilit  the  other  was  crack'd,  in  lines 
that  run  from  a  point.  And  more  ice,  we  fuppofed,  wou'd  hâve  ap* 
pear*d,  had  it  not  been  diiTolved  by  the  lait  water,  gettihg  in  at  thefe 
cracks. 

11.  We  fiU'd  a  fmall  glafs-bo^ble  with  fâir  water,  fealed  ît  hermeti-* 
cally,  and  fufpended  it  in  the  middle  ofa  large  empty  wide-mouth'd  glals 
well  ftop*d  ;  then  expofing  it  to  a  fufficient  degree  of  cold,  we  found  that 
the  water  froze,  and  crack*d  the  bubble,  without  the  intervention  of  any 
vifible  liquor. 

XVIIL 

1.  We  are  înform'd,  that  to  the  inhabitants  of  fome  parts  of  the  £^*f;^;^*jiu»/^ 
Indies^  it  has  appear*d  a  thing  incredible,  that  the  fluid  body  of  ymsT^^firva- 
lhou*d,  in  a  few  hours  time,  be  naturally  converted  intoa  folid.  This»'*^*5^*^* 
thro*  its  commonnefs,  appears  little  aftoniihing  to  us  ;  however  the  de* 

grées  of  cohefion  in  the  parts  of  ice,  hâve  not  been  fettled  ;  nor  perhaps 
can  we  arrive  any  higher  than  a  bare  conjeâure  in  this  particular  :  for 
différent  degrees  of  cold,  may  poflibly  give  différent  durées  of  com- 
pa£tnefs  thereto-,  and  accordingly,  I  hâve  been  aiTured,  that  the  ice 
m  Rtiffia^  is  much  harder  than  in  England. 

2.  I  hâve  had  thoughts  of  feveral  methods  to  eftimate  the  cohefion  of 
the  parts  of  ice  i  and  purfued  the  matter  far  enough  to  fatisfy  myièlf» 
that  its  ability  to  fupport  a  weight  is  furprizingly  great,  confidering  that 
common  knives  will  eafily  eut  it. 

3.  We  placed  a  pièce  of  ice,  three  inches  long,  three  hroad,  and  lels 
than  T  inch  thick,  crofs-wife  on  a  frame  ;  fo  that  the  two  parts  where- 
on  the  ice  refted,  were  diftant  near  three  inches  fix>ni  each  other  \ 
then  fixing  a  fcale  to  an  iron  hook,  we  hung  it  in  the  middle  of  the  ice» 
and  lay'd  weights  thereon,  till  the  hook,  whofe  part  that  refted  on  the 
ice  was  i  inch,  forced  itfelf  downwards,  and,  at  length,  the  ice  broke, 
the  hook  having  firft  defcended  half  thro*  the  ice  jat  one  end,  and  a  third 
part  thro*  it  at  the  other,  of  the  incifion.  The  weight  applied  was 
leventeen  pounds  averdupoize,  and  one  hundred  feventeenouncestroy, 

4.  This  experiment  we  repeated  with  a  pièce  of .  ice  2  k  inches 
broad,  and  i  inch  thick,  placed  in  the  frame  at  the  diftance  above-men- 
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tîon*d  ;  but  the  weight  required  to  break  ic,  was  (eventeen  pounds  aver* 
dùpoize^  and  forty-çight  ounces  troy .  The  horizontal  part  of  the  hook 
had,  however,  eut  meure  than  1  thro'  the  ice  at  one  end,  and  nearly  half 
thro*  at  the  othef. 

5.  We  hâve  fbund,  that  by  ftrcwing  bay-falt  upôn  thin  plates  of  ice^ 
placed  on  a  flat  board^  the  îce  wou*d,  in  fome  meafure,  be  difiblved^ 
and  afterwards  fo  ftrongly  frozen  to  the  board,  that  we  were  obliged  to 
beat  it  oflF  piece-meal,  with  an  iron  inftrument,  if  we  wou*^d  disjoin 
them  5  nay,  the  parts  of  ice  adhered  {o  firmly  in  the  pores  of  wood, 
that  fbme  of  them,  notwithftanding  this  force,  ftill  continued  un- 
moved. 

6..  Having  thrown  a  confiderahle  quantity  of  fait  upôn  fome  folid  pièces 
of  ice,  there  was  fuddenly  produced  a  fmall  crackling  noîfe  ;  and  for  a 
confiderablê  time  after,  there  manifeftly  afcended  a  large  white  fteam^. 
or  thick  fmoke  therefrom. 

7.  Upon  pourine  Aquafortis  on  cakes  of  ice,  whercin  was  abundance 
of  biiibbles,  it  prefently  peœtrated  thro'  thcm  with  a  confiderablê  noife, 
that  feem'd  to  be  the  cracking  of  the  ice,  whilft  the  liquor  underneath 
it,  might  be  tafted  manifeftly  four.  Oil  of  vitriol,  alfo,  afibrded  the 
famé  phenomena,  but  in  a  much  greater  degrec,  yet  without  fecming 
to  crack  the  ice  it  paffed  thro*  ;  fo  that  if  only  a  few  drops  hereof 
wereletfall,  it  immediately  Ihew'd  itlèlf  excécding  corrofive  on  the  op> 
pofite  fide  of  the  îce  :  and  this  we  foond  it  wou'd  do  thro'  three  plates 
of  ice,  laid  one  upon  anothcr,  each  whereof  wte  abont  i  inch  in  thick* 

g'.  Eleooâions  of  fage^  rofemary  and  parfley,  t^ing  ieverally  expofed, 
in  fmall  earthen  pipkins,  to  frêeze,  they  were  totally  coaverted  into  ice, 
wfaerein  appear'd  no  refembhmce  of  the  refpeâive  pknt« -,  only  thatif- 
foudcd  by  tfae  deooâion  of  fage,  had  a  very  uaeven  iurfaçe,  and  far  more 
ruggedthan  theother  two,  whkh  were  neither  of  them  fmooth;  and  ail 
of  thém^  but  particularly  the  decoâton  <>f  ûg^,  yitided  a  fofber  ice 
than  the  oommon. 

9.  Some  frefli  hemmon  juice,  fix>ze  in  a  wide-mouched  ^a&,  afibrded 
an  ice  very  odly  figured,  efpecially  in  one  part,  where  it  finely  reprefcnt- 
cd  nâked  trees. 

to.  Snow^water  fet  to  frecze  in  ice  and  fait,  affcH-ded  pretty  figures  in 
ics  congélation,  with  faubbles  produced  thereia,  fb  nûnute,  that  tfae  whok 
1M&  oc  ice  remain^d  very  transparent. 

II.  Upon  mixing  a  large  quantity  of  ice  in  grols  powder,  with 
ibnîe  whole  bay  fak,  and  ftirring  diem  together,  a  vifible  fome  over* 
ff>^rfead  the  containing  veifel^  like  a  fog;  and  w&en  rifen  above  its 
brim,  feU  down  again  in  flarèains  :  thefè  fumes  alfo  playM  in  ^leat 
plenty  upon  the  furéice  of  the  mixtilure,  as  a  miA  upon  a  pond,  be- 
Ifig  fon^  X)ftlienlunafaie  to  riiè  higho*.  The  phenomenoa  cominued 
for  a  long  time,  tho*  I  cou'd  not  be  poûtivc,.  that  tàe^  fûmes  were 
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12.  Olaus  Magnus  tells  us,  "  that  tbc  ice  in  the  coW   northçrn  cli- 

**    mates,  about  the  bcginnîng  and  middle  of  winter,  ha»  its  coKefion 

♦*    of  parts  fo  ftrong,  that  at  the  thicknefs  of  two  inches,  it  wiU  fu|)- 

•**    port  a  man  ;  at  the  thicknefs  of  three,  ah  armed  dragoon  -,  at  that 

**    of  fourteen,  a  company  or  band  of  foldiers-,  and,  laftly,  that   if  it 

^^    be  a  yard  thick,  an  army,  of  ten  thoufand  nien,  may  march  tbere- 

**    on.**     This  indeed,   is  no  accurate  way  of  meafuriag  the   cohefive 

force  of  ice  ;  becaufe  the  diftance  of  the  part  that  llipports  the  weight, 

from  the  flioar,  is   not   hcre   regarded,   tho'  the  remoter  parts  of  the 

ice    reft  hereon  ;  for  the  ice  bcing  confider'd  as  a  lever,    the  place  of 

the  weight  upon  it,  muft,  by  ail  means,  be  determined  ;    fince   the   ice 

may  refift  a  confiderable  preflure  near  the  banks,  tho*  but   a  very  fmall 

one  near    the  middle  or    a   frozen   river.     However,  *tis  plaîn   from 

riiis  gênerai  obfervation,  that  the  ice  of  a  river,  at  fuch   a  particular 

thicknefs,  will  in  any  part  of  it,  fuftain   the  refpçéUve  weights  above- 

mention'd;  and  thereforc,  cven  at  a  point,    the  fartheft  removed   from 

the  prop  of  the  lever;  which  ihcws  an  immenfe   force  ofcohefion.  in. 

ice. 

13.  I  proceed  to  the  obfcrvations  offiravellers  and  failprs,  made  up- 
on ice.  Capt;  Weymouth  tells  us,  that,  in  his  voyage  to  difcover  the 
north-weft  paflage,  he  fbund  ice  almoft  as  hard  as  a  rock.  He 
relates  farther,  *'  that  finding  fome  pièces  broken  off  from  an  ifliand 
**  of  ice,  they  afForded  very  good  frelh  water.*'  An  old  fea  captain, 
who  had  often  failed  into  the  frigid  zone,  affured  me,  that  when  his 
£hip  had  been  immured  with  ice,  fo  that  no  falt-water  cou*d  be  corne 
at,  he  made  wells  in  thick  pièces  of  ice  to  receive  the  liquor  that 
thaw*d  therein,  which  he  found,  tho*  on  the  main  fea,  to  be  good, 
firefh,  potable  watcr,  and  fit  for  ail  neceffary  ufes;  fo  that  he  never 
fear'd  the  want  of  fuch  water  there.  Therc^s  a  poflibility,  however^ 
that  this  ice,  which  affbrds  frefh  water  in  the  fea,  is  congealed  fnow, 
(not  the  falt-water  frozen)  that  lies  upon  the  furface,  and  adds  to  the 
height  of  the  ice  underneath  -,  *tis  alfo  poffible,  that  fuch  ice  may  havc 
corne  from  rivers  that  difcharge  themfelves   into  the  fea,  as  thofe  vaft 

quantifies  obferved  about  Nova  Zemhla^  and  the  ftreights  of  Weigats 
arc  alIow*d  to  defcend  from  the  great  rivers  Ohy^  Jenefce^  &c.  and  thi» 
carrîes  the  greater  poffibility,  becaufe  the  main  fea  is  feldom  or  never 
frozen. 

14.  The  nextthing  I  (hall  confider  is,  the  magnitude  of  fingle  por- 
tions of  ice.  The  old  fea  captain  above-mentîony  told  me,  he  lève- 
rai times  faften'd  his  Ihip  to  maflcs  of  ice,  that  reach^d  thirty  fathom 
under  water;  and  that  he  once  lay  afide.  of  a  pjiece  that  refted  on 
^und  in  fifty  fethom  water.  •  None  of  thefe,,  hc  faid,  rofe  with  their 
heads  very  high  abovethe  feas  furface;  he  thoughtnot  much  more  thaa 
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Physics.  a  tenth  part  of  their  whole  lengths  and  that  fnow,  fucceffively  falling 
thereon,  deprefs'd  them  fo  low  ;  which  often  melting  withiiv  two  or* 
three  days,  wou*d  fubfide  to  a  third  or  fourth  paît  of  its  former  heîght, 
and  become  folid  ice.  Capt.  James  tells  us,  he  one  day  failed  by  an 
îcy  mountain  of  a  height  incredibly  greater  than  what  we  latcly  ob- 
ferved  from  him,  to  be  taller  than  his  main-maft.  But  the  famous 
failor  Mr.  Bafm  fays»  "  on  thc  feventecnth  of  May^  we  failed  by 
**  many  great  iflands  of  ice,  that  werc  above  two  hundred  feethigh 
'<  above  water  ;  and  one  in  particular,  that  I  meafured  to  be  two 
"  hundred  and  forty  feet  ;  whence  if  only  I  of  the  ice  be  extant  a- 
^^  bove  the  lurface  of  the  ièa,  this  pièce  of  ice  muft  hâve  been  one 
*^  hundred  forty  fathom  long  ;  and  this  proportion,  I  hâve  known 
**  to  hold  in  fome  icej  but  I  don*t  affirm  it  in  ail.**  Capt.  James 
obferved  fome  flat  pièces  of  ice,  to  meafure  one  thoufànd  of  his  paces 
in  length. 

15.  Of  compounded  portions  of  ice^  I  find  the  foUowing  accounts* 

Mr.  HalU  in  his  voyage  to  difcover  Greenland^  tells  us,  he  met  with  an 

huge  bank  of  ice  twenty  four  miles  long.     Another  Englijh  failor  relates, 

**  that,  even  in  June^  the  fea  where  he  lay,  was  cover'd  with  ice,  as  far 

^^  as  he  cou'd  difcern  ail  around  him,    from  a  confiderable  eminence» 

**  except  within  a  quarter  of  a  mile  from  the  Ihoar.**  Whence  that  vaft 

extent  of  ice  Ihou'd  appear  as  one  floating  ifland.     Thc  Frencb  hydro- 

grapher  Fournievi  relates,  ^<  that  their  fteet  failing  to  Canada^    in  the 

«^  year  1635,  met  with  feveral  mafies  of  ice,  as  high  as  fteeples;    and 

*^  in  particular,  one  or  two,  in  fome  places  beins  flat,  and  in  others, 

"  rifing  up  in  frightful  hills,  along  which  they  coafted,  for  above  forty,. 

"  or  even  eighty  leagues  tc^ether  -,  and  hère,"  fays  he,  "  arc  often,  in 

^*  thc  month  of  ^ugujt^    ittn  floating  pièces  01  îce  much  larger  than 

*'  fhips."     Olaus  Magnus  aflures  us,    ^^  that  battles  are  fought  as  well 

^'  upon  the  ice  of  the  northern  feas,  where,  during  the  fummer,   fleets 

«(  ufually  engage,  as  upon  folid  champaign  ground  *,  let  the  contending 

**  armies,  with  aU  their  artillery,  be  drawn  up  cver  fo  clofe  togethcr.'* 

And  *tis  a  common  thing  in  the  more  northern  nations   to  take  large 

journeys,  with  heavy  carriages,  over  the  vaft  plains  of  ice.     'Tis  well 

known  alfo,  that  the  whole  Swedijh  army  lately  marched  over  the  frozcn 

fea  to  the  ifland  of  Zealand.     Nay-,  even  in  the  eaftern  riions,  the  fea 

itfelf  has  been  congealed  to  a  prodigious  breadth.     ^'  Manajfes,  in  his 

"  annals'*  fays  BarthoUnCy  "  relates  it  as  an  extraordinary  thing,  that  in 

*'  the  reign  of  Theophilus^  there  happen'd  fo  hard  a  winter,  that  it  thcrc 

"  froze  the  fea  into  ice,  to  a  vaft  thicknefsi  and  a  ftony  hardnefs-**  And 

*'  according  to  Glycasy  "  in  the  year  775,  the-fea  was  frozen  along  the 

*^  mediterranean  coafts,  to  the  diftance  of  fifty  leagues,  into  ice  as  hard 

•'  as  a  rock,   and  to  the  depth  of  thirty  cubîts;  at  which  time,  al* 

^<  fo,  there  fell  fo  large  aquantity  of  fnow,  that  added  thirty  cubîts  to  the 

*'  height  of  thc  ice/* 
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in    a  huge  pièce  of  ice,   under  which   they  Ihclter'd   thcmfelves  from 
ftormy   winds  ;   they   tell  us,  it   was  cover'd  on  the  top  with  earth  -, 
that  they  found   forty   eggs    thereon  ;    that   îts  colour    was  a  pcrfedl 
azuré  -,    whence  fome  of  their  crew  affîrm'd  it  to  bc  frozen  land  ;  for 
ît  lay  ten  fathom   high  abovc  the  water,   and  defcended  cighteen   fa- 
thom  under  it,  that  is,  quitc  to  the  bottom.     This  colour  in  ice  has 
been  alfo  obferved  by  Capt.  Jamts  \   fo  that  perhaps  Virgil  might  not 
fpeak  improperly,  when  he  gave  the  epithet  blue,  to  the  ice  of   the 
frigid  zone,     *Tis  very  confiderable,  if  true,  what  Olaus  Magnus  fays, 
**    that  when,  towards  the  beginning  of  Âpril^  the  ice  begîns  to  thaw, 
**   •tis  ytry  unfafe  to  venturc  upon  it,   unlçfs  in   a  morning  ;   for  the 
*'   heat  ot  the  fun  renders  it  fo  brittle,   that  tho*   it  lately   fupport- 
**  ed  armed  dragoons,   a  naked  man  can  now  fcarce  walk  upon  it.  ** 
He  adds,    *'   that  when  the   ice  breaks,    ît  makes  a  very   loud  and 
'*  dreadful  noife,  like  that  of  thunder,  or  an  earthquake  ;   but  cfpe- 
*'  cially,  if  it  happens  in  the  night.  *'     And  to  this  pafticular,  Mr.  Hall 
agrées,  who  tells  us,   that  "  as  they  ftcer'd  by  a  huge  and  high  ifland 
*••  of  ice,  there  fell  à  pièce  from  the  top  thereof,  with  a  report  equal  to 
**  thatof  five  cannons  ;  and  that  about  fwelve  of  the  clock  one  night, 
**  they  were  fuddenly  compafs*d   round  with  great  iflands  of  ice,  that       t 
«*  made  a  moft  furprizing  hideous  noife."     There  are  many  concurring       ^ 
teftîmonies   gîven  of  this  noife  occafion*d  by  ice,   tho*   it  fometimes 
feems  to  proceed  from  the  dalhing  of  the  pièces  one  againft  another  ; 
but  if  it  happens  at  the  time  the  ice  appears  to  cleave  fpontaneoufly, 
it  feems  difficult  to  aflign  its  caufe.     Olaus  Magnusy  indeed,  with  fome 
probability,    aflîgns    it   to    the    warm   exhalations  of  the  earth  ;   and 
agreeably  hereto,   I  remember,   that  fome  pièces   of   thick  ice  beîng 
brought  out  of  a  cool  place  into  a  warm  room,  made  a  fmall  crackling 
noife.     I  am  informcd,  however,   by  a  native  of   Poland^   that  great 
cracks  and  loud  frightful  noifes,  happen  as  well  by  the  aftion  or  ex- 
ceflive  cold,   as  a  thawing  heat  upon  the  ice.      And  indeed,  we  fome- 
times obfervc  the  ground  to  be   cleft  in   very  violent  frofty  weather. 
The  old  fea  captain,  whofe  teftimony  I  hâve  twice  ufed  already,   re- 
marks,  that  large  trads   of  ice  hâve  a  power  to  deaden  the  wind  ; 
for  that  having   been   diftre(s*d   by   ftormy  weather,   and  driven  near 
huge  flioals  thereof,    he  had  unexpedcd  found  a  calm,   to  his  great 
furprize  ;  and  feveral  times  failing  from   the  ice  upon  a   fmooth  fea, 
he   has   met  a    ftorm    at   fome   diftance   from  the    famé.      He    adds, 
that  a    Dutch  failor,    who   frequented  the  northern   fcas,  aflured  him 
of  having  feveral  times  obferved  the  like  wonderful  property  of  tlic 
ice. 
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Experiments  and  Obfervations  upon  Ctld* 

XIX. 

I.  'Tis  gcncrally  thought  there  are  Hquors  potentially  bot,  wherein 
ice  will  fooncr  diffolvc  than  in  watcr.  To  bring  this  to  the  tcft  of 
cxperîmcnt,  wc  attemptcd  to  frcezc  watcr  in  bulltt-mpald$,  that  wc 
nMght  gain  Pièces  of  ice  exaftly  of  the  famé  magnitude  -,  but  not  be- 
ing  able  to  procure  any  mouids,  whofe  cavities  were  of  equal  dimen- 
fions,  we  fubftituted  a  glali  tube  in  their  .ftead  -,  wherein  having  fro- 
zen  fomc  water  into  a  cylinder  of  ice,-  we  divided  it  exaâly  into  equal 
portions.  Thefc  pièces  we  fcvcrally  put  into  tlifferçnt  ]iquors  at  the 
famé  time,  whilft  exadt  notice  was  taken,  by  means  of  a  fécond  pendu- 
lum,  furnifhed  with  an  index,  and  a  divided  dial-plate,  how  long  they 
werc  in  diffolving. 

Two  fets  of  our  experiments,  were  made  with  cylinders  of  ice  an 
inch  long,  and  about  haif  an  incb  in  diameter,  wherein  we  obfenrrd 
as  follows. 


I. 


In 


"OU  of  TÎtrîol 
Spirit  of  wine 
Jqua  fortis 
Water 

Otl  of  tuipoitine 
Air 


SQiniites, 


Il.rOilof  vitriol 

I  Spirit  of  wine 
j    J  Water 

1  Oil  of  tttrpentîne 

1  Sallet.oil 

LAir 

2.  We  morever  thought  ît  wôfth  trying,  what  dîfFcrencc  thcrc 
wouM  be  in  the  duration  of  pièces  of  ice  of  the  famé  bulk  and 
figure,  fome  whereof  were  made  from  water,  others  from  wînc,  milk, 
oil,  urine,  Sàc.  when  expofed  to  thaw  în  the  air,  or  other  fluids  ;  and 
alfo  whethcr  motion  wou*d  impart  heat  to  ice,  by  rubbing  two  pièces 
chèreof  one  againft  the  other  :  and  îndeed,  I  fbund  fuch  an  attri- 
tîon  haften  the  diflblution  in  that  part  of  a  plate  of  ice,  which  fuf- 
taîn'd  it. 

3*  And,  by  the  way,  upon  throwîng  ice  into  a  certain  cold  iîqnor, 
it  has  prefently  difTolved,  and  produced  à  great  d^ee  of  heat. 

4.  The  effefts  of  cold  do  not  always  dépend  upon  the  aéhial  prefcncc 
of  its  manîfeft  efficients  •,  for  when  thefe  havc  once  brought  a  dilpofcd 
fubjeét  to  a  ftate  of  congélation,  ît  will,  fometimes,  continue  thercin, 
tho*  the  opération  ceafes.  And,  we  frequently  fee  that  when  a  certain 
texture  is  produced  in  a  body,  it  remams  there  till  fome  other  agent 
cvcr-powcrs  and  removcs  it,    Tho'  ice  and  fnow  may  fccm  to  mclt  away 
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ed  by  the  fun*i5  rays,  or  fome  warm  exhalations  from  the  earth  ;  and» 
accordingly,  we  feê  that  grcat  compafted  mafles  of  them,  will,  above 
ground»  remaîn  long  undiflblvcd,  when  the  warm  air  has  not  free  ad- 
mîffion  into  the  pores  thereof  ;  but  if  clofe  piled  up  in  proper  refervu- 
tories  below  the  furface  of  the  carth»  thcy  may  bc  preferved  for  a  ftill 
longer  tinie  *. 

The  method  of  makîhg  refenratorîes,  and  preferving  fnow  in  Itafyj  take 
as  foUows,  from  Mr.  Evelin.     "  The  fhow-pits  in  Italy  are  funk  in  the 
**^    moft  folitary  places,  and  ufually  at  the  foot  of  a  hill,  to  protedt  them 
*^   from  the  fiin^  fifiy  feet  deep,  in  form  of  an  invcrted  truncate  cone> 
*«   with  theîr  mouth,  twenty  five  in  diametcr.     The  fîdes  of  the  pit  are 
•*  fo  joiced  that  the  boards  may  be  nailed  very  clofe  thercon.     About  a 
«*  yard' from  the  bottom  is  fixed  a  ftrong  frame,  upon  which  is  placed 
"  a  kind  of  a  wooden  grate.     The  cover  of  the  mouth  is  double  thatchcd, 
**  with  reed  or  ftraw,  upon  a  copped  roof,  on   one  fide  whereof,  ap- 
**  pears  a  thatched  narrow  door-cafe  ;  hipped  on  like  the  top  of  a  dor- 
«*  mer,  which  compleats  the  whole,   To  prefervc  their  fnow  hercin,  they 
**  lay  clean  ftraw  upon  the  grate,  to  prevent  its  running  thro*  whiift  they 
**  beat  it  to  a  hard  icy  cake  near  a  footthick  ;  upon  which  a  layer  of  ftraw 
*^  being  laid,  they  place  more  fnow  thereon,  and   ftraw  uponthis;  and 
*'  thus  continue  layer  upon  layer,  till  the  pit  bc  filled  :  when  they  cover 
*'  the  whole,  thick,  with  ftraw  or  reed,  and  fhut  the  door,     The  grate 
«'  is  contrived  to  drain  ofF  the  liquor  that  might  run  from  the  fnow,  if  j 

*'  by  accident  any  ftiould  melt,  which  would,  otherwife,  haften  the  dif-  ; 

*'  folution  of  the  reft  ;  and  upon  this  account  the  bottom  is  but  flightiy  \ 

*'  fteen*d.     The  curious  preferve  a  circle  of  tall,  fhady  trees,  about  the 
*«  mourh  of  the  pit/*  \ 

5.  The  Butch  relate,    that  in  their  Nova  Zembla  voyage,    tho*  the  \ 

weather  proved  fair  and  fun-fhiny^  yet  the  heat  was  not  ftrong  «nough.  \ 

to  melt  the  fnow  on  the  twenty  third  of  June.     Nay,  in  warmer  climates^  ' 

fnow  will  remain,  during  the  whole  fummer  feafon,   undilTolved  upon  \ 

the  tops  of  high  mountains.     And  Captain  James  fays,  that  "  in  July  \ 

*'  and  the  bcginning  of  Auguft^  we  expofed  fome  pièces  of  ice,  that 
««  meafured  two  feet  fquare,  to  the   heat  of  the  fun  ia  the  Ihip's  boat  5  • 

*«  whereon   the    rays  played  ftrongly  ;    yet,    notwithftanding  that,  and 
««  the  warmth  of  the  Ihip,  wherein  we  kept  a  large  fire,  they  lay  eight  j 

*«  or  ten   days  before  they    would  melt/*      He  tarcher  obferves,   that  ! 

*'  the  ground  continued  frozen  till  June^  tho*  the  weather  was  then  hot  1 

"  upon  the  IKoar/*     The  famé  perfon  alfo  relates,  that  a  but  of  wine,;  j 

which  ftood  ail  the  winter  upon  deck,.  continued  firm  frozca  till  the 
month  of  May. 

•  'T'i"?  a  rcmarkablc  obfervation  of  M.  f  fooncr  in  Vacuo^  than  ia  opcn  air.     Hîfi,  de 
BomLir?^3  tliac  ice  in  fommer  dliTolves  mucb  j  rAcadtm^    A.  i7o8>  /-  26. 
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/  XX. 

Cwfiderations  X.  Thc  dîfputc  about  thc  Prtmum  Frigidum  is  becomc  famous  among 
anâixpiri-  naturalifts  ;  fotne  contending  it  is  thc  carth,.  othcrs  thc  air,  and  fomc  ot' 
ments  ufxm  tbe  ^j^^  modcrns,  that  it  js  nitre  ;  but  ail  feem  to  agrée  that  thcre  is  fome  par- 
Frigidwn.  ticular  body  fuperlajivcly  cold  in  its^  own  nature,  by  partaking  whcrcof» 
ail  othcr  cold  bodies  obtain  that  qualîty. 

2.  But,  in  my  opinion,  before  men  had  fo  deeply  engaged  in  this  dîf- 
putc, they  fhould  havc  enquired  whether  there  were  any  fuch  thing  as  a 
Primum  Frigidum  ;  for  tho*  I  will  not  refolutely  deny  its  exiftencc,  yet, 
I  think  it  may  well  be  queftioned,  and  that  upon  feveral  accounts. 

And  firft,  jt  is  vciy  difputable,  whether  cold  be  a  pofitive  quality,  or 
a  barc  privation  of  heat  ;  and  till  this  queftion  can  be  detcrmined,  it  muft 
feem  improder  to  enquire  which  is  the  Primum  Frigidum. 

•Ti5,  in^ed,  generally  taken  for  granted,  that  heat,  moifture,  dryncfe, 
gravity,  iâf.  havc  cach  of  them  a  principal  fubjeét  to  refide  in,  yct  this 
,•  feems  to  b^  only  a  groundlefs  fancy  ;  for  thcre  arc  many  qualities,  as  gra- 
vity, fig^e,  motion,  colour,  found,  6fr.  of  which  no  true  and  genuinc 
primary /fubjeâ  is  aflignablc  :  and  fînce  heat  and  cold  are  look'd  upon  as 
qualitie^diamctrically  oppofite,  it  will  be  very  liard  to  fhcw  that  there 
îs  a  Trrplov  hxlixovj  of  thc  former  ;  fince  ftones,  metals,  plants,  animais, 
and  aljnoft  ail  folid  bodies,  will,  by  motion,  become  hot. 

Among  the  bodies  generally  alledged  for  this  purpoiè,  there  is  not 
one  that  feems  to  deferve  the  tîtle  of  Primum  Frigidum.  Plutarch  fup- 
pofes  the  earth  to  be  the  Primum  Frigidum  ;  yct  we  fec  thc  earth  is  fro- 
zen  not  by  its  own  cola,  but  thro*  its  vicinity  to  the  air  ;  for  the  con- 
sealing  cold,  even  in  the  midft  of  winter,  affefts  only  its  furface  whcrc 
it  borders  on  the  air,  and  feldom  pénétrâtes  abovc  a  few  fcet  into  its 
fubftance  ;  and,  therefore,  if  the  earth  be  any  way  proteétcd  from  thc 
air,  it  will  remain  unfrozen  ail  the  winter  long  ;  as  may  appear  from 
that  remarkable  pradice  in  the  great  iàlt-Tnarfhcs  of  thc  Frencb 
Iflands  of  Xaintonge^  where,  when  the  feafon  of  coagulating  (ait  by  the 
heat  of  the  fun  is  paft,  the  owners,  by  opening  certain  lluices,  ovcr- 
flow  ail  the  banks  and  dams  that  divide  the  ialt-ponds  \  for  if  they 
left  their  works  uncovered,  the  froft  would  màke  a  great  havock  a- 
mong  them. 

Befides,  the  earth»  upon  this  fuppofitîon,  being  the  coldcft,  as  it 
is  the  heavieft  and  moft  folid  of  the  cléments,  it  is  improbable  that 
thofe  exceffively  cold  agents,  that  freeze  the  clouds  into  fnow  and 
hail,  ihould  be  terreftrial  exhalations.  And  *tis  not  ealy  to  fay,  why,  if 
clementary  corpufcles,  fteaming  from  the  earth,  havc  fuch  a  congcaling 
power  where  they  are   difunîted,    and    barely  interlpcdêd  among  thc 

E articles  of  air,  the  mafs  of  the  earth  it  felf,  from  whcncc  thofe  cx- 
alations  are  fuppofcd  to  procced,  fhould  not  be  able    alfo  to  freeze 
watcr. 
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the  earth  ;  from  v/hence  fome  would  fhew,  the  earth  tô  be,  naturally, 
neither  hot  nor  cold.  And  even  where  there  appear  no  manifeft:  figns 
of  thefe  fires,  perfons,  who  defcend  to  the  bottom  of  deep  mines, 
hâve  complained  that  a  very  little  cxercîfe  would  put  them  into  a  vio- 
knt  fweat:  and  the  learned  M.  de  ClaveSj  who  hath  wrîtten  of  precious 
ftones,  affirms,  that  in  fuch  mines,  the  fubterràneal  vapours  are  fo  thick 
and  hot,  that  the  miners  are  obliged  to  work  in  their  fhirts.  I  am  not, 
however,  fatisfied,  that  thofe  deep  places  would  hâve  appearçd  as  hot, 
when  judged  of  by  a  fealed  weather-glafs,  as  they  did  to  the  miners 
bodîes  j  tho*  the  pofleflbr  of  a  lead  mine  aflurcd  me,  he  did  not  ufually 
find  any  difficulty  of  breathing  therein,  notwithftanding  the  famé  dif- 
pofition  to  fweat  ;  and  others,  alfo,  hâve  not  complained  of  having  their 
refpiration  incommoded  in  fuch  places,  unlefs  by  accidentai  damps  :  and 
the  author  lately  mention*d,  exprefly  affirms,  that  the  famé  effeél  is  ob- 
ferved,  m  the  bowels  of  the  earth,  as  well  in  fummer  as  in  winter. 
Befides,  'tis  generally  found,  that  very  deep  wells  and  fprîngs  fréeze 
not;  but  the  water  often  comes  up  fmoaking  from  thence:  which 
ai^es  that,  at  leaft,  the  earth  wherein  it  lay,  or  thro*  which  it  pafs*d, 
was  free  from  fuch  a  degree  of  cold,  as  might  be  expeéted  if  the 
earth  were  the  Primum  Frigidum.  Nor  can  it  be  reafonably  pretended, 
that  the  fubterràneal  heat,  proceeds  from  the  rays  of  the  fun  ;  fincc 
they  heat  not  the  earth  above  fix  or  feven  feet  deep,  even  in  fouthern 
countries.  And  if  the  lower  part  of  the  earth  were,  of  its  own  na-' 
ture,  cold,  and  receiv'd  the  heat  it  afFords,  only  from  the  fun  and 
ftars  5  the  deeper  men  defcend  therein,  the  lefs  degreé"  of  heat  and 
fteams  they  would  mect  with  ;  which  is  contrary  to  our  Frencb  author's 
obfervation. 

Morinus^  another  Frencb  author,  who  had  the  curîofity  to  defcend 
himfelf  into  the  mines  qf  Hungary^  fome  of  which  are  threc  or  four 
hundred  fathom  deep,  relates,  that  after  he  had  defcended  about  an 
hundred  fathom,  he  came  into  a  very  warm  région  of  the  earth, 
which  lafted  to  the  bottom  of  the  mine  ;  and  is  fo  hot,  both  in  win- 
ter and  fummer,  that  the  labourers  ufually  work  therein  without  their 
clothes  :  he  adds,  that  himfelf  was  fcarce  able  to  bear  the  heat,  tho* 
the  external  air  was  very  hot  5  it  beîng  fair  weather,  and  in  the  month 
of  July.  And  he  farther  déclares,  he  was  told  by  the  overfeers, 
that,  *twas  univerfal,  the  lower  they  defcend,  beyond  a  hundred  fa- 
thom, the  hotter  it  grows.  But  having,  my  felt,  becn  to  the  bot- 
tcMn  of  fome  mines,  I  fufpeft,  that  this  degree  of  heat,  obferv*d  in 
the  Hungarian  mines,  might  in  great  *part,  proceed  from  the  pecu- 
liar  nature  of  the  place,  or  of  the  minerais  generated  there  ;  ana  not 
wholly  from  their  vaft  depth  beneath  the  furface  of  the  earth.  For, 
feveral  mixtures  of  bodics,  not  aétually  hot,  will  producca  conûderable 
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degrec  of  heat.  And  vcry  crédible  eye-witnefles  hâve  afiirmed,  that,  in 
fome  parts  of  Englandj  they  dig  up  large  quantîties  of  a  kind  of  minerai^ 
fuppofed  to  be  vitriolic,  which,  by  the  bare  addition  of  common  water, 
will  grow  fo  hot  as  almoft  to  take  fire.  So  that  the  Hungarian  mines  be- 
ing  deep,  and  not  deftitute  of  water,  it  may  be  fufpeded,  that  eithcr  this 
fluid,  or  fome  peculiar  minerai  fpirit,  orjuice,  may,  with  the  minerai, 
prôduce  a  warm  fteam,  which,  for  want  of  fufficientvent,  in  tlK)fe  clolc 
places,  yield  a  confiderable  heat.  And  this  conjeâure  may  be  coun- 
tenanced  by  three  circumftances,  which  I  take  notice  of  in  our  author's 
narrative.  For  firft,  the  fmoke  that  plentifijlly  afcended  out  of  the 
mine,  thro*  the  perpendicular  groove,  confifted  of  fetid  exhalations, 
which  were  fo  faline  and  fretting,  as  frequently  to  corrode  and  fpoil 
the  wooden  ladders,  and  the  iron  initruments  of  the  divers.  Second* 
ly,  the  overfeers  of  the  mines  told  Morinusy  that  they,  în  fome  places, 
met  with  veins  of  hot  minends,  which  augmentée!  the  heat  of  the  place. 
And  laftly,  as  our  author  defcended  into  the  gold-mine  at  Crenmitx^ 
he  found  in  one  place,  the  heat  to  increafe  gradually,  and,  at  length, 
to  excccd  what  ne  had  met  with  in  any  othcr  mine  -,  and  afterwards, 
coming  into  a  fpacious  room,  that  abounded  with  fmaragdine  vitriol, 
from  whence  this  heat  proceeded,  hc  found,  befides  a  iharp  Ipirit,  vc- 
ry oflTenfive  to  his  throat,  a  heat  that  made  him  ready  to  faint  away 
with  fweatins.  And,  elfewhere,  the  famé  author  remarks,  that  fîjch 
hot  mines  of  vitriol,  or  fulphur,  may  be  found,  cven  near  the  fiir- 
face  of  the  earth,  and  difrufe  a  heat  ail  around,  to  a  very  great 
diftance. 

But  if  it  be  objeâed,  that  this  fubterraneal  heat  is  adventitious  to  the 
earth,  which  remains  fuperlatively  cold  of  its  own  nature;  it  may  be 
reply'd,  'tis  fotnewhat  ftrange,  that  nature  ihould  hâve  intended  the 
earth  for  the  Summum  Frigidum^  and  yet  a  great  part  thereof  be  con- 
ftantly  kq>t  warm,  either  by  the  (un,  as  under  the  torrid  zone,  w  by 
fubterraneal  fires. 

But  if  it  be  pretended,  that  when  the  earth  is  faid  to  be  the  Prifmm 
Frigidum^  not  the  elementary  earth,  but  fome  body  mixed  with  it,  îs 
thereby  meant,  I  defire  to  know  which  of  the  many  bodies  that  make 
up  the  terreftrial  globe,  muil  be  fixed  upon  for  this  purpofe,  that  wc 
may  examine  its  daim  ;  in  the  mean  time,  I  conclude,  that  the  cartfa  bas 
none  fuch  ;  fince,  upon  this  fuppofition,  a  colder  body,  thin  that 
is  allowed  to  be,  gives  it  the  greatell  degrees  of  coldncfs  it  can  pof- 
fefs.  I  muft,  however,  diflènt  frcnn  the  leamed  Ga[fmdusj  in  thinking 
the  earth  to  be  naturaUy  no  more  cold  than  hot.  For  its  infeofiUe 
parts,  like  thofe  of  other  fîrm  bodies,  being  heavy,  and  perhaps  gro6, 
and  either  having  no  confiant  mc^ion,  or,  at  leaft,  a  far  more  g^de 
one  than  our  organs  of  fenfe;  it  fhould  foUow,  that  che  earth  moft 
feem  cold  to  us,  unlefs  it  be,  fome  way  ot  other,  put  into  an  imna- 
tural  degree  of  agitation  :  and>  for  the  tik«  reafoa  its  not  improbable 
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tliat  pure  earth,  flionld,  in  its  own  nature,  bc  coldcr  either  than  pure  wa-  Physics. 
ter  or  pure  air  -,  fince  the  earth  being  a  folid  body,  its  componcnt  parti-  ^ 
oies  are  at  reft  among  themfelves,  or,  at  leaft,  mov*d  with  analmoft  in- 
finité flownefs  ;  whilft  water  and  air,  being  fluids,  their  component  par- 
tîcles  muft  be  in  a  différent,  reftlefs  motion,  and,  confequently  botter  ; 
that  is,  in  a  ftate  wherein  the  various  agitations  of  their  more  mi- 
nute particles  is  more  véhément. 

And  if  thofc  who  plead  for  the  earth  in  this  café,  had  declared  they 
Tnean  not  the  pure  or  elementary  earth,  but  part  of  the  terreftrial 
globe,  diftinguiflied  from  the  fea  and  other  ^aters;  and  would  alfo 
hâve  eartb,  in  this  fenfe,  to  be  only  the  Summum  Frigidum  ;  perhaps 
thcy  might  hâve  a  better  plea  for  their  opinion,  than  thofe  who  contend 
for  the  «rater  or  the  air  ;  fince  the  Duich,  who  failed  thrice  to  Nwa 
Zembla^  and  once  wintered  there,  affirm,  that  the  higheft  degtees  of 
cold,  are  not  to  be  met  with  on  the  main  fea,  which  is  moft  expofed  to 
the  opération  of  the  air  and  water,  but  either  upon  land  or  near  it. 

And  Fournier  tells  us,  that  "  ii^  the  year  1595,  the  HvUanders^  being 
**  intercepted  by  icy  (hoals,  in  the  ftreights  of  IVèigats^  and  meeting  with 
**  fome  Mufcavites^  were  told  by  them,  that  ncither  the  northcrn  fea,  nor 
*'  that  of  Tartary^  were  ever  froze,  but  only  that  ftreight,  and  the  fea 
**  contfguous  to  the  (hores  of  fome  bays  andgulphs,"  andourautlioraf- 
firms,  in  gênerai  terms,  that  the  main  feas  never  freeze. 

On  the  contrary,  I  hâve  been  told,  that  in  Siberia^  a  northem  pro- 
vince of  Ruffta^  the  ground  is  thaVd,  during  the  fummer,  only  about 
two  feet  deep,  whilft  it  ftill  continues  frozen  below  ;  tho*,  by  the  way, 
there,  notwithftanding,  grows  good  corn  on  the  furface. 

That  water  (hould  be  the  Primum  Frigidum^  is  contrary  to  expérience. 
For,  not  to  mention  how  very  difficult  it  would  be  to  prove  tl^t  abun- 
^nce  of  cold  bodies,  as  gold,  filver,  cryftal,  fufible  ftones,  èfr.  con- 
tain  any  water  ;  nor  to  urge  the  arguments  that  fome  contenders  for  the. 
fuperlative  coldnefs  of  the  air  employ,  I  fliall  content  my  felf  with  this 
obvions  phenomenon  of  cold,  that  in  réceptacles  of  water,  congélation 
begins  at  the  furface,  where  the  fluid  is  expofed  to  the  immédiate  con- 
taft  of  the  air.  Now,  this  fufficiently  argues  that  the  air  is  colder  than 
the  water  ;  fince  it  is  able  not  only  fenfibly  to  refrigerate,  but  deprive 
îtofits  fluidity -,  whilft,  if  the  water  it  felf  were  the  Primtm  Frigidum^ 
ît  either  ought  to  be  always  congealed,  or  wc  may  juftly  demand  why 
the  glaciation  thereof,  flxould  not  begin  in  the  middle,  or  at  the  bottom, 
as  foon  as  at  the  top. 

*Tis  a  receivcd  tradition,  indeed,  among  the  water-men  and  foms 
others,  that  the  rivers  and  ponds,  alfo,  arc  frozen,  firft  at  the  bot- 
tom,  and  begin  to  thaw  there.  But,  'tis  évident,  that  in  water  expofed 
to  freeze,  in  large  veflcls,  the  congélation  begins  at  the  upper  furface, 
and  thcnce,  as  the  cold  prcvails,  the  ice  increafes  and  thicfccns  down- 
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Physics.  wards  ;  and  for  this  reeafon,  frogs  retire,  in  frofty  weather,  to  thc  bottom 
of  ditches,  whence  I  hâve  taken  many  of  them,  very  briik  and  vigorous^ 
from  under  the  thick  ice  that  covered  the  water  :  and  I  h^ve  bcen 
informa,  by  an  obferving  perfon,  that,  at  leaft,  in  fome  places,  *tis 
ufual,  in  winter,  for  fhoals  of  fifh  to  retire  to  thofe  depths  of  thc  fca, 
and  rivers,  where  they  are  not  to  be  found  in  fummer.  But  if  rivers  were 
frozen  firft  at  the  bottom,  we  muft,  very  frequently,  meet,  in  thc 
cmcrgîng  pièces  of  ice,  the  fhàpes  of  thofe  irregular  cavitics  and  pro- 
tubérances that  are  often  feen  in  the  uneven  foils  over  which  rivers 
take  their  courfe  ;  yet  thofe  pièces  of  ice  are  gçnerally  flat,  as  if 
generated  on  the  furface  of  the  water.  Moreover,  if  even  decp  ri- 
vers freeze  firft  at  the  bottom,  why  fhou*d  not  fprings  and  wcli$ 
freeze  firft  at  the  bottom  too  ?  But  that  which  deceives  our  5Wer- 
men,  is,  they  frequently  obferve  flakcs  of  ice  afcend  from  the  bottom  of 
rivers  to  the  top,  where,  it  often  happens,  that  after  a  hard  froft  bas 
continued  a  while,  thefe  emerging  pièces  of  ice,  contribute  greatly  to 
the  frçezing  over  ^f  rivers  \  for,  coming  in  fome  of  thc  narrowcr 
parts  of  them,  to  be  ftopped  the  fuperficial  ice,  that  reaches  on  each 
îide  of  the  river,  far  from  the  banks  towards  the  middle  ;  thoiè  flat 
icy  bodies  are  eafily  cemented  by  the  violence  of  the  cold,  and,  by 
means  of  the  contiguous  water,  to  one  another;  and  fo,  by  degrees, 
ftreightning,  and,  at  length,  choaking  up  the  paflage,  they  ftop  the 
other  flakes  of  ice,  that  either  emerging  from  the  bottom,  or  loof- 
ened  from  the  banks  of  the  river,  are  carried  down  the  ftream  to- 
wards  them  ;  and  thofe  being  alfo,  by  the  famé  cold,  cemented  to  the 
reft,  the  river  is,  at  length,  quite  frozen  over.  And  the  reafon  why 
fo  many  flakes  of  ice  come  from  the  bottom  of  the  river,  feems  to 
be,  that,  after  the  water  has  been  frozen,  ail  along,  near  the  banks, 
jeither  the  warmth  of  the  fun,  or  fome  other  accident,  tliawing  the 
ground,  or  otherwife,  loofening  many  pièces  of  ice,  together  with  thc 
earth,  ftones,  iâc.  whereto  they  adhère,  from  the  more  ftable  parts  of 
the  banks,  thefe  heavy  bodies  carry  down  with  them  the  ice  whereio 
they  lie  ;  but  then  the  water  at  the  bottom  of  the  river  being  warm, 
in  comparifon  of  the  air,  in  frofty  weather,  the  ice,  by  degrees,  is  fo 
diflblved  in  thofe  parts,  by  which  it  held  to  the  ftones,  earth,  or  other 
heavy  bodies,  that  the  remaining  portion,  being  fpecifically  lighter  than 
water,  gets  loofe,  émerges,  and,  perhaps,  carries  up  with  it  ftones  and 
clods  of  earth,  that  may  yet  ftick  thereto,  or  be  inclofed  therein  ;  thc 
fight  whereof  perfuades  the  water-men,  that  fuch  flakes  of  ice  were 
generated  at  the  bottom  of  the  river;  tho'  a  large  pièce  of  ice  may 
buoy  up  and  fupport  bodies,  of  that  kind,  of  a  great  bignefs,  pro- 
vided  the  ice  and  they  together,  exceed  not  the  wcight  of  an  equal 
bulk  of  water.  Thus  Captain  James  Hall  relates,  that  upon  a  Uurgp 
pièce  of  ice  in  the  fea,  they  found  a  ftone  which  they  judg'd  to  bc 
three  hundred  pound  weight. 
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this  we  may  add,  what  was  lately  obferved  of  thc  perpétuai  fluidity  of 

the  main  fca,  and  of  the  overflowing  the  falt-works  in  France  ;  from 

-whence  the  water  feems  not  difpoled  to  receive  any  very  intenfe  degree 

of  cold  at  a  confiderable  diftance  from  the  air  :  for  we  formerly  obferved, 

that  the  congealing  cold  pénétrâtes  nothing  near  fo  deep  as  the  thick- 

nefs  of  fome  pièces  of  ice  found  in  the  fea,  might  lead  one  to  fufpeétj 

thcfe  being  only  mafles  form*d  of  many  flakes  and  fragments,  which 

running  upon  or  fliding  under  one  another,  are,  by  the  congélation  of 

the    interccpted  water,    cemented  together  into  a  bulk  mifs-Ihapen  and 

\inweildy.     Thus  Captain  James  înforms  us,  that  "  it  feldom  rains  in 

^   Charlton   ifland  after  the  middle  of  September^  but  fnows  :  and  the 

*'   fnow,"  fays  he,  "  will  not  melt  either  on  the  fhore  orfands:   when 

**   it  fnows  at  low* water,  the  fands  are  ail  covered  over  with  it,  which 

*'   the  halftide    carries  ofF  into    the  great  bay  ;  and  every  low  water 

*'   the  fands  are  left   clear  :  thus  it  daily  gathers,  till  the  latter  end  of 

*'   Oliober  \  and  by  that  time,  it  renders  the  feas  fo  cold,  that  as  the 

**  fnow  falls,  it  lies  on  the  water  in  flakes,  without  changing  its  co- 

*'   Jour  -,  but  as  the  winter  cornes  on,    it  begins   to  freeze    upon    the 

•'  furface   three  inches,  or  more,  in  one  night  ;  which   being  carried 

**  away  by  the  half-tide,  it  meets  with  fome  obftacle,  and  then  runs 

**  upon  it  felf,  fo  that  in  a  few  hours,  it  will  be  five  or  fix  feet  thick  : 

•*  the  half-tide  ftill  fiowing,  carries   it  ofF  fo  faft,  that   by   December^ 

*'  it  is  grown  to  an  infinité  quantity  of  ice.**     And  the  famous  Mr. 

Hudfon  fays,  "  there  are  prodigiou^   fhoals  of  ice   in  the  fea  towards 

*'  the    pôle  5  inany    founds    and    rivers  being  in    the   lands  of  Nova 

*'   Zcmbla  and  Newland  to  ingender  it  ;  befides  the  coaft   of  Pecora^ 

«  RuJJia^  Greenland,  &c." 

I  cannot,  however,  imagine,  that  water  is  indiffèrent  as  to  heat 
and  cold  -,  for,  bating  the  heat  of  the  fun,  which  is  only  adventitious 
where  it  opérâtes,  and  which  leaves  many  vafl:  portions  of  water  unrouched  ; 
the  infenfible  parts  of  that  fluid  are  much  lefs  agitated  than  thofe 
of  our  organs,  and  confequently  may,  in  regard  thereto,  be  judged  cold  : 
for'tho'  water  be  allowed  a  varions  motion  of  its  component  parts, 
yet  an  agitation  fufficient  for  fluidity,  is  often  much  more  flow  than 
that  of  the  fpirits,  blood,  and  other  fluids  of  a  human  body.  Thus, 
tho'  urine  continues  fluid,  after  being  long  evacuated,  yet  its  parts  are 
far  lefs  agitated  than  when  it  came  frefli  ont  of  the  bladder.  Nay, 
the  whole  body  of  the  fea  is  very  cold  at  any  confiderable  depth,  as  a 
profeifcd  diver  told  me  -,  and,  partiailarly,  he  faid,  that  having  occafion 
once  to  defcend  about  twelve  or  fçurteen  fathom  decp  near  the  nor- 
therh  coaft,  tho'  his  engine  very  well  fupplied*  air  for  refpiration,  and 
tho'  he  fclt  no  other  inconveniencies,  yet  the  cold  was  fo  violent, 
that  he  could  not  bcar  it  for  above  two  or  three  hours.  I  hâve  of- 
ten 
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Physics.  tcn  wîflied,  indeed,  that  he  had  then  been  provided  wîth  a  tbermo- 
meter,  to  fhew  whether  the  intenfe  cold  he  fclt  were  rcal,  or  chiefly 
regarded  his  body  in  that  ftate.  But  thîs  is  not  the  only  pcrfon  who 
has  foimd  the  fea  exceeding  cold  -,  for  Beguinus  relates  the  famé  thing 
from  the  mouth  of  an  overfeer  of  the  coral-fifhery,  in  the  kingdom 
oï'lunis.  And  Jofefbus  Acojia  tells  us  *^  it  is  rcmarkable,  that  in  the 
*'  deprh  of  the  océan,  the  water  cannot  be  heated  by  the  violence  of 
**  the  fun,  as  in  rîvers.  Nay,'*  fays  he,  "as  falt-petre,  thoVitbcof 
"  the  nature  of  fait,  hath  the  property  to  cool  water,  fo  we  fce, 
*«  that,  in  fome  parts,  falt-water  hath  the  faculty  of  refrelhing  ;  which 
"  we  obferved  in  that  of  Callao^  where  they  put  their  wine  intothc 
*'  fea  to  cool  it  5  whence  it  appears  that  the  océan  may  tempcr  and 
**  moderate  exceflive  heat  -,  and  upon  this  account,**  adds  he,  **  we  fcd 
*'  greater  heat  at  land,  deteris  paribus^  than  at  fea  ;  and  find  countrics 
*«  lying  near  the  fea  to  be  cooler,  than  thofe  that  are  farther  from  it." 
Upon  the  whole,  it  appears,  that  both  in  very  cold  and  very  hot  re- 
gions,  the  deep  parts  of  the  fea  are  very  cold,  the  fun-beams  being 
unable  to  penetrate  to  any  great  depth  thercin  ;  and  accordingly  the 
diver,  lately  mentioned,  told  me,  he  could  not  difcern  the  lightofthc 
fun  at  any  great  diftance  from  the  furface  of  the  water  •,  but  that  as 
he  gradually  defcended  deeper,  he  found  it  grew  darker,  to  fuch  a  de- 
gree,  as  would  fcarce  hâve  been  expeâed  in  fo  tranljparent  a  body  as 
water.  But  tliis  coldnefs  of  the  fea  is  not  intenfe  enough  to  entide  water 
to  the  appellation  of  the  Primum  Frigidum  ;  fince  divers  hâve  not  found 
it  fufficiently  cold  to  freeze  the  water  at  the  bottom,  as  the  air  oftcn 
does  at  the  top. 

The  next  opinion  we  are  to  confidcr,  is  that  of  thofe,  who  fuppofc  the 
air  to  be  the  Primum  Frigidum. 

Now,  not  to  mention  tliat  the  air  is  often  rcckoned  among  the  hot  élé- 
ments ;  that  îts  heat  is  very  great  in  the  torrid  zone  5  nor  that,  accord- 
ing  to  the  generality  of  philofophers,  the  upper  région,  which  is  incora- 
parably  the  greateft  part  of  it,  always  remains  hot,  and  the  lower  région, 
alfo,  in  comparifon  of  the  middle  -,  I  obferve,  that  *tis  not  eafie  to  flicw 
how  the  great  cold  in  the  lower  parts  of  the  fea,  proceeds  from  that  of  the 
air,  whofe  opération  feems  not  to  reach  very  far  beneath  the  furface  of  the 
water.  For  Captain  James^  who  had  very  good  opportunity  to  try  ir, 
allows  not  the  froft  to  penetrate  abovc  two  yards  perpendicularly  down- 
wards  from  the  furface  of  the  water,  even  in  the  coldeft  habitable  re- 
gions.  And  this  feems  the  more  rational,  by  confidering,  thatincafc 
the  coldnefs  of  the  fea  proceeded  conftantly  from  the  air,  the  coM 
would  be  greater  near  the  furface,  where  'ris  contiguous  to  the  air, 
than  in  the  parts  remote  from  it  j  and  yet  the  contrary  has  been  madc 
appear  already. 

But  if  it  be  objefted,  that  thîs  proves  no  more  than  that  the  air  1$ 

not  the  Primum  Frigidum^  and  that  it  may  ftill  bc  the  Summm  Frigi^) 

becauiè 
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ready,  mention*d  ;   whcreih,  by  an  application  of  fait  and  fnow»  water 
cornes  to  freeze  f'rom  the  bottom,  or  any  fîde^  at  pleafure  ;   and  that 
toc,  much  fooner  than  the  air  would,  cven  in  a  (harp  frofty  night.     And 
^when  exceeding  cold  weather   had  reduced  a  parcel  of  air,  purpofely 
included  in  a  convenient  glafs,  to  as  great  a  degree  of  condenlation^ 
as  it  poffibly  could  ;   I  hâve,  by  an  external  application,  oondenfed  it 
much  farther  ;  which  argues  that  *tis  not  merc  air,  but  fome  adventi- 
tious  frigorifie  particles,  fometimes  minsled  therewith,  that  produce,  or 
occafion,  the  moft  remarkable  degrees  of  cold.     And  thus,  by  a  due  ap- 
plication,  water   will   be  congealed^   whether  air   touches   the   fur&ice 
thereof  or  not  ;   or  tho*  bodies,   which  the  air  can  neither  penetratc 
nor  congeal,  interpofc  ;    as  may   appear   by  the  experiments  formerly 
mentioned  of  freezing  water  included  in   ^afs-bubbles,    and  fufpended 
in  oil  of  turpentine,  6fr.     And  it  is,   hcrc,  worth  obferving,  by  thc^ 
•who  fUppofe  air  to  be  the  Primum  Frigidumy  becaufe  water  begins  to 
freeze  at  the  top,  where  *tis  contiguous  to  the  air  ^  that  it  is  there,  alfo^ 
iFsrhere  the  ice  begins  to  thaw, 

Befîdes  the  three  opinions  hithcrto  examin'd,  there  is  a  fourth,  attri* 
buted  to  Gajfendus^  that  deferves  to  be  ferioufly  confidered.  This  fuppofes 
the  congélation  of  liquorsr  and  the  cold  in  air,  water,  &fr.  to  proceed 
from  nitrous  particles,  or  exhalations,,  mixed  therewith  :  but  I  cannot 
allow  nitre  to  be  the  grand  univerfal  efficient  of  cold.  'Tis  truc, 
falt-petrc  feems  to  be  one  of  thofe  bodies  that  are  endued  wîth  a  re- 
frigerating  power,  and  is  plentifully  difpcrfed  thro*  feveral  portions 
of  the  earth  ;  but,  perhaps,  there  may  be  feveral  other  caufes  of  cold, 
and  feveral  other  bodies  qualified  for  its  efficients. 

And  firft,  if  cold  be  not  a  pofitive  quality,  but  the  abfence  of  heat, 
the  removal  of  calorîfic  agents  will,  in  niany  cafés,  fuffice  to  produce 
cold,  without  the  introduction  of  any  nitrous  particles  into  the  body 
to  be  refrigerated.  But  becaufe  *tis  difputable,  whether  cold  be  a  po- 
fitive quality,  or  no,  we  urge  this  argument  no  farther,  till  that  ccmtro- 
verfy  be  decided. 

Secondly,  I  fee  no  reafon  why  the  great  cold  we  hâve  mention'd  to  bc 
met  with  in  the  depth  -of  the  océan,  fhou'd  be  the  effcft  of  nitrous 
atom^,  which  muft  certainly  fwarm  in  prodigîous  multitudes,  to  refrî- 
gerate  every  fenfîble  particle  of  the  fea.  Befides,  *tis  not  known,  that 
nitre,  efpecially,  in  vaft  quantities,  reaches  near  fo  deep  in  the  earth^ 
as  thofe  parts  of  the  fea  which  are  found  to  be  exceeding  cold.  And 
as  the  more  fubtile  part  of  nitre  is  more  difposM  to  fly  up  into  the 
air,  than  dive  down  into  the  fea,  fo  we  find  no  fîgns  of  its  giofler 
and  more  fenfible  parts  abounding  in  the  fea-water  ;  fmce,  upon  eva- 
porations  thereof,  it  leaves  no  lalt-petre  behind  it.  But  thçfe  confide- 
rations  are  not  ail  thaC  wcigh  with  me» 

^  For, 
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Physics.  For,  thirdly,  I  am  not  fatisfied  with  what  is  alledg'd  to  prove,  that 
the  air,  and  adjacent  parts  of  the  earth  and  water,  rcceive  their  high- 
eft  degrces  of  cold  from  nitre.  For  tho*  Gajfendus^  wîth.  others,  fays, 
•fis  nitre  refolv*d*  înto  exhalaticMis  that  makes  the  gelid  wind,  which 
réfrigérâtes  whatfoever  it  touches,  and  penetrating  înto  the  water  con- 
geais'  it  ;  this  feems  a  precarious  hypothefis,  until  we  know  on  what 
ciroeriments  the  doftrine  dépends.  For  my  part,  T  hâve  feen  no  great 
efiedls  from  the  fteams  of  nitre,  more  than  of  other  faline  bodies, 
in  the  produiStion  of  cold  ;  and  the  fpirit  of  it,  which  is  a  liquor  con- 
fifting  of  its  volatile  parts,  appears  not  to  the  toycb,  to  bc  adu- 
ally  colder  than  many  other  liquors,  but  even  potentially  hot.  For 
whether  or  no  the  exhalations  of  nitre  be  able  to  congeal  water  into 
ice,  I  hâve  formerly  obferv*d,  that  fpirit  of  nitre,  or  Àqua  fortis^  will 
diffolve  ice  into  water,  nearly  as  foon  as  fpirit  of  wine  ;  a  liquor  ge- 
nerally  allow*d  to  be  potentially  hot  in  a  very  high  degree.  Gaffen- 
dusj  indeed,  aflferts,  that  diflblv'd  nitre  mix'd  wîth  water  freczes  ît,  and 
that  even  in  the  fummer;  but  I  muft  freely  profefs,  that  altho*  fomc 
other  learned  modems  teach  the  famé  thing,  I,  who  am  no  ftranga" 
to  nitrous  experiments,  hâve  never  been  able  to  fee  ^  any  fuch  efFed  : 
and  'tis  fomewhat  ftrange,  that  chymifl:s,  who  make  fréquent  folu- 
tions  of  nitre,  and  often  wîth  lefs  water  than  is  fufficient  to  diflolve 
it  ail,  fo  that  its  proportion  to  the  water  muft  hâve  run  thro*  almoft 
ail  poffible  degrees,  fliou*d  ncvcr,  by  chance,  havc  obferv*d  any  fuch 
phenomenon. 

But  to  comc  to  our  own  expérimenta. 

I.  I  took  a  pound  of  good  falt-petre,  and  near  three  pounds  of  com* 
mon  water,  (which  was  probably  Gaffendush  proportion,)  and  put  them 
into  a  large  new  pipkin,  where  they  were  kept  conftantly,  and  nim- 
bly  ftirr*d,  fometimes  in  a  whirlîng  motion,  and  fometimes  in  a  more 
confus'd  agitation,  for  almoft  an  hoUr  and  a  half,  till  vre  faw  no  like- 
lyhood  of  effeding  any  thing  thcreby  -,  for  wc  cou'd  not  perceivc  any 
atom  of  true  ice  produc*d,  or  fo  much  as  any  freezing  of  the  va- 
pours  on  the  outfide  of  the  veffel  :  and,  for  this  reafon,  wc  thought 
fit,  at  the  famé  time,  to  try  the  experiment  by  another  kind  of  agi- 
tation, Mixing  then  two  ounces  of  falt-petre  with  about  fix  of  water 
in  a  conveniently  fiz'd  vial,  we  fucceffively  and  vehcmcntly  ihook  it 
to  and  fro,  till  we  Were  almoft  tired  •,  but  neither  by  this  way  was  there 
produced  any  ice  within  the  glafs,  or  the  leaft  congélation  of  the  va- 
pours  on  the  out-fide  of  it. 

*Tis  true,  when  fo  great  a  proportion  of  falt-petre  began  to  dif- 
folve in  the  pipkin,  the  water  had  a  fenfible  increafe  of  coldnels, 
which  afterwards  feem'd  to  diminifh,  when  once  the  nitre  was  dif- 
folv*d  ;  but  wc  obferv*d  the  water  to  be  refrigerated,  when,  upon  the 
diflbhition  of  conmion-falt,  multitudes  of  aâually  cold  and  folid  cor- 
pufcles,  came  to  be  every  way  diipers'd  thro'    it»  and  the  coldneis 

produc*d 
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me,     I  took   a   good   feaPd  weather-glafs,    about   ten  or  twelve  inches 
long,    and  immerfing   it  into  the  cold  mixture  of  nitrc   and   water,  I 
obferv*d  the  tinged  fpirit  of  wine,  in  the  (litrn,  to  defcend  confiderably  i 
and  when  thé  cold  had  wrought  îts   efFed,  I  remov'd  the  thermofcope 
into  a  vial  fiiPd  wîth  common  water,  about   which  was  plac*d  a  mix- 
ture of  beaten  ice  and  fait  ;  wherein  the  bail  of  the  inftrument  being 
fet,   the  fpirit  of  wine  haftily  defcended,    two  or  three   inches  below 
where  it  ftood   when  remov*d  out  of  the  nitrous  folution.      And  for 
farther  fatisfaftion,  removing  the   therniofcope  once  again  into  that  fo- 
lution, the  fpirit  of  wine  in  the  ftem  was   haftily   impellM  up,  as  if 
the    bubble  had  been  put  into  warm  water.     And  once  more,  the  glafs 
being  rcmov*d  into  the   refrigerated  water,  the  tinged  liquor  began  to 
fall  down  haftily  again,    and  fooa  funk  almoft  into  the  bubble  ;  fothat 
to  avoid  injuring  the  inftrument,  we   took  it  out. 

2.  We  found  falt-petre  wou'd  readily  diflblve  ire,  and,  mixed  there- 
wîth,  freeze  the  vapours  of  the  air  to  the  outfide  of  the  fingle  vial, 
wherein  we  made  the  experiment  ;  which  ice  alone  would  not  hâve 
done  r  and  having  plac'd  fonie  of  the  famé  nitre,  grofsly  beaten  in  lît- 
tle  heaps  upon  plates  of  ice,  we  manifeftly  found  them  to  fmk  therein  ; 
which  mews  they  diflblv'd  it:  and  laying  lome  uponathîck  fmooth pièce 
of  ice,  we  found  it  penetratc  quite  thro%  whilft  the  furrounding  part 
of  the  ice  remain*d  of  a  confiderable  thicknefs. 

3.  We  put  into  a  large  fingle  vial,  almoft  full  of  water,  as  much 
rock-nitre,  as,  by  the  fire's  fide,  wou*d  diflblve  therein,  then  ex- 
pos'd  them  to  the  air  of  an  extreamly  ftiarp  night,  and  part  of  the 
following  day  ;  whereby  the  folution  was  frozen  fo  hard,  that  having 
broken  the  glafs,  we  could  hardly  break  the  included  mafs.  But  at 
the  botcom,  there  appear*d  fome  liquor,  with  cryftals  of  nitre  well 
figured,  that  feem*d  to  hâve  fliot  in  it  ;  which  (hew*d  the  water  to 
hâve   been  fufEciently  impregnated  with  the  fait. 

4.  As  to  the  fpirituous  parts  of  nitre,  fo  far  as  we  can  judge  of 
their  temper  by  diftillation,  and  by  thermometers,  they  are  not  aftu- 
ally  more  cold  than  fome  other  liquors,  and  appear  rather  potentially 
hot  than  cold  ;  at  leaft,  they  feem  indifpos'd  to  turn  water  into  ice  : 
for  the  fpirit  of  nitre  will  readily,  as  we  faid  before,  convert  içe  into 
vrater. 

From  hence  we  may  conclude,  that  there  arc  bodies  colder  than 
falt-petre,  as  being  able  to  freeze  water,  which  that  canrtot  congèal  ; 
and  that  nitre,  which  is  faid  to  be  the  efficient  of  ice,  thaws  and 
diflblves  it-,  and  confequendy,  in  regard  thereto,  is  rather  hot  than 
<X)ld. 

5.  But  to  fhew,  that  nitre  does  not  always,  render  water  fo  cold  as 
the  common  air,   we  fufpended  a  fealed  thermomcter,  for  a  confider- 
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Physics.  able  tîme,  in  a  very  ftrong  folution  thereof;  when  coming  iifterwards 
v,*-\^-««*J  to  raife  ît,  by  the  ftring  whereto  it  hung,  to  armd  touching  1:  wîth 
my  hand,  we  found,  tho*  thc  day  proved  windy,  the  tinged  î.quor 
gradually  defcended  i  inch  ;  then  pfacing  it  again  in  the  famé  fblu- 
tion,  the  Hquot^  again  mounted  to  the  iàme,  or  fometimes  a  greacer 
height  i    for  the  experiment  was  crften  repeated. 

6.  If  my  opinion  be  then  demanded,  as  to  the  refrigerating  powcr  of 
nitre  \  I  anfwer,  that  I    hâve  not  yet  fatisfied  myfelf  concerning  it.     I 
acknowledge,    however,   that  among  many  other  bodies  which  exhale 
from  the  terreftrial  globe,  nitrous  corpufdes  may  be,  generally,  well  qoa- 
lified  to  cool  the  air-,    and,  perhaps,  there  may  be  little  faline  bodies  of 
kin  to  nitre,   that,  at  certain  times,  plentifully  float  about  in  fome  parts 
of  the  atmofphere  ;  but  that   this  aerial  fait,    by  fome  call'd   volatile 
nitre,  is  true  and  perfeâ  falt-petre,    I  cannot  fay  :  and  that  this  fak 
alone  fliou*d  be  the  fummutn  frigidum^  is  more  than  I  am  cx>nvînc*d  of -, 
fince  there    may  be    in    the  bowels  of  the  earth  many  other  bodies, 
whofe  effluvîa  hâve  a  power  to  refrigerate  the  air,    equal  to  thatof 
falt-petre.     And  as  common   fait,  in  artificial  glaciations,  is   fbund  to 
co-operate,    as  powerfully  as  falt-petre  itfelf  ;  and  fince  it  is  undeniably 
difïus'd  in  vaft  quantities  thro*  the  terreftrial  globe  5  I  fee  no  reafm 
why  that  kind  of  fait  may  not  be  rank*d  among  the  univerfal  effici- 
ents of  cold.     And  hence,    too,    it  feems  probable,  that  it  may  oftcn 
not  be  the  émanations  of  one    particular    Dody,   but   a  peculiar  cou- 
junâion  of  two  or    more  forts,    that    produces  an   intente   degree  of 
cold.      Thus  we  fee   that  ice  and  fnow  hâve  their  coldnefs  advanc^d, 
by  the  mixture  of  fea-falt,   nitre,  iâc.    Nay,   I  venture  to  afiert,  that 
aéhial  cold  may  be  manifeftly  promoted,  and  perhaps  generated,    by 
the  addition  of  a  body  not  a£hmlly  cold.     And  I  doubr,  whetha-  any 
faline  or  terreftrial  exhalations,  either  iingle,  or  conjoin'd,  be  the  adé- 
quate caufe  of  cold:  becaufe   there  may  be  other  ways  of  producing. 
ic,  befides  by  the  introduction  of  frigid  corpufcles. 

XXL 

Exp^rimenu       We  have  feen  that  the  air  is   not  the  primum  frigidum^  yet,  I  can- 

éifuiob/er<vati'ï\QX.  allow  it  to  be  ncithcr  cold  nor  hot,    only  as  it  is  aâed  upon  by 

upon  the  coU: cxxtrtidX  agents;  for  if  we   take  cold,  in  the  obvions  acceptation  ofthe 

T^^^^  l'^word,  for  a  quality  relative  to  the  fenfes  of  a  man,  whofe  organs  arc 

air.  in  a  moderate  temper   as  to  cold,  and  heat  ;  I  am  inclinable  to  think, 

that  coldnefs  may  be    attributed    to  the  air,    rather  than  heat,    or  a 

perfeA  neutrality  both  as  to  that  and  cold.     To  make  a  body  cold,  as 

to  fenfe,  it  feems  fufficient,    that  its  minute  particles  ihou*d  lefs  agi- 

tate  the  fnull  parts  of  our  organs  of  feeling,  than  they  are  ufually  agi- 

tated  by  the  fluids  of  the  body  ;   and  confequently,  fuppoûng  thc  air 

deftîDite  of  calorific  and  frigorifie  atoms,  it  wou'd  conftitute  a  fluid, 

which. 
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'whîch,    eîther  by  thc  minutencfi  of  îts  pii-ts,    or  theîr  want  of  vehe-PHVsics. 

ment  motion,    may  lefs  afFeô  the  fenfc  of  feeling,  than   thofè  fluids,  ' 

and   therefore  appear  aôually  cold.     It  is,  by  no  means,  necefîary,  that 

ail  fluids  ihou*d  be  as*much  agitated,    as  the  vital  humours  of  a  hu* 

man    body  ;    for  in    fifh,    and    other  animais,    the  blood   and  juices 

are  always  aâually  cold   to  our    touch.      And  what  reafon   is   there, 

-why   the   air  lhou*d  not,    in    its  natural   fl:ate,  be  a  cold  fluid  ?  For  as 

to  the  grand  argument,  that  air  is  eafily  heated  by  the  aâion  of  the 

fun,    or  the  firc,    and  as  eafily  refrigcrated  by  ice,   fnow,  6? r.  and  that 

heat  and  cold  reign  in  ît  alternately    cvery  fummer  and  winter  ;   this 

only   proves,    that  the  air  is  fufccptible  of  both    thefe  qualifies }  but 

does  not  fhew,    that  one  is  more  natural  to  ît,  than  the  other.     Thus 

^watcr  may  be  eafily    depriv'd  of  its   fluidity,    by  the  application  of 

fhow  and  fait,    and  reduced  to  a  flûid  again  by  the  fun  or  fire  ;  and 

yet  fluidity,    not  firmnefs,    is  allow'd  to  be  the  natural  flate  of  water. 

But,    farther,   it  is  manifeft,    that  the  heat  of  the  air  is  adventitious, 

and   communicated  by  the  rays  of  the  fun,  or  fome  other  agent,  natu- 

rally  productive  of  heat   in  other  bodies,  as  well  as  in  that.     *Tis  al- 

fb  évident,    that   upon   the   bare  abfence  of  the  fun,    or  removal   of 

other  caufes  of  heat,    the  air  will,  as  it  were  of  its  own  accord,  be- 

come .  cold  •,   whilft  'tis  but  an  hypothefis,   that  fwarms  of  frigorifie 

atoms,    diffiis'd  thro*  the  air,  produce  coldnefs  therein,  and  not  coun- 

tenanc'd  either  by  reafon  or  expérience.     In  fome  cafés  frigorifie  cor- 

piifcles  may  be  allow*d  of,    yet,  I  fee  not  why  we  fliou'd  hâve  re- 

courfe  to   them,   when  a  bare  cefiiation  of  former  motion,  proceeding 

from  inanifeft  caufes,    may    ferve    the  turn  ;    as  it  will  for  a  fenfîble 

coldnefs  in  the  air.     And,  upon  this  fuppofition,  the  air  feems  as  jufl:ly  to 

be  term*d  cold,  as  iron,  marble,  mercury,  cryftal,  falt-petre,  iâc.  which 

men   unanimoufly  agrée  to  call  fo  ;  to  ail  which,  the  argument  produc*d 

againft  .  the   coldnefs    of   the    air    is    applicable,    except    that  the  air, 

being  a  fluid,  fooner  receives  and    lofes  the  impreffions    of  heat  and 

cold  than  they. 

I.  We  fill'd  a  thermometer,  to  a  convenient  height,  with  well  reôi- 
fied  fpirit  of  wine,  feal'd  it  hermetically,  and  inclos'd  it  in  a  glafs  re- 
cciver  of  a  cylindrical  form,  about  two  inches  in  diameter,  and  a  foot 
and  a  half  high  ;  and  having  cemented  on  the  receiver,  we  left  it  for 
fome  hours  that  it  might  perfeftly  cool.  Then,  drawing  out  the  air 
and  watching  it  narrowly,  we  obferv*d,  that  the  liquor  in  the  ther- 
mometer defcended  a  very  little  upon  the  firft  extraftion  of  any  air, 
and  fomewhat  lefs  upon  the  fécond;  but  afterwards  it  did  not  fenfi- 
bly  fink  :  this  fubfidence  of  thc  liquor  amounted,  in  the  whole,  to 
afaîout  the  length  of  a  barley  corn  \  which  we  attributed  to  ftretch- 
ing  of  the  glafs,  by  the  fpring  of  the  included  air,  when .  the  exter- 
nal  was  withdrawn  ;  and  accordingly,  upon  re-admitting  the  excluded 
air,  thc  fpirit  in  the  thermometer  rc-afcended  :  and  we  afterwards  drew 
out  and  let  in  the  air,  as  befbre,  with  the  like  fuccefs. 
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Physics.  2.  We  applied  a  very  Rot  handkerchief  to  the  outfide  of  the  rc- 
^  ceiver,  to  try  whether  the  induded  thermometer  wou*d  receive  any 
impreflîon  from  it»  when  the  air  that  had  interpos'd  was  remov'd; 
but  the  lîquor  did  not  fenfibly  fwell,  either  by  this  means,  or  by 
throwing  thercon  the  concentrated  rays  of  a  candie,  thro  *  a  double 
convex  glafs.  B\it  the  air  being  re-admitted  into  the  rcceiver,  the  famc 
handkerchief,  heated  afrefh,  and  applied,  made  the  fpirit  of  winc  fenfi- 
bly  afcend.  Bnt  till  the  experiment  be  repeated  in  air  of  diflFcring  tm- 
pers,  no  conclufion  can  hence  be  drawn  as  to  its  température, 

3.  Placing  a  fmall  feal'd  thermometer  in  a  glafs,  broaderatthetop 
than  the  bottom,  that  was  befmear*d  on  the  infide  with  tallow,  and 
furnim*d  with  water  fufficient  to  covcr  the  bail  of  the  thermometer, 
we  froze  that  water,  and  took  notice  where  the  tinged  fpirit  of  winc 
refted  in  the  ftem  ;  after  which,  the  ice  being  taken  off  from  the 
bail  in  the  open  air  of  an  exceeding  frofty  morning,  the  liauor  im- 
mediately  rôle  in  the  fliank  a  little  ;  as  it  happens,  when  a  g^  bub- 
ble,  filPd  with  warm  water,  is  fuddenly  remov*d  into  cold  ;  but  pre- 
fently  after,  the  tinged  liquor  fubfided  a  pretty  way  below  its  former 
mark  :  which  fliews,  that  the  free  air  may  conmiunicate  a  more  intenfe 
degree  of  cold,    than  ice  itfelf. 

4.  The  weather  having  continucd  very  cold  for  Ibme  timc,  wc  plac*d 
an  exaft  feal*d  thermometer,  that  was  made  by  the  ftandard  weather- 
glafs  at  Grejham  Collège  y  in  a  cellar,  where  we  had  obferved  becr  notta 
freeze  during  a  very  ftiarp  winter;  and  having  looked  upon  it  after  two 
very  frofty  nights,  the  wind  being  at  eaft,  wc  found  the  tinged  fpirir 
of  wine  ftood  at  two  diviûons,  and  about  i  above  the  freezingmark; 
and  on  the  foUowing  morning,  which  was  very  frofty,  at  the  ûme 
height.  Wherefore,  having  remov*d  it  into  the  frçe  air,  in  the  gar- 
den,  it  fell  to  the  freezing  mark  ;  and  confequently,  fubfided  above 
two  inches  beneath  its  ftation  in  the  cellar.  I  hence  obfenre,  that 
the  air  in  the  cellar,  notwithftanding  the  cold  weather,  was  but  very 
little  warmer  than  that  of  my  bed-chamber,  in  frofty  weather  ;  for  die 
famé  thermometer  being  ufually  kept  there,  the  fpirit  commonly  ftands 
at  that  time,  about  two  inches  above  the  freezing  mark,  in  the  morn- 
ing before  my  fire  is  made;  and  in  the  fummer-time,  when  the  wea- 
ther is  very  hot,  it  afcends  tb  the  eighth,  ninth,  and  fomctifflcsal- 
moft  to  the  tenth  mark. 

5.  On  a  night,  that  prov'd  extraordinary  cold,  with  froft,  fto^» 
and  wind,  the  ftandard  weathcr-gla6  was  remov*d  into  the  garden, 
arid  left  there  till  morning,  where  the  fpirit  appear'd  to  bc  fubfided 
above  two  divifions  below  the  freezing  mark  :  10  much  grcater  was 
the  cold  of  the  air,  than  is  abfolutely  neceflary  to  con^  water  ; 
and  yet  the  coldnefs  of  this  very  night,  did  not,  by  antiperiftafc,  w 
increafe  the  heat  of  the  cellar  ;  but  that  a  vial,  containing  about  t^'o 
or  ihrce  ounces  of  chymical  oil  of  anifeeds,  which  was  left  there  nll 
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moderate  feafons  ;  fince  that  oil  is  by  the  warmth  of  the  air,  both  in 
the  fpring  and  autumn,  prefcrv'd  liquid  ;  as  thîs  particular  parcel  of 
oil,  in  the  famé  vial,  was  kept,  by  the  moderate  warmth  of  my  cham* 
ber,  feveral  times  this  winter. 

6.  Decembtr  29.  1665.  A  little  before  ten  of  the  clock  in  the  mom- 

îng,    the  weather  having  been  frofty  for   near  a  fortnight,   I  took  a 

feal'd  thermometer  out  of  my  chamber-window,    and  having  held   it 

a  while  in  the  open  air,    in  the  court,   and  alfo  wetted  it  with  water^ 

to   reduce  it  the  fooner  to  the  coldnefs   of  the  external   air,    I  caus'd. 

tlie  bail  of  it  to  be  held  a  pretty  while   in  the  reeking  ftream  that 

came  from   the  pump,    and  obferv'd,  that  it  made  the  tinged  liquor. 

confiderably   rifej   the  more  fo,    the  longer   it  was   kept  there,    tiU 

it  afcended  to  a  great  height  \    then  carrying  it  up  to  my   chamber» 

where  there  was  a  good  lire,  the  fpirit  of  wine  began  to  fubfide  again  ; 

thereby,    ihewinz,    that  the  air  ot  my  chamber  was  colder  than  the 

reeking  water  of  the  pump. 

7,  On  Fehruarj  17.  After  it  had  continued  frofty  for  three  or  four 
days,  about  niile  or  ten  of  the  clock  in  the  morning,  I  causM  the 
water  of  a  confiderably  dccp  well  to  be  pump'd,  for  a  good  while, 
upon  the  thermometer,  after  it  had  been  kept  for  fome  timc  in  the 
air  j  which  water  raifed  ir,  by  degrees,  about  four  or  five  eighths  of 
an  inch  higher  than  the  former.  Then  I  carried  the  gjafs  to  a  fpring 
that  ufed  to  fmoak  in  frofty  weather,  and  having  laid  down  the  glafs  fo 
as  the  bail  might  be  cover*d  with  the  water,  juft  at  the  fpring  head,  and 
let  it  reft  there  a  good  while,  I  found  the  fpirit  but  very  littlç  rais'd  v 
fo.  that  in  ail,  it  fcarce  mounted  five  eighthsr  above  the  height  it 
had  been  brought  to  in  the  preceding  trial.     Afterwards,  in  the  iàme 

Elace,  I  brought  the  thermometer  about  noon  to  the  northfide  of  the 
oufe,  where  the  pump  ftood,  and  letting  it  reft  againft  the  wall 
in  the  open  air  for  half  an  hour  or  more  ;  I  found,  that  tho*  it  had  been 
that  morning  a  fmall  froft  -,  and  tho*  the  fun  did  not  Ihine  out,  yet  the 
air  was  about  the  famé  degree  of  warmth,  the  water  feem*d  to  hâve  at 
the  fpring-head  in  frofty  weather,  when  there  was  fnow  upon  the  ground^ 
and  confequently  the  air  was  then  much  hotter  than  the  water  had  been 
in    the  pump,    where  yet,    in  very   cold  weather,    it  ufually  fmoaks^ 

8,  Fehruary  19.  Beîng  the  third  day  of  the  continuance  of  a  moderate 
froft,  I  held  the  feal*d  thermometer  under  the  pump,  and  having  caus^d 
the  water  to  run  for  a  good  while  upon  the  bail  of  it,  I  found  tbfr 
tinged  fpirit  rife  as  high  as  it  had  done  many  weeks  before  in  the 
depth  of  winter,    by  the  warmth  of  the  water  of  the  famé  pump. 

9,  On  the  next  day,  being  the  fourth  day  of  the  froft>  tae  neigh- 
bouring  fpring,    which  had  not  fnooak'd   during  the  précèdent  days^ 
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rcck*d  thîs  mornlng  :  and  about  noon,  the  weather  being  faîr,  and  (un 
Ihining,  the  bail  of  the  weather-glafs  was  kept,  for  a  compétent  time,  co- 
ver'd  wîth  water,  juft  at  the  head  of  the  fpring  ;  when  ît  appear'd  ta 
hâve  rifen  higher  now,  by  a  quartcr  of  an  inch,  than  I  couM  make  it  do 
at  the  famé  fpring-head  feveral  weeks  before  :  but  on  thîs  day,  the  wa- 
ter was  a  pretty  deal  warmer  than  the  air  ;  as  appear'd  by  the  fub- 
fiding  of  the  fpirit,  when  brought  from  the  fpring  to  my  chamber  ; 
the  ground  being  then  cover'd  with  fnow. 

10.  An  ingenious  man  told  me,  he  had  often  obferv'd,  în  an  exaédy 
feal*d  weather-glafs,  that  the  tinged  fpirit  was  higher  at  fometimes, 
when  the  weather  prov*d  frofty,  than  at  others,  when  ît  did  not  ;  and 
that  having  kept  his  glafs  with  the  bail  in  water,  whîch  was  after- 
wards  frozcn,  and  remain'd  în  the  form  of  ice  for  feveral  days,  hc 
warily  broke  the  ice  from  about  the  bail,  and  removing  it  thence  in- 
to  the  free  air  of  the  famé  room,  he  found  the  liauor  to  defccnd  for 
above  three  inches.  The  bail  of  this  glafs  I  found  to  be  of  the  mag- 
nitude of  a  middle  fized  crab,  and  the  ftem  about  two  feet  and  a 
half  long. 

11.  I  formerly  obferv'd,  that  air  included  în  tîght  ftrong  veflels,  is 
not  fenfibly  condenfed  by  cold  ;  but  that  when  the  air  is,  în  (bme  part 
or  other,  expos*d  tp  the  preflure  of  the  atmofphere,  ît  wou'd,  by  a  de- 
grce  of  cold,  able  to  freeze  water,  be  manifeftly  contrafted  ;  tho*  how 
great  thîs  contraâion  may  be,  has  not  been  hitherto  determined  :  we 
hâve,  îndeed,  attempted  to  do  it  în  the  foUowîng  manner  ;  from  whence 
ît  will  appear,  that  in  our  climate,  the  cold  does  not  condenfe  the  air 
fo  much  as   îs  ufually  îmagined. 

And  firft,  ît  may  be  proper  to  întîmate,  that  among  other  ways  wc 
trîed  to  meafure  the  (hrinkîng  of  the  air,  by  fealing  it  up  în  glaflTes, 
furnîfti*d  with  long  and  very  flender  ftems,  that  by  breakîng  ofF  the 
tips  of  them  under  water,  after  the  included  air  was  highiy  refrigc- 
rated,  the  water,  by  the  preflure  of  the  atmofphere  upon  ît,  might 
be  împell*d  înto  the  cavity  of  the  glafs,  and  by  îts  afcent  therein, 
fhew  how  much  the  internai  air  had  been  contraéted  by  the  cold-, 
but  this  way  we  found  too  troublefome  and  dîfficult  to  praâîfe  with 
any  thîng  of  certainty  -,  and  never  by  this  means,  brougnt  the  aîr  to 
lofe  above  a  30th  part  of  îts  natural  dimenfions. 

12.  Finding  alfo  fome  inconveniencies  în  uling  a  bolt-head  for  thîs 
purpofe,  and  any  liqoors  capable  of  congélation,  we  at  length  employ'd 
a  itrong  brine  made  with  common  fait,  and  once  obferv'd  that  the 
cold  of  a  frofty  nîght,  made  the  air  fhrink  în  the  pipe  of  a  glafs-^ 
near  five  înches  •,  and  agaîn  we  found  that  the  air  poflèfling  2057  ^^* 
vîfions,  contraAed  by  the  cold  of  a  fharp  and  frofty  nîght,  to  1965 
of  the  famé  :  which  with  the  utmoft  care,  was  the  moft  we  cou'd  cver 
make  the  air  lofe  of  îts  natural  dimenfions,  by  anv  addîtîonal  cold  of 
the  atmofphere  \  that  is,  a  twenty-fecond  part,  and  a  litde  more  than 
a  third. 
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13.  We  made  thc  cxperiment,  allb,  by  thc  application  of  ice  andPHYsics. 
fait,  to  thc  oval  part  of  thc  veflel  :  which  rais'd  the  liquor  higher 
tban  in  the  former  method,  near  four  inches.  And  to  détermine  the 
point  more  accurately,  we  found  the  air  contraéted  by  this  means,  from 
1965,  to  which  the  cold  of  the  extemal  air  had  reduced  it,  into  1860 
divifions  ;  fo  that  the  effeâ  of  the  ice  and  fait,  added  to  that  of  ^e 
cold  external  air,  did  not  contraâ:  the  included  air  a  tenth  of 
its  former  fpace.  And  hère  'tis  remarkable,  that  there  was  no  great 
différence  betwixt  thc  proportion,  in  which  the  cold  condens'd  air, 
and  expanded  water. 

14.  To  proceed  ;  cold  may  prodigioufly  hinder  the  warm  cffeft  of 
the  fun  upon  the  air,  not  oiily  in  the  hotteft  part,  but  at  feveral 
times  of  the  day,  even  in  the  heat  of  fummer. 

An  intelligent  gentlemen,  who  had  feveral  times  fail'd  in  the  frigid 
zone,  afibr'd  me,  that  on  the  coaft  of  Greenland^  he  had  obferv*dit 
to  fnow  ail  midfummer  night.  An  old  fea-captain  told  me,  that 
jthey  are  on  thc  feas  frequently  pefter'd  with  thick  fogs  cxtremely 
cold,  which'  laft,  fome  of  them,  for  ten  or  twelve  hours,  fome  for  a 
whole  day,  and  others  two  or  three  days  together.  He  faid  farther, 
that  lying  at  anchor  in  Bell-faunij  on  the  coaft  of  Greenîand^  near  a 
mountainous  rock,  he  with  fome  others  afcended  to  the  top  of  it, 
which  he  judg'd  halfa  mile  perpendicular  from  the  plain  :  hère  they 
found  the  weather  clear,  and  the  iky  very  ferene  *,  and  it  being  then 
June^  the  fun  flione  vehemently  hot  upon  them,  whilft  they  faw  a  thick 
fog,  like  douds,  at  the  bottom  of  thc  hill  ;  but  when  they  came  down, 
they  found  the  fog  as  thev  left  it,  very  dark  and  exceeding  cold. 
And  Mn  Logan^  an  Englip  merchant,  who  winter*d  at  Pecoraj  a  nor- 
them  town  of  Mufcovy^  relates,  that  about  the  clofe  of  Auguft^  they 
had  a  ftrong  froft,  which  lafted  for  four  days.  Capt.  ÎVeynumth  fays, 
that  in  July^  tho'  he  was  then  far  ftx>m  the  latitude  of  I9ova  Zembla^ 
yet  failing  in  a  thick  f(^,  *^  they  found  their  tackling  fo  hard  frozen, 
**  that  it  furpriz*d  them;  for  it  was  then  the  middle  of  their"  fum- 
•*  mer.'*  In  the  fifth  voyage  the  Englijb  made  to  Cherry  ifland,  which 
lies  betwixt  feventy-four  *and  feventy-five  degrees  of  latitude,  they 
obferv'd,  that  the  wind  being  at  north-eaft,  upon  the  twenty-fourtn 
of  Jufyj  <«  it  froze  fo.  hard,  that  the  ice  hung  on  their  clothes  ;'*  and 
in  their  feventh  voyage  to  the  famé  ifland,  they  fay,  that  *<  on  the  four- 
**  teenth  of  Jufyy  the  wind  being  northerly,  they  had  both  fnow 
"  and  froft." 

15.  To  give  two  or  three  inftances  of  thc  fudden  opérations  ofthe 
cold  harboured  in  the  air. 

Dr.  FletcbeTy  who  went  ambaffador  to  Ruffia^  tells  us,  that  <*  when  he 
**  there  came  out  of  a  warm  room  into  a  cold,  he  fenfibly  drew  his 
*^  breath  ftiff,  and  even  ftifling  with  the  cold  :  fo  powerfully  and  fud- 
^^  denly  does  the  intenfely  refrigeratcd  air  work  upon  thc  organs  of 
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'«  refpiration."  The  chief  phyficîan  of  the  Ruffian  Empcror  affured  me, 
he  has  feen  water,  thrown  iip  into  the  air,  immediatcly  fall  down  aétually 
congeAled  into  ice  :  and  this  relation  Dr.  Fletcber  confirms,  by  dcclaring 
himfelf  an  eye-witnefs  of  the  famé  thing.  The  lame  perfon  ferthcr  de- 
dared,  that  being  at  the  fiege  of  Smolensko  in  Ruffia^  he  obferved  it  to  be 
fo  extremcly  cold  in  the  fields,  that  his  fpittle  w^dfreeze  in  failingfrom 
his  moiith  to  the  ground  \  fo  that  if  he  fpit  againft  a  tree,  for  exaniple, 
it  would  not  ftick  there,  but  immediately  fall  to  the  foot  of  it. 

i6.  Among  the  phenomena  of  cold  relating  to  the  air,  I  endeavoured 
to  obferve  whether,  upon  the  change  of  the  weather,  from  warm  or  mild, 
to  cold  and  frofty,  there  would  appear  any  différence  of  the  weight  of  the 
atpiofphere,  from  its  being  plcntifully  ftirnilhcd  vith  a  n«w  ftock  of  frî- 
gorific  corpufclcs,  whereto  lèverai  of  the  modem  philofophers  afcribe  its 
coldneis.  But  tho*  I,  feveral  times,  compared  an  cxaét  baromcter,  wîth 
a  good  fealcd  thermometcr,  fumilhcd  widi.pure  fpirit  of  wine,  I  could 
not  find,  that  upon  the  coming  on  of  clear  and  frofty  weather,  the  atmo- 
fphere  would  very  foon  appear  fenfibly  heavier  than  before  ;  but  I  rcfer 
the  matter  to  more  fréquent  and  continued  obfervations  than  I  yet  havc 
been  able  to  make. 

17.  Another  efFeft  that  the  cold  frequendy  has,  efpccially  in  the  nor- 
thern  countries,  upon  the  atmofphere,  is  to  rcndcr  it  more  or  lefs  dear 
than  ufual-,  for  in  northem  voyages  the  feamcn  frequently  complaîn  of 
thick  and  lafting  fogs  :  on  the  contrary,  it  very  oftcn  b^pens,  that  whcn 
the  cold  is  very  intenfe,  the  air  grows  much  clcarer  thantat  other  times; 
probably,  becaufe  the  cold,  by  condenfiog,  précipitâtes  the  vapour  that 
thickens  the  air  ;  and  by  freezing  the  furface  ofthe  earth,  keeps  in  the 
effluvia  that  would  othcrwife  arife  therein  :  it  may  allb  fomewhat  rcprcfs 
the  vapours  that  would  be  afFordcd  by  the  water  it  felf  ;  fince  fome  of 
our  navisators  obferve,   that  when  it  is  not  c6kl  eneugh  to  freeze  the 

.furface  of  the  fea,  it  infrigidates  it  fo,  that  the  foow  will  be  undiflblv*d 
thereon. 

18.  A  Sweiijh  ambafikdor,  with  whom  I  had  the  honour  to  be  parti- 
cularly  acquainted,  ufed  to  iày,  when  he  faw  a  clear  frofty  day  ;  that  it 
then  look*d  like  a  Swedijb  winter,  whcre,  when  once  the  frofty  weather 
is  fettled,  the  fky  is  ufually^  for  a  long  time,  very  ferene  and  pleaiant: 
and  hère  in  England^  we  commonly  obferve,  the  iharpeft  iix>fty  nights  to 
be  the  cleareft.  And  Capt.  James  tells  us,  in  his  journal,  that  in  Cbûrl- 
Jon  ifland,  on  the  y)tb  and  ^ift  oï  January^  there appeared,  in  the  b^n- 
jiing  of  the  night,  more  ftars  in  the  firmament^  by  two  thirds,  thàn  ever 
he  had  feen  before.  I  could  fee,  fays  he,  the  cloud  in  cancer  iull  of 
fmall  ftars. 

19.  An  ingenious  gentleman,  lately  return'dout  of  Poîand^  inform'd 
me,  that  about  the  twenty-firft,twenty-fecond  and  twenty-third  ofDecember 
1669,  OU  SUle^  lying  within  thrce  P^/^  miles  of  Warfaw^  he  cvery 
day  beheld  the  fun  accompanied  with  two  parhelions,  the  one  eaftward. 
the  other  weftward,  almoft  in  a  direû  Une,  and  diftant  from  it  about 
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eight  or  ten  diametcrs  ofthefun;  and  that  they  continued  vifibJe  fromPHYsics. 
jiear  ten  to  twelve  a  dock  :  the  weather  beitîg  extream  cold,  the  air  was  ' 
as  dear  as  could  poflibly  be  imagîncd,  both  night  and  day,  and  whcn  the 
fun-lhone,  appeared  full  of  glittering  fpangles  or  partides  of  ice. 

2:0.  To  détermine  what  effeét  the  coldnefs  of  the  air  niay  hâve  upon 
the  refraftions  of  the  celeftial  bodies,  fcems  a  work  of  na  fmall  diffi- 
culty. 

What  I  hâve  hère  to  fay  of  it,  îs  taken  from  the  accounts  of  travel- 
1ers.  The  Dutcb^  in  Nova  Zembla^  who  take  great  pains  to  fhew,  by 
feveral  drcumftances,  that  they  were  not  miftaken  in  thcir  account  of 
time,  déclare,  they  faw  the  fun,  after  having  loft  fight  of  it  for  eleven 
weeks,  fourteen  days  fooncr  than  it  ought  to  hâve  appeared  to  them  ; 
which  différence  îs  ufually  afcribed  to  the  great  refraftion  of  the  gelid 
northem  air.  And  as  for  that  extremeJy  cold  country,  where  Captain 
James  wintered,  it  appears,  by  his  journal,  that  he  there  made  feveral 
cdeftial  and  other  obfervations,  to  give  him  fome  notice  of  this  re- 
^raâion,  which  he  found  very  confîde.  able,  tho*  nothing  near  fo  great  as 
that  which  the  Dutcb  obferved  in  Nova  Zembla.  *'  On  the  twenty-firft 
**  of  January^^  fays  he,  **  I  obferved  the  latitude  with  great  exaétnefs, 
**  and  found  it  52 •*  52'  ;  which  différence  proceeds  from  the  great  re- 
**  fmftion  :  **  for  at  his  firft  arrivai  at  Cbarlton  ifland,  he  took  the  lati- 
tude with  two  quadrants,  and-  found  it  exaétly  52**.  And  elfcwhere  he 
fays,  "  by  comparing  my  obfervations  of  the  time  of  the  ftars  coming  to 
**  the  meridian,  we  found  the  fun  to  rife  twcnty  minutes  too  foon,  and 
**  in  the  evening,  to  remain  above  the  horizon  twenty  minutes  too 
**  long  ;  and  ail  this  by  rcafon .  of  the  refraâion,'*  In  another  place 
hc  fays,  that  *'  on  Marcb  15,  the  moon  rofe  in  a  very  long  oval  along  the 
*'  horizon/*  And  to  cite  only  one  paflage  more  concerning  refraâions  ; 
*•  I  often,**  fays  hc,  **  obferved  the  différence  betwixt  clear  weather, 
«^  and  mifty,  refractious  weather,  in  this  manner.  From  a  little  hill 
**  near  a4)oining  to  our  houfe,  in  the  cleareft  weather,  when  the 
**  fun  fhone  with  ail  imaginable  purity  of  air,  we  could  not  fee 
**  a  little  ifland  which  bears  from  us  Souib  Sautb-Eaft^  about  four 
U  Icagues;  but  if  the  weather  were  mifty,  we  could  (ce  it  from  the 
*«  loweft  place." 

.  21.  To  proceed  ;  I  obferve,  that  the  dcgrecs  of  coldnefs,  in  the  air  of 
différent  climatcs,  are  nothing  near  fo  regularly  propcMtionable  to  their 
refpeôivc  diftances  from  the  pôle,  as  is  ufually  imagined. 

In  places  cqualiy  diftant»  thefe  from  the  north  and  thofe  fron>  the 
jbuth  pôle,  the  latter  are  gcnerally  much  colder  than  the  former.  What 
exceflivc  cold  reîgns  at  Mofcow^  and  the  parts  adjacent,  during  the  winter, 
whereby  many  perfons  lofe,  their  noies,  their  toes,  and  fome  thetr 
lives,  we  hâve  already  obferved;  yet  at  Edingburgb^  which  is  placed 
more  northerly,  by  above  a  degree,  and  in  the  neighbouring  places,  the 
air  b  cemperatc,  and  the  cold  tolerable,.  the  fnow,  it  fcems,  fel- 
dom  lies  long  on  the  ground  after  it  is  fallen.    In  an  account  of  a 
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Physics.  voyage  fltode  for  northern  difcoil'eries,  by  Mr.  Po$U  in  the  year  i6io,  I 
find  chis  paflT^^  ^^  I  was  certifiée!  ttmt  ail  the  ponds  and  Iakes  wtre  un* 
"  frozfen,  tho'  trefh  water  \  which  makes  me  hope  for  a  mild  fummer 
^^  hère,  after  To  iharp  a  beginning  ;  aod  my  opinion  is,  that  a  pafiàge 
*'  may  be  foon  obtained  this  way,  by  the  pôle,  as  any  unknown  way 
^^  whatever  ;  becaufe  the  fun  gives  a  great  heat  in  this  climate,  and  the 
**  ice  made  hère  near  the  79"*,  is  nothing  near  fo  huge  as  I  hâve  fccn  in 
'•  73«.  To  this  agréés  the  teftîmony  of  the  HoUanierSy  in  thcir  firft  voy- 
"  âge  tô  Nova  Zef^la  :  "  We  hâve"  fay  they  *<  afluredly  found  that  the 
"  only  hindrance  to  our  voyage,  was  the  ice  about  Nwa  ZemUa  undcr 
*'  73>  74,  75  and  76  degrees,  and  not  fo  mucfa  upon  thefeabetwieen  both 
<'  the  landsi  whence  it  appears,  that  not  the  nearnefs  of  the  north  pôle, 
^^  but  the  ice  that  cornes  in  and  out  of  the  Tarlarian  fea,  caulèd  us  hère 
**  to  feel  the  greateft  cold.  It  is  true,  that  in  the  country  lying  undcr 
•'  80*",  which  we  fuppofe  to  be  Greenlani  both  leaves  and  grais  are  to  be 
*'  fecn,  with  fuch  beafts  as  feed  thereon  \  tho%  on  thecontrary»  in  iVinj^ 
**  ZembUy  there  grow  neither  leaves  nor  grafs^  nor  are  beafts  thcrc  but 
^^  fuch  as  feed  on  flefh^  yet  Nova  Zeml^lali»  4,  5,  and  6^.  more  fouta* 
"  erly  than  that/* 

Joftphus  Acofia  aifo  tells  us,  that  *^  in  paffing  to  the  IndiiSj  when  hc 
^'  came  to  the  equînoâial,  in  the  month  of  Marché  he  felt  fo  great  a  cold, 
^^  asobliged  himto  gointo  the  fun^(hine  to  warm  hinifelf.  There  is,  in- 
^'  deed/'  iays  he  '*  no  région  in  the  world  more  pleafant  and  temperate 
*^  than  under  the  equinoâtal^  tho'  it  be  not  in  ail  places  of  an  cqual  tem- 
^^  perature  ;  but  the  torrid  zone»  is,  in  ibnie  places,  vcry  temperate,  as 
"  in  ^iUOy  and  on  the  plains  of  Peru  5  in  others  very  cold,  as  at  Poio/I; 
^*  and  in  others  again  very  hot,  as  in  Etbiapia^  Br^j  and  the  Mèimccoes, 
^'  And  again**  fays  he  ^^  fnow,  bail,  and  froeen  waters,  are  continually 
«^  upon  the  tops  of  the  mountains;  and  the  cold  is  fo  fcvere,  that  it 
^^  withers  ail  the  graCs  and  both  men  and  beafts,  which  pals  that  way, 
^^  are  benummed  with  oold  :  this  happens  ta  tho  torrid  zone,,  and  sioft 
"  commonly  when  the  fun  is  in  their  Zenith/* 

An  old  iea  Captainy  who  has  often  faiiàd  to  Grtinlandj  aflured 
mt^  chat  hê  met  with  two  maften  of  flùps,  the  one  from  HoUmnéy 
and  the  other  from  Embden^  who  declared  they  had  failed  €o  the  lati- 
tude of  89  degrees^  in  qiseft  <^  a  proper  phce  fur  whale-fiflûng  *, 
the  journal  oif  whidi  voyagp,  they  produced  htm  ;  and  the  capciin 
meeting  the  fteers-man  of  one  of  the  ihipi,  difcourfiul  with  him,  and 
&W  bis  journal  too  ;  which  agreed  with  what  the  othera  had  dcdaied. 
And  afterwards  one  of  the  maftcrs  coming  to  Lmio^y  he  was  thore 
met  accidentally  by  our  captain,  who  brooght  him  to  Iboie  of  the 
northern  company,  before  whom  he  atverred  the  foregping  relation,  of 
whofe  truth  the  captain  feem^d  to  be  convinoed,  Ail  the  particolars 
that  I  could  loim  of  chis  ftradge  voyage,  were,  chat  tho^  they  niec  with 
vaft  régions  of  ice»  tt>l¥ards  th^  fliofta,  yet  when  they  fofmà  chem&lves 
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a.  paiiage,  perhaps,  as  tar  as  japan\  that  trom  thc  north-eaft,  there 
c:a.f«e  a  gfeat  roliing  fea,  which  OBe  of  the  maitccB^  who  had  been  at 
«i»%€  bay  of  Bifiayy  comparcd  co  the  Spamijb  fea  ;  ai>d  that  the  cold  thcM 
"^ras  not  violent,  but  fuch  as  they  could  eafily  endure,  and  complained  ao 
«nore  of,  than  they  did  in  Greetdanis  that  failing  from  Grèenland  to- 
"«(^ards  the  pôle,  they  found  the  compafs  co  vary  a  point,  after  they  had 
€L<lvanced  feme  degrees  northward  ;  thea  again  the  variation  of  it  was, 
4R>r  a  great  while  kiconfidctrakk,  and  foon.  after  inqraafed  to  two  points, 
a.nd  laftly,  at  89  degrees  of  latitude,  even  to  four  points  of  th^  compa& 
xowards  the  eaft. 

Mr.  Hudfon^  in  his  feeond  yeya^,  DeUs  us,  that  <*  csho^  at  71'',  they 
^*  were  mucii  peft«r*d  wjth  ioeabout  thc  ead  of  Jum^  yet  the  weat^ 
^^  was  ealm,  dear  and  hot.'^  And  Âcêfi^  adds  to  this  die  ^ccount  juft  de- 
livered.  ^^  We  fee  chelie  diiïereaoes  not  çniy  on  thic  land,  but  aifb  on 
^^  the  fea  ;  there  are  fome  feas  yirbefc  they  focl  gveat  ti^at,  as  is  reported 
-^  ^  of  M^zamhigns  and  Ormus  in  thc  eaft,  and  of  thc  lea  of  Panama  in  the 
*'  weft  -,  there  are  other  feas  in  the  famé  dcgree  of  latitude  very  cold,  as 
^^  that  of  PerUy  where  I  felt  it  cold  wlien  i  dià  failed  it  in  Marché  whiift 
*••  the  fun  was  direébly  over  our  heads.** 

Martinius^  in  his  account  of  Pikiuy  tdh  us,  that  ^^  ^tho^  thc  pôle 
^^  be  not  there  elcvated  abovc  42''«  yet  for  four  whdc  months  irom 
^*  the  middle  of  November^  ail  thc  rivcrs  are  fb  fiozea  over,  that  the 
^^  ice  will  fafely  bear  couches  and  the  bcavieft  burdens.  This  conge- 
*^  lation'*  he  fays  ^<  i$,  for  thc  moft  part,  madc  in  onc  day  ;  but  the 
^*  thawing  of  the  ice  requires  many,  and  b^ns  from  the  lowcr  fur- 
"  face.** 

But  not  to  multiply  inftances,  wc  fhall  qpnclude  with  ahferving  that 
Cbarltên  ifland,  tho*  it  feems,  by  the  efieAs,  tç  bc  a  roîd^r  région  than 
about  MofcQWy  and,  perhaps,  as  cold  as  Hwa  Zembla  ït  lèJf^  yet  x:ap- 
tain  James  afligns  its  latitude  the  famé  wkh  that  of  Cambridge^  viz.  51^. 
the  air  whereof  is  well  known  to  be  temperate  :  and  'tis  remarkablc,  that 
this  place  was  found  uninhabitablc  by  reafon  of  the  cold;  yet,  in 
Mr.  Hudfon^^  voyage,  *tis  faid,  that  v  airiiough  they  ran  ak>ng  ijear 
•*  the  (hore,  they  found  «o  great  cold  ;'*  which  «ladc  thcm  think  thc 
place  to  be  temperate,  tho*  they  reckoned  themfcLvcs  ;to  hâve  thcn 
reached  the  jith  degree  of  latitude:  and  our  later  navigators 
inform  us,  that  feveral  parts  of  GreeMlofid  are  well  inhabked.  An 
Englijh  failor  alfo  aflures  us,  that  the  true  height  pf  P^Tura  in  Rufia  is 
no  lefs  than  68  degrees  and  a  half,  and  yet  dedares  it  to  fac  a  town  of 
great  trade.  But  in  Hudforfs  voyage,  I  find  what  is  itill  morç  ftrange, 
n)îz.  that  in  the  eighty  firft  degrcc  of  latitude,  beyond  wd>ich  tl^y 
difcovercd  land  very  fer  oiF,  **  they  found  it,  during  the  whple  day,  clcar 
^^  weathef^  with  litdc  wind,  ^d  re^fçnably  wacm  ;  and  beyond  eighty 
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PHYstcs.  degrees,  they  not  only  found  a  ftream  or  two  of  frefb  water,  but  •*  pcr- 
'  ceived  it  hot  on  thc  ihore,  and  drank  water  ta  quench  thcir 
"  thirft/» 

'Tis  alfo  remarkable,  that  in  New-Englandj  where  the  winter  is  vaftiy 
colder  than  with  us,  lies  lo  or  ii''  rarther  from  the  pôle  than  «re 
do. 

22.  The  ncxt  obfervable  I  hâve  to  propofe  about  the  coldnefs  of 
the  air,  is,  that  Jthe  degrees  both  of  heat  and  cold  therein,  may  be 
much  greater  in  the  famé  dimate,  and  in  the  famé  place,  at  fcveral 
feaibns  of  the  year,  or  even.  at  différent  ùmes  of  the  (âme  day,  than 
is  ufually  allowed. 

For  the  proof  hcreof,  we  (hall  produce  the  teftimonies  of  travel- 
1ers.  ,  Dr.  Fleicherj  in  his  treatife  of  Ruffia^  has  this  remarkable  paf- 
fage.  **  The  countryj^**  fays  he,  "  differs  very  much  from  it  felf,  fo 
>^  that  *tis  furprizing  to  fee  the  great  altération  caufed  therein  by  the  win- 
^'  ter  and  fummer.  AW  Ruffia^  in  the  winter,  lies  under  fnow,  which 
^^  falls  continually,  and  is  fometimes  a  yard  or  two  deep  ;  but  more  to- 
"  wards  the  north  ;  the  rivers  and  other  waters  are  ail  frozen  up,  to  tlic 
"  depth  of  a  yard  or  more,  how  fwift  or  broad  focver  they  be  ;  and  this 
**  continues  for  five  months,  or  from  about  the  firft  oïNovembery  towards 
**  the  end  of  Marchy  when  the  fnow  begins  to  mclt  ;  and  yet,  in  the  fum- 
*'  mer  feafon,  fuch  a  new  face  of  the  wholc  country  appears,  the  woods 
•*  are  fo  frelh  and  fweet,  the  pafture  and  meadows  fo  green  and  flourifliing, 
**  there  is  fuch  a  variety  of  flowers  and  melody  of  birds,  that  a  man 
**  cannot  wcU  travel  in  a  more  pleafant  country.  But  as  the  winter  ex- 
**  ceeds  in  cold,  fo  the  fummer  inclines  to  too  great  heat,  efpecially  in 
*'  the  months  of  June^  Juljy  and  Augufi  \  which  are  much  warmer 
**  months  with  them,  than  with  us  in  England^^  The  like  particulars  hâve 
been  alfo  lately  affirmed  by  the  learned  Olearius.  And  an  acquaintance 
of  mine,  who,  aftcr  having  liv*d  in  Italy^  pafs'd  a  fummer  in  Ruffia^  aflured 
me,  that  he  fcarce  ever  eat  better  melons  than  at  Mofccm^  which  were  there, 
he  faid,  of  a  ftrange  bulk  ;  and  thisgives  crédit  to  the  relation  oiOUarius^ 
who  déclares,  he  there  met  with  melons  which  weîghed  forty  pound.  At 
Pekin^  the  capital  city  of  Chinay  which  fcarce  exceeds  the  forty  fécond 
degree  of  latitude,  one  wou'd  expeâ:,  that,  as  thc  fummer  is  very 
warm,  fo  the  winter  ihould  be  very  mild  -,  as  it  is  obferved  of  Spainy 
Italyy  Greeccy  &c.  that  hâve  the  famé  or  a  more  northern  latitude  j  yet  thc 
learned  Marîiniusy  who  lived  many  years  in  Chinay  afiures  us,  that  ufu- 
ally for  four  months  together,  all-^  the  rivers  are  fo  hard  frozen,  that  not 
only  ail  fhips  are  kept  immoveable  by  the  ice,  but  alfo  horfes,  and  the 
heayieft  carnages,  fecurely  pafs  upon  it  ^  and,  what  is  very  furprizing, 
he  adds,  that  it  is  ufually  made  in  one  day,  tho'  many  are  required  to 
diffolve  it.  Profper  yilpinus  tells  us,  that  at  Grand  Cairoy  where  he  prac- 
tifed  phyfic,  tho*  diftant  fix  degrees  from  the  tropic  of  cancer,  the  air, 
which  in  fummer  is  almoft  infupportably  hot,  is  fometimes,  in  winter, 
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that  they  could  fcarce  handie  the  frozcn  fails  ;  and  another  day  fo  hot, 
that  it  melted  thc  pitch  off  the  ihips  ;  and  that  at  midnight,  tobacco  has 
been  lightcd  by  the  fun*s  rays,  with  a  glafs.  And  laftly,  Captain  James 
gives  us  this  account  of  the  weathcr  in  Charlton  ifland.  **  The  fixteenth 
*'  of  June^^  fays  he  "  was  wondrous  hor,  with  fome  thunder  and 
**  lightning,  fo  that  our  men  went  into  the  ponds,  on  Ihore,  to  cool 
*'  themfelves  ;  tho*  the  water  ftill  remain*d  very  cold.  There  lately 
*'  appeared  feveral  forts  of  Aies;  as  butter- Aies,  butchers-flies,  horfe- 
*'  flics,  and  fuch  an  infinité  number  of  blood-thirfty  mulkitoes,  thatwe 
**  were  more  tormentcd  with  them,  than  cver  we  had  been  with  the 
*'  cold  weather.  Thefe,  I  believc,  lye  dead  in  old  rotten  wood,  dur- 
**  ing  the  winter,  and  revive  again  infummer:  hère  are,  likewife,  in- 
**  finite  numbers  of  ants  and  frogs,  in  the  ponds  upon  the  land.** 

Thus  we  fee  what  a  différence  there  may  be  in  the  famé  place,  be- 
twixt  the  température  of  the  air,  in  the  winter  and  fummer.  We 
Ihall  now  add,  what  feems  more  ftrange,  that  there  may  be  very  grcat 
variations  in  the  hcat  and  coldnefs  of  the  air,  not  only  in  the  famé  place, 
but  within  the  compafs  of  the  fanie  day.  Profper  Alpinus  afFords  us  an 
example  hèreof  in  Egypf  it  fclf,  where  one  would  expedt  a  much  more  u- 
niform  degree  of  heat.  "  In  the  winter,'*  fays  he,  "  the  no(5hirnal  air 
*'  is  exceflive  cold,  but  prefently  grows  warmer  upon  the  rifing  of  the 
*'  fun,  and  by  noon  becomes  hot  ;  but  towards  night,  it  again  clianges 
**  for  cold,  from  which  irregularity  proceed  many  difeafcs." 

The  Icarned  Olearius^  relating  his  paflTagc  over  a  branch  of  mount  Tau^ 
rusj  takes  notice,  that,  after  the  middle  of  June^  the  air  of  that  hot  ré- 
gion of  Perfiay  obliged  them  to  travel  whoUy  by  night  -,  and  yet  the  cold 
-was  then  fo  great,  that  they  were  ail  benumm*d  with  it,  and  hardly  able 
to  alight  from  their  horfes  i  he  adds,  that  the  fudden  change  from  an 
cxtream  cold  to  the  exceflive  hcat  they  were  again  expofed  to  on  the 
following  day,  caft,  at  once,  fifteen  of  their  company  into  a  violent  burn- 
ing  fever. 

The  famé  curious  traveller  mentions,  that  in  another  part  of  Perjia^ 
called  Facluy  notwithft:anding  the  heat  of  the  région,  towards  the  end  of 
Marché  at  which  time  they  pafs'd  it  -,  they,  in  one  night,  obferved  light- 
jiing  and  thunder,  wind  and  rain,  fnow  and  ice. 

And  a  learned  phyfician,  lately  arrived  from  the  Indies^  aflTurcd  me, 
that  notwithftianding  the  violent  heat  in  the  day  time  there,  he  ufually  ob- 
ferved the  nights  to  befo  very  cold,  that  he  was  perfuaded  fome  pofitively 
frigorifie  fteams  did  then  afcend  out  of  the  earth  j  which  makes  it  expé- 
dient, fays  he,  for  the  Englijby  who  live  in  the  warmer  parts  of  Americay 
to  imitate  the  natives  in  kecping  fires  under  tUeir  hammocs. 

The  Czar's  phyfician  tells  me  by  lettcr,  "  that  the  winter  he  fpent  at 
"  Vologdaj  which  lies  a  fcw  degrccs  to  thc  north-eaft  from  MofcoWy  proved 
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Pfirsi».  **  ma*  kftf«rere  tbao  ufuaj;  for,  a»  k  happcned,  thcy  had  i»e  thrw 
"  dayjs  iïf  w[«t  tliey^  thcre,  caU  winier-weathief  .*'  Hcadds^  cfaait'^the* 
*'  <:olè^  whiçb  is  thought  ro  be  excdfive  there»  Juth  beco  rare  of  iatc 
*'  ye^rs  ;  for  JToaif  EnglUbj^  who  havc  Uv*d  upoa  the  fpot  thirty  ycars, 
*'  decUr$4  dicit^  during  their  time,  wintçr»  jarc  become  fo  miU,  diat 
*♦  the  extyeinc  cold,  which  «fcd  to  frefezc  peopje  mx  thc  road  in  feveral 
^'  pofti*rcs,  hath  not  bœn  fek  as  formerly." 

We  wiU  conclude  wkh  a  rpmarkabk  inftaDoe  Caken  from  dic  journal 
<rf  the  BngUJh^  whq  wimered  at  Çh^rlton  iflLiiid.  **  The  feaibn  in  this 
^*  irlimdte"  faysiCaptain  Jame^  ^*  15  n)oft  unaatinJ  ;  for,  in  tJic  day  timc, 
««  k  wiU  be  infufferajbly  hot  in  tbefiui,  thia  being  a  £u¥iy  councry  ;  yec, 
^«  in  the  oigltf,  iit  wiU  fneezfs  i^gain^  an  ioch  thick  in  tbe  poads  :  and 
**  ^1  this  towarda  tbe  latter  cndof  June.^ 

2g.  A  tliird  Qbferv»ble  a3  tp  the  coldnefa  of  the  air,  is,  thac  in  many 
places,  its  temper^tMre  lecms  mt  to  diepcnd  fo  much  upon  the  éléva- 
tion of  t:h(e  pôle,  a$  upon  the  nature  and  circumftances  of  the  winds  that 
reign  there. 

*Tis  a  conftant  obfçryatjon  in  thefç  parts  of  the  worid,  that  aortherly 
and  north-eafterly  winds,  at  al]  cimes  of  the  ycar,  bring  cold  alonç 
with  them  ;  and  cooimonly,  if  it  be  winter^  produce  frqft.  And  herc 
in  England^  I  haye  fometimes  wondered  at  che  power  of  tfac  viods  to 
bring  not  pnly  fuddçn  frpfts,  but  (îidden  chaws  \  when  the  froft  wai 
thought  to  hâve  been  fectkd.  F^  during  ooe  of  the  moft  confiderable 
i^fons  of  froft  and  fnow,  that  J  bave  takea  notice  of  in  this  couocry,  1 
found  the  wind,  f<)r  many  days,  to  be  foutheriy  ;  unleis  it  may  be  iaid 
ihat  this  foutherly  wind,  was  but  the  returning  ibreaiB  of  the  nordiem, 
wbich  h^d  blown  for  many  days  before  ;  and  migfat,  by  fome  obftacles 
and  agents»  be  made  tp  wheel  about  <ur  recoôl,  hither,  before  it  had  loft 
4ts  refrigerating  corpufcles.  And  Captain  James  ohferved,  that  the  wind 
biowing  foutherly  zt  CbarUon  ifland,  in  the  mockth  oi  Aitguft^  the  wea- 
ther  was  fiiowy  and  fog^  ;  freezing  iheir  rigging,  and  makii^  every 
thing  fo  flippery,  that  tbey  could  fcarce  ft^d. 

Profper  Alpinus  attribures  ftrange  effeéts  to  the  northerly  wind  in 
Egypiy  as  to  cooling  and  refrcfliing  the  air,  in  fpight  of  the  violent  beats 
t^at  wQuld,  Qth^rwife,  be  intolçrabk.  And  many  in  Egypte  he  fays, 
afcribe  to  the  eteiion  wînds,  t^i^t  ali^oft  miraculous  ceaûng  of  the  plaguc 
at  Grand  Cairo. 

Whence  winds  ibould  bave  this  power  to  change  the  conftinition  of 
the  air,  and,  particularly,  to  briog  cold  along  wich  theizi,  is  oot  eafi- 
ly  determined.  Othcr  qnalities,  Indeed,  and  even  the  beat  obfervable 
io  winds,  may,  gener^ly,  proœod  from  thoiè  of  the  places  thro'  whkh 
they  pafs,  ja^  we  hâve  already  obièrved  :  and  it  may  be  further  confinnM 
by  what  Jcqfia^  iximfclf,  faw  in  fome  parts  of  the  ludiis^  via.  **  that 
^>  iron  gâtes  were  jforuited  and  confumed  by  a  pèculiar  wind,  that,  upon 
>^  fqueezing  the  métal  hetween  his  Êngers,  it  xlifiob^d  and  crumbled 
I**  iike  parched  ftraw/*    And  this  learned  traveller,  who  feems  to  havc 

taken 


Digitized  by 


Google 


Experiments  and  Ohfervations  upm  Cùld.  é6;j 

taken  peculiar  notice  of  tfae  wind^  afFords  us  feveral  examples,  to  coa^Phtsi es. 

firm  what  wc  advance.     *'  At  a  fmall  diftancc^**  fays  hc,    **  many  drver-  ^ 

^*  fities  may  be  feen  in  the  famé  wind  ;  for  example,  the  eaft  wind  is, 

^^  commonly  very  bot  and  troublefome  in  Spain^  but  in  Murria^  it  is 

^^  the  moft  cold  and  healthful,  becaufe  k  paflèth  along  the  orchards 

<«  and  larçB  champaigns  which  appear  very  frelh.     But  m  Cartbagena^ 

^^  which  is  not  tar  from  thence,  the  &me  wind  is  trouUefbme  and 

•*  unwholefome  :  and  the  fouth  wind^  **  adda  he,  *'  is  commonly  rainy 

•*  and  boifterous,  tho*  in  that  city  wholefome  and  pleafant.**    And  in 

his  defcription  of  Peru^  he  affirms,  that  the  fouth  and  fouth- welt  wind& 

are  exceeding  pleafant  in  that  country. 

But  tho*  many  other  qualities  of  winds  may  be  deduced  from  the  na*- 
ture  and  condition  of  the  places  along  which  they  pafs  ;  and  tho^  the 
heat,  alfo,  which  Prtfper  Mpinus  attributes  to  the  loutherty  winds  in 
Egypty  may  be,  probably,  afcribed  to  the  heated  e^ialations^  and  vapours 
they  bring  from  the  fouthern  and  icorched  régions  they  blow  over  ;  yet 
wbence  the  great  coldnefs  of  northern  and  eafterly  winds  ihould  proceed, 
may  well  fcem  ftrange  to  thofe  who  will  not  admit  of  corpufcles  of  celd» 
I  (hall,  therefore,  fubjoin  an  experiment  that  i  made»  to  give  ibme  l^ht 
tnto  this  matter. 

I  caufed  a  pretty  large  pair  of  ordinary  bellows  to  be  long  kept 
in  tlve  room  where  we  defign'd  to  makc  our  experiment,  to  receive  the 
température  of  the  air  therein  \  then  placin^,  upon  a  board,  a  Sat-bot* 
tom'd  weather-glafs>  furnilhed  with  a  moyeable  drop  of  pendulous  wa- 
ter,  and  blowing,  at  feveral  times,  wi(h  intermilTions,  upon  the  lower 
end  of  the  glafs,  I  foqnd,  that  tho'  the  wind  coming  againft  my  hand^ 
felt  manifellly  cold,  yet  it  did  not  ceo)  the  air  included  in  the  bubble, 
but  rather  a  lictle  warm'd  it  ;  as  af^ear^d  by  a  fmall  fenfible  afcent 
pf  the  pendulous  drop,  after  the  lower  part  of  the  glafs  was  blown  :  up- 
on which  feem'd  to  proceed  from  fome  fmall  altération  toward«  warfnth, 
that  the  air  received  by  its  fhort  ftay  in  the  bellows  ;  for  if  by  clofe*' 
ly  covering  the  clack,  the  air  came  into  the  bellows,  wholly  thro'  the 
nofe  thereof,  whilit  hdd  very  near  the  bubble  of  the  glafs,  that  ftream 
of  wind  çoming  from  n  part  of  the  window  where  the  arr  was  a  little 
cooler  than  that  wjhich  was  before  blown  out  of  the  bellows^  would 
not,  as  the  other,  niake  the  pendulous  dfop  rife,  but  rather  the  ton- 
trary. 

We  then  prpceçded  to  fhew,  by  escriment,  that  tho^  a  wind  were 
only  a  ftream  of  air,  yet  in  ita  pafiàge  it  mîght  acquire  a  confîder- 
able  coldnefs,  diftin^  from  what  it  has  by  virtue  of  its  motion^  tho' 
upon  that  fcore,  we  fee  the  air  mov*d  by  a  fan,  or  a  pair  of  bellows 
may  feel  çold  to  our  touch.  Having  inverted  a  ridge^tile^  and 
balf  fill*d  its  cavity  with  a  mixture  of  ice  and  fait,  we  placM  the  iron 
pipp  of  the  bellows  upon  that  mixture,  and  coverM  it  with  mope  of 
the  famé,    that  fo  the  pipe  being   furrounded  thertby,  the  air  con- 
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Physics.  tain'd  in  it  might  be  hîghly  rcfrigerated  ;    then  blowing  the  bellows 
againft  my  hand,  the  blaft  fclt  much  coldcr,  than  what  came  out  of 
the  famé  bellows  before   the   refrigerating  mijcturc  was   applied.     But 
for  fear   my  fenfe  of  feelîng  might  deceivc  me,   I  caus'd  a    thermo- 
meter,  made  after  the  common   manner,  but  with  a  miore  flender  pipe, 
to  be  fo  placM,  that  the  nofe  of  the  bellows  lay  Icvel  with  the  bub- 
ble  of  the  glafs  ;  and  then  blowing  the  refrîgcrated  air  of  the  bellows 
upon   the  globular   part  of  the  thermometer,  the  water  in  the  qrlin- 
drical  part  and  (hank,  manifeftly  afcended,  as  is  ufual  upon  the  réfri- 
gération  of  the   included  air  ;   and  as  this  afcent  of  the  liquor  con- 
tinued  during  three   or  four  blafts   of  the   bellows,   fo  upon  the  ceffa- 
tion  of  the  artificial  wind,    it  again  fubfided,   by  degrees,    till  by  frefli 
blafts  it  was  again  impelled  up.    Laftly,  having  repeated  this  expëriment, 
we  drew  back  the  nofe  of  the  bellows,   that  the  air  to  be  now  blown 
out,   might  pafs  along  the  cavity  forfaken  by  the  iron  pipe  ;   when,  the 
wind  was  manifeftly   more  cold  than  before,   and  had  a  greater  eflFcô 
upon  the  thermometer,  againft  which  *twas  blown.     And  to  fatisfy  my 
felf,   that  it  was  not  the  bare  wind,   whofe  opération  upon  the  air   in- 
cluded the  bail   of  the  weather-glafs  caus*d  the   liquor  to   afcend,    I 
mark*d  the  height  it  ftood  at,  after  we  had,   for  a  pretty  while,  blown 
upon  it  ;   and   then,   without  removing  the  bellows,   put  ice  and  ûlt 
about  the   iron   pipe  of  them  ;   by   which   means   the  air   afterwards 
blown  thro*  that  pipe,    was  fo  cool'd   in  its  paflTagé,   as   to  make  the 
fluid  very  manifeftly  afcend,   cven   in  a  weather-glafs,   where   quick- 
filver  was  us*d  inftead  of  water,  or  fpirît  of  wine.     And  left  the  neâr- 
nefs  of  the  frigorifie  mixture  fhou*d  be  fufpeéted   to   hâve  caus'd   this 
contraôion  of  the  included  aîr^   we   fometimes  purpofely   intermitted 
the  blafts   of  the  bellows,   without  removing  the  weather-glafs  ;   and 
tho*  notwithftanding  that  vicinity,   the  liquor  wou'd  begin  a  little  to 
fubfide,   yet  whenever   the  cold  corpufcles  of  the  highly   refrîgeratcd 
air,  were,    by  the  playing  of  the  bellows,  brought  anew,    to  touch  in 
fwarms,   the  globular  part  of  the.  inftrument,   the   mercury  wou'd  ma- 
nifeftly rife.     I  find,   however,  that  the  feafon  of  the  year,  and  fome 
other  circumftances,   may  ccmfiderably  vary  the  expëriment.     For  tho*  I 
hâve  hère  faithfuUy  recited  the  phenomena  of  it,  yet  coming  fome  months 
after,  and  in  différent  weathér,  to  repeat  it,  I  was  furpriz'd  at  the  fuc- 
cefs.     For,  blowing  upon  the  bail  of  the  feal'd  weather-glafs,  I  found, 
that  if  1  continued  to  do  this  long  and  briflcly,  the  highly  rcôified 
fpirit  of  wine  wou'd  fometimes  manifeftly  fubfide. 

However,  this  expëriment  duly  profecutcd,  may  poffibly  affbrd  ftill 
farther  light. 

But  I  will  not  hère  prétend  to  détermine,  whether  ail  cold  winds 
muft  be  neceflarily  made  cold,  by  frigorifie  corpufcles,  properly  fb  call'd  ; 
for^  I  hâve  fometimes  fxifpefted,  that  winds  may  be  cold  only  by  con- 
fifting  of,  or  driving  before  them,  thofc  higher  parts  of  the  air,   that, 
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by  rcafon  of  the  languîd  refledion  of  the  fun*s  rays  in  that  upper  regîon,.PHysic$. 

are  gcnerally  very  cold  ;  for  it  may  be  obferv'd,  that  rains  often  great*  v.--^^»-^^ 

ly  and  fuddenly  refrîgerate  the  lower  air,  when  no  winds  but  what  the 

raîn  and  cJouds  occafion,  attend  them  ;  as  if  they  brought  cold  air  along 

^with  them  from  that  upper  région  ;  which  both  Acofia^   and  one  who 

has  vifited  far  higher  mountains  than  ù^t  Àlps^  affirm  to  be,  in  fome 

places,  exceedingly  cold  in  hot  climates,  and  hot  feafons  of  the  year. 

But  to  leave  this  conjeâure,  Mr.  JVood  informs  us,  that  "  tho*  in  Englandj 

**  moft  of  the  cold  winds  and  weather  proceeds  from  the  fea  ;  and  tho* 

**  thofe  fituatîons  are  counted  moft  unwholfome  that  are  near  the  coaft  ; 

**  it  is  othcrwifo  in  New-England.**     And  having  added  as  his  reafon, 

that  *'  the  north-eaft  wind  coming  from  the  fea,  produces  warm  wea- 

*'  ther,  melting  the  fnow,  and  thawing  the  grounds  i*'  he  fubjoins  **  on- 

**  ly  the  north-weft  wind  pafling  ovcr  the  land,  is  the  caufe  of  extrême 

**  cold  weather,   being  always  accompanied    with   deep  fnows,   bitter 

«<  frofts,  &fr."     To  which  wc  fhall  add  this  paffage  from  Capt.  Jams^^ 

voyage.     **  The  winds  fmce  we  came  hither,  hâve  becn  very  variable 

"  and  inconftant,    and  till  within  this  fortnight,  the  foutherJv  wind 

*«  was  coldeft.     The  reafon,  .1  conceive  to  be,  becaufe  it  blow*d  n^om  the 

*'  main-land,  which  was  ail  cover*d  with  fnow  ;  and  that  the  north  winds 

**  came  out  of  the  great  bay,  which  hitherto  was  open."    And  laftly» 

I  hâve  been  aflur*d,  that  in  Greenland  itfelf,  the  north-eaft  winds  were 

coldcr  than  any  other  ;  which  my  relator  afcrib'd,  in  part,  to  the  fitua- 

tion  of  the  couhtry  ;  thofe  winds  blowing  over  vaft  traâs  of  icç  without 

any  /ca,  to  mitigate  the  cold  they  communicate. 

XXII. 

I  corne  nowto  confîder  thofe  effeâs  of  cold,  that  are  not  familiar  hatStrM^eiffha$^ 
feem  to  hâve  in  them  fomething  of  wonderflil.  ofc^ldy^ 

As  to  the  power  of  cold,  either  to  contraét  the  fphere  of  aâivity  of  fire, 
or  to  hinder  its  ufual  effets,  the  chief  examples  I  hâve  met  with  are  re- 
cordcd,  by  the  DuUb^  to  hâve  happen'd  in  Nova  Zemblay  and  by  Capt. 
Jamesy  when  he  winter*d  in  Cbarlton  ifland.  Thefe  HoUanders  fpeak 
thus.  '*  On  the  twentieth  itprov*d  fair  and  ftill  weather,  the  wind  eafter^ 
**  ly  ;  but  it  was  fo  cold,  that  when  we  had  wafli*d  and  wrung  our  fhcets^ 
**  they  prcfently  froze  fo  ftiff,  that  altho'  we  laid  them  before  a 
**  great  fire,  the  fide  that  was  cxpos*d  thereto  was  thaw*d,  but  the 
**  othcr  remaîn'd  hard  frozen."  And  again,  "  we  were  in  great 
*'  féar,  that  if  the  extremity  ôf  the  cold  încreas'd,  we  lhou*a  ail 
**  die  there;  for  what  fire  focver  we  made,  it  woù*d  not  warm 
**  us."  Tho*  Capt.  James  wihter'd  in  a  country  many  degrees  n(K)rc 
remote  from  the  pôle  than  Nova  Ztmhlày  yet  he  gives  us  this  ac- 
coùnt  of  the  power  of  thé  cold  to  oppofe  the  aâion  of  fire.  **  The  . 
*'  cook's  tubs  whcrcin  he  water'd  his  mcat,  ftanding  about  a  yju-d  from . 
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Physics.  «  the  fire,  and  which  he  ail  day  long  ply'd  wîth  fnow-water,  were  in 
"  the  night  feafon  firmly  frozen  to  the  bottom  ;  and  thercfore  he  was  ob- 
"  liged  to  water  his  mtat  in  a  brafs  kettle,  clofe  adjoîning  to  the  fire  :  and 
♦*  I  hâve  often  found  the  fide  next  the  fire  vcry  warm,  whilft  the  odicr 
*'  remain*d  frozen  an  inch  thick.** 

This  relation,  compar'd  with  thofe  of  the  Hollaniers^  makes  me  the 
lefs  wonder  it  fliou*d  be  related  to  Marcus  Polus,  that  thcre  îs  a  certain 
plain  in  Tartary^  fituated  belween  fome  of  the  higheft  mountains  in  the 
world,  "  where  if  fire  be  kîndîed,  it  burns  not  la  brîght,  nor  proves  fb 
**  cfièéhjal  to  boil  any  thing,  as  in  other  places.** 

Thefe  relations  of  travellcrs,  tho*  to  us  who  lîve  in  Englaniy  thcy  can- 
not  but  feem  Arrange,  yet  I  dare  irot  rejeft  them  as  incredible  ;  becaufe 
ice  and  fnow  having  been  water  before  their  congélation,  muft,  în  pro- 
bability,  o^e  their  cold  nefs  to  that  which  teîgnM  in  the  air  i[y  that  if  in 
any  place,  nature  has  either  fo  plentifiilly  ftock*d  the  air  itfelf  with  fri- 
gorifie corpufcles,  or  upon  any  othet  account  rend^ed  it  as  Cold  as  îce, 
and  fnow  are  amongft  us  ;  ï  know  ndt  why  în  mort  northern  dimates, 
where,  perhôps,  fome  faline  exhalations  atifè  from  the  earth  and  fea,  a 
coldnefs  may  not  be  diffus'd  thro*^  the  ait-,  fuperior  to  that  which,  by 
finall  quantities  of  icè  and  fait,  îs  at  a  fmall  diftance  producible  herc  ; 
yet  this  is  fb  intenfe,  diat  by  pcwing  fome  water  on  a  board,  and  placing 
i  convenient  veffel  thereon^  we  may  wîth  beatcn  îce,  or  fnow  and  fait, 
^nda  little  water ^  nimbly  ftitT*d  togéther  in  that  vefTel,  makrethe  mix- 
ture freeze  the  'external  waîter  quite  thro*  it,  to  an  exceflive  dcgrec  j  and 
tliat  toojuft  by  the  fire. 

How  greatly  the  air  is  afièfted  by  cold,  we  hâve  fëen  already,  by  t  e 
freezing  of  fpittle,  or  water,  barely  in  falling  thro*  it  :  and  to  give  t«ro 
or  three  remarkable  inftances  of  its  effefts  upon  fluids,  *tis  fâid,  that  on 
the  27th  of  September^  it  froze  fo 'hard,  that  as  the  ^utcb  in  Neva  Zem- 
bla^  put  their  naik  into  their  mouths,  to  be  in  a  readinefs  for  driving, 
ice  wou*d  hang  thereon  %  and  whcfn  they  took  them  out  agarn  the  blojd 
wou*d  follow.  And  thils  is  fcarce  mote  ftrange  thah  what  is  affirm'd  by 
Dr.  Flttcbèr^  who  fpeakîng  of  Mufctinf^  fays,  "  if  you  therc  in  tfhc  win- 
'^*  ter  hold  a  metalline  veffel  in  your  hands  in  the  ôpen  arr^  they  will 
**  ttick  faft  togéther,  fo  that  tlie  flcîn  ^rM  corne  ofi^  when  yôo  parrthem.** 
Nay,  in  Ruffià^  and  fome  ôthehcold  cotmtrîês,  if  a  man  be  abroad  in  the 
wihter  air'with  ti  cane,  fdrriîih'd  'with  a  mè'tallifle  head,,  and  the  tip  of 
the  tongue  be  applîed  to  the  métal;  they  will  itick,  and  be  as  it  were 
«lé**d  togéther  ;  fo  that  they  cannot  be  fever*d  Without  :great  pain,  and 
fcmetimes  not  wîthoiit  leavinjg  the  'fkiri  of  thfe  tôngue  behîhd.  And 
Wiis  has1:)éen  aflîi'm*d  to  tht  by  eye-wîtnelfes  of  linqûéftionable  crédit, 
ftji  ingeftîotis  'phyfiditin,  alfo,  afB'rm'dto  lîit  tipon  trlafl,  that  the  pum- 
'hiel  of  a  fWdfd,  eîcpos*d  tb  thfe  militer  >ir  \Yi  Môf$o^^  WôuM  ftîck  to 
%e  tongue  thât  touches  ît,  and  FAch-'off  the  ftih,  lîf  fbKÎbly  ahd  fud- 
*denly  pulPdaway. 
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The  reafon  of  fo  odd   a  phcnomciioft,  as  far  as  I  can  conjefture,  Phvsicj, 

intiy  be  the  grcat  and  fuddcn  lofs  of  agitation  in  the  Saliva^  and  part  Vi— -nr^^ 

of  the  tongiie.     Thus,  if  an  ivory  bail  meet,  in  a  direô  Une,  with  ano- 

thcr  of  equal  bignefs,    moving  upon  a  hilliard-table,  'twill  coiTiniuni- 

catc  to  ît  a  part  of  irs  own  motion,  and  rctain  the  remainder  ;    but  if 

The  latter  were  at  reft,  the  bail  împell'd  againft  it,  will  communicate 

almoft  ail   îts  motion  thereto,  and  lofe  as  miich  itfelf  ;   as  appears  by 

îts  remaining  qiiiefcent  in  the  place  of  the  other.     In  like  mânner,  the 

metalline  head  of  the  ftick,  by  the  intenfencfs  of  the  cold,  may   hâve 

îts  parts    fo  depriv'd    of   motion,    that  when  thofe  of  the  Sûliva  and 

tongue  hâve  communîcated  as   mirch  of   their   agitation   as   they  xran, 

there  wiJl  not  remain  among  thofe  three  bodies  a  fufficiént  degreé  of 

motion  to  keep  the  fpittle  fluid  \  which  therefore  being  turn-d  into  icé, 

^will  ftick  to  both  the  confiftent  bodies,  the  tongue  and  the  métal,  and 

by  this  means  faften  thcm  together.     In  confirmation  of  this  conjeéliire, 

I  might  add,  there  are  fome  other  phenomena  explicable  by  the  help 

of  it.     For  inftance,  in  very  frofty   morning?,  the  ice  which  fticks  tb 

glafs-windows,  and  often  appears  in  the  form  of  trees,  or  other  odd 

figures,    is    vulgarly  accounted  for    by    fuppofing  the   cold  produced 

them  on  the   out-fide  of  the  glafs,  which,  fome  fancy   the  vapours  of 

riie  warm  room  penetrate.     But  'tis  plain,  that  this  ice  is  formed  within 

the  room,  as  I  hâve  often  obferv*d,  either  by  the  thawing  or  fcraping 

it  off;  fo  that  it   appears  to  be  made  of  vapours  floating   in   the  air 

and  chancîng  to  pafs  along  the  glafs  of  the  Windows  •,  which  by  the  cold 

of  the  external  air  in  frofty  weather,  lofîng  the  natural  agitation  of  its 

parts,  thefe  transferring  fo  much  of  their   motion  to    the  glafs,  retaih 

not  enough  to  keep  them  fluid  -,  the  confequence  whereof  is,  they  are 

turned  into  ice,  which,  in  very  cold  countrics,  will  be  far  thicker  than 

în  England  ;  and  accordingly,  an  acquaintance  of  mine  aflured  me^  he 

obferv'd  the  ice  on  the  In-fide  of  the  Windows  of  fome  ftows  in  Ruffia^ 

to  be  near  an    inch   thjck.      And   tho*  Macrobius  and   other   learned 

men,  diflallow  falt-water  to  be  congealable,  yet  the  Dutch  relate,  that 

at  Nova  Zembîa^  cven  in  the  midft  rf  September^    ♦*  it  was  froze  two 

**  inchcs  thick.** 

The  efFefts  of  extrême  cold  upon  the  common  earth,  are  very  re- 
markable.  Olearius  relates,  that  in  the  year  1634,  the  cold  was  fo 
bitter  at  Mofcow^  that  in  the  great  market-place  he  faw  a  çleft  man'y 
yards  long,  and  a  foot  broad,  pccafipn'd  by  it  :  and  the  like  has  been 
confirm*d  to  me,  by  the  Czar*s  chief  phyfician. 

•Tis  fomewhat  ftrange,  that  both  the  violent  heat  of  fuhimer,  'ànd 
-the  extrême  cold  of  winter^  fixou'd  produce  the  likc  effefts  in  the 
ground  ;  but  not  having  yet  made  the  proper  expcriments,  to  Ihew 
îrom  whcnce  this  phenomenon  procceds,  I  do  not  prétend  to  déter- 
mine the  caufe  thcrcof. 

Qjl  q  q  2  Tbc 
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Physics.  The  Duuhy  in  their  third  voyage  to  Neva  ZpnbUy  tell  us,  that 
^  when  they  had  buîlc  a  wooden  houfe,  and  were  going  to  Ihot  them- 
^^  felvcs  up  therein,  for  the  winter,  they  made  a  great  fire  on  the  out- 
'^  fide,  to  thaw  the  ground,  that  they  might  place  wood  about  the 
^^  houfe  to  make  it  the  clofer  ;  but  it  was  ail  loft  labour  :  for  the  eardi 
**  was  fo  hard,  and  frozen  fo  deep,  that  they  coi^'d  not  thaw  it/'  Afor- 
tinius  Crtmerusj  in  his  Pâlania^  records,  that  *^  cold  îs  fometimes  fb  vio- 
««  lent  there,  that  trees  wither  at  the  roots,  and  water  pourM  from  oa 
^*  hîgh^  turns  to  ice  before  it  reaches  to  the  ground  j  that  the  lakes»^ 
«'  marfhes  and  rivers,  are  fo  frozen  for  two  or  three  months  in  the 
**  winter,  and  fometimes  for  five  or  fix,  that  horfes  and  loaded  car- 
*'  riages  may  frecly  and  fecurely  pafi  ovcr  them.  And  I  my  felf,**  fâys 
he,  "  hâve  on  the  laft  day  of  Marché  pafs*d  over  the  Weiffel  in  Mafavia^ 
**  upon  the  fîrm  ice,  with  a  coach  and  four  horfes>  and  a  retinue  of 
*'  horfcmen." 

After  having  ièen  fome  ftrange  effeéb  of  cold  upon  the  feveral  dé- 
ments, Ve  proceed  to  take  notice  of  its  power  u^on  compounded  bo- 
dies.  But  as  we  hâve  already  deliver'd  its  opération  upon  beer,^  aie, 
vinegar,  oil,  wine,  ^c.  as  alfo  upon  wood,  bricks,  ftone,  veflfcls  of 
glafs,  earth,  pewtèr,  iron  and  brais,  with  many  ftrange  efFeâs  of  it  up« 
on  other  inanimate  bodies)  we  ihall  hère  produce  no  more  inftances  of 
that  kind,  but  proceed  toobfervethe  effeéCs  of  the  famé  quality  upon  ani- 
mais. We  may,  however,  firft  ihtimate  in  gênerai,  that  tho*  many  plants, 
are  prefervM  by  a  moderate  cold,  yet  it  has  been  found,  that  moft  ^u^ea 
plants  are  deftroy*d  by  exceflîve  degrees  thereof.  Capt.  James  fpeaking 
of  the  greateft  degree  of  cold,  viz^  that  which  he  and  his  company 
fclt  in  the  woods  of  CbarUon  ifland,  fays,  "  it  was  fo  extrême  as  to 
*^  be  intolérable  ;  no  clotheâ  were  proof  ag^inft  it,  no  motion  cou'd 
*'  refift  it.  It  wou*d  freezc  the  hair  of  our  eye-lids,  fo  that  we  couM  not 
^'  fee  -,  and  I  verily  believe,  it  wou*d  hâve  ftifled  a  man  in  a  few  Kours 
**  time.** 

Olearius  giving  an^account  of  the  air  of  Mufcovyy.  and  efpecîally  of  the 
capital  city  thereof,  tells  us,  *'  the  cold  is  there  fo  violent,  that  no  fiirs 
**  can  prevent  it  \  but  that  fometimes  men*s  nofes  and  ears,  feet  and 
V  hands,  will  be  frozen  and  fell  pff-,*'  he  adds,  "  that  in  the  ycar 
"  1634,  when  he  was  there,  they  cou'd  not  go  fifty  paces  wlthout  be- 
^^  ing  benumh'd  with  cold,.  and  endangering  the  lofs  of  fome  of  their 
«  limhs/* 

Dr.  Fïetcher  fpeaking  of  the  cold,  that  fometimes  happens  in  Rufia^ 
affirms,  that  ^*  not  only  travellers,  but  people  in  the  very  markets  of 
'*  their  towns,  arp  kiird  by  it  ;  fo  that  many  drop  down  dcad  in  the 
>^  ftreets,  and  travellers  are  brought  into  the  towns  fitting  dead  and  ftiff 
.  *^  in  their  fleds.  ;  and  abundance  lofe  their  nofes,  the  tips  of  their 
"  ears,  and  the  balls  of  their  cheeks,  their  toes,  feet,  &fr.  When  the 
^'  winter  is  very  hard,  the  bcars  and  wolves  pften  iflue  by  drovcs  out 
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•*  of  the  woods,  driven  by  hunger,  and  enter  the  villages,  tearing  andPnysics* 
««  ravagîng  ail   they  can   findj  fo  that  the  inhabitans  are   oblig'd  to^ 
**  fly  for  theîr  lives." 

To  defcend  now  to  the  more  particular  phenomena  of  cold  in  the 
human  body.  ^ 

An  old  fea-captain  told  me,  that  when  he  was  in  Greenlandy  his 
appetîte  grew  fo  great,  that  he  cou*d  eat  more  in  one  day,  than  in 
a  week  or  ten  days  hcre  ;  and  that  accordingly,  both  he  and  others- 
found  themfelvea  ftronger  there,  than  in  Englandy  and  more  inclîn'd 
to  vcnery. 

*Tis  related  of  the  HaUanders  în  Nova  Zembla^  that  if  they  remain'd 
long  in  the  open  air,  there  arofe  bliflers  upon  their  faces  and  ears  :  and* 
Capt.  James  lays,  '*  the  cold  in  the  woods  wouM  freeze  our  faces,  or  any 
*'  part  of  our  flelh  that  was  bare.'*^ 

The  Butcb  fpeaking  of  rfie  pains  they  took  to  dig  away  the  fnow, 
that  cover*d  the  houfe,  and  choak'd  up  their  door,  fay,  **  they  were- 
•*  forc*d  to  ufe  great  expédition,  for  they  couM  not  long  endure  the 
"  extrême  cold  air,  tho*  they  wore  foxes  fkins  about  their  heads,  and 
•*  double  apparel  upon  their  backs.**^  Captain  James  farther  relates^ 
that  in  Cbarltan  ifland  he  was  obligM  to  eut  the  hair  of  his  head  fhorty 
and  ihave  away  ail  that  of  his  face,  becaufe  the  ificles  wou*d  other- 
wife  faften  thereto,  and  make  it  intolérable.  And  he  again  fays,  that: 
he  and  his  companions  having  once  been  parted  for  a  little  while  in* 
to  two  companies,  ^^  they  ail  had  their  faces^  hair  and  clothes,  fo  fro- 
*'  zen  over,.  that  they  cou*d  not  know  each  other  by  their  habits,. nor 
**  even  by  their  voices.**  And  the  famé  author  gives  this  account  of 
the  death  of  the  gunner  of  his  fhip,  whom  he  calls  a  ftrong-hearted 
man,.  who  died  before  the  end  of  November.  "  He  had,"  fays  the  Captain^ 
"  a  clofe  boarded  cabin  in  the  gun-room,  which  was  dofè  indeed,  and 
^(  as  many  clothes  on  him  as  was  convenient,  and  a  pan  with  coals  of  fire 
"  continually  in  his  cabin  j  for  ail  which  warmth,  his  plaifter  wbu*d 
"  freeze  at  his  wound,  and  the  bottle  of  fack  at  his  head." 

**  The  iith  of  Decemher^^  lays  the  writer  of  the  Butch  voyage  to 
liùva  Zemhla^  "  was  fair  weather,  the  air  clear,  but  very  cold,  for  our 
"  fhoes.  frozc  as  hard  as  horns  upon  our  fcet,  and  within  fide  they 
**  were  white  5  fo  that  we  were  forced  to  make  great  pattens,  the  up- 
**  per  part  of  fheep-fkinsy  which  we  put  on  over  three  or  four  pair 
"  of  focks,.  and  fo  went  in  them  to  keep  our  feet  warm  ;  but  the 
**  clothes  upon  our  backs  were  ail  over  white  with  froft.  And,*'  fays 
Capt.  Jamesy.  '^  our  bed-clothes  wou'd  be  cover'd  with  hoar-froft,.  which. 
"  Jay  not  far  from  the  fire." 

We  might  add  from  Gerat  de  Veer^  that  "  on  the  26th  of  December^  ît 
**  was  foui  weather,  the  wind  at  north-wefl-,  when  it  prov*d  fo  cold 
**  we  cou'd  not  warm  ourfelves,  tho*  we  us'd  ail  poffible  means,  great 
*^  fires,  ftorc  of  clothes,  hot  ftone&and  billets  applied  upon  our  feet,. 
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«  and  upon  our  bodies,  as  we  lay  in  our  cabins  ;  but  notwitbftand'iug 
ail  this,  our  cabins  were  frozen  in  tbe  noorning." 
A  l^nowing  and  very  crédible  perfon  has  related  to  inc  of  the  cold 
of  Ruffia^  where  he  traveird»  particuliirs  almoft  as  ftrange  as  thofc  J 
hâve  mentiûn*d  from  books  :  and  a  very  learned  travcller  aflures  me^  hc 
fiiet  with  a  ftrange  opération  of  the  inclemency  of  the  air,  upon  multi- 
tudes of  n>en  at  once,  recorded  in  an  approv*d  hiftory  ;  wz.  that»  abouc 
ihe  year  i498a.an  army  of  the  ^urks  havingmade^n  incur{M>n  înto  P^Umd^ 
were  upon  their  return,  furprized  with  fueh  an  extremity  of  cold  and  of 
fnow  in  Novcmber^  that  out  of  the  whole  army,  which  confifted  of  7000Q 
tnen^  40000  perifh'd  upon  the  fpot. 

Amongft  the  many  relations  I  hâve  met  with,  of  the  fatal  cffcâs 
of  cold  in  northern  countrits,  I  am  furprîzM,  I  cou*d  not  find  any 
account  of  the  change  made  in  the  internai  [xirt-i  of  the  bodies  kill'd 
by  it.  But  meeting  wirh  a  defcription  of  a  Polip  {MX>vînce,  calPd  Uk- 
rainy  of  the  famé  latitude  with  Normandy^  and  often  futgeâ  to  cxccf- 
fivc  cold,  I  find  the  author  gives  an  account,  not  indeed  of  what  I  foi^ht 
for  in  him,  but  of  two  differing  efFedks  of  cold  upon  the  bodies  of 
men.  The  firft  is,  that  fometimes,  when  the  natural  hcat  proves  ftrong 
cnough  to  proteft  the  toes,  cheeks,  cars,  and  othcr  parts,  that  are 
either  more  rcmotc  from  the  heart,  or  more  tcndcr,  from  a  fuddcn 
mortification  i  y  et  unlefs  nature  be  affifted  either  by  good  précautions 
or  remédies,  fhe  cannot  hinder  the  cold  from  producing  canoers  in 
thefe  parts,  as  painful  as  thofe  which  are  caus'd  by  a  fcalding  and 
oudignant  humour  ;  which  fhew'd  me,  fays  our  author,  that  cold  has  as 
great  a  power  to  deftroy  things,  as  fire  to  confumc  tbem.  He  adds,  that 
the  beginning  of  thefe  cancerous  fores  is  fo  fmalU  that  what  produces  the 
pain^  fcarce  equals  the  bignefs  of  a  pea  v  and  yet  in  few  days  or  hours 
it  fpreads  fo,  as  to  deftroy  the  whok  part  it  invades  :  and  this  he  oon- 
firms  by  the  example  of  two  perfons  of  his  acquaintance,  who  chus 
îmmediately  loft  the  charafteriftics  of  their  fcx.  As  to  thofe  who  are 
kilPd  with  cold,  our  author  fays,  they  périfli  differently.  For  fome, 
not  being  fufficiently  fortified  againft  the  coU  by  their  own  internai 
heat,  nor  competently  arm*d  againft  it  by  furs,  inunâions,  and  orher 
external  means  ;  after  having  their  hands  and  feet  firft  feized,  tîU  they 
grow  paft  feeling  it,  the  reft  of  their  bodies  is  fo  snvaded,  diat 
they  are  taken  with  a  drowfinefs,  that  gfvcs  them  an  extrême  propen- 
fity  to  fleep,  which  if  indulg^d,  they  awake  no  more,  but  die  infcn- 
fibly.  And  from  this  kind  of  death,  our  author  adds,  he  was  feveral 
times  foatch'd  by  his  fervants,  who  were  more  accuftomed  to  the  cold 
than  he,  and  feafonably  forc'd  to  awake  out  of  thofe  drowzinefles, 
ivhîch  they  knew  to  be  dangercois.  And  indeed,  that  death  by 
cold  is  fometimes  indolent,  the  relations  of  fome  intelligent  ac- 
quaintance of  mine^  who  hâve  bem  in  exceedii^  €old  countries,  ccm- 
firra. 

But 
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Bat  riic  other  way  whereby  cold  deftroys  a  man,  is  the  moft  remark- P«Ysicsi- 
able.      He  tells  us   that  fometimes   the  cold  feizes  the  reins,  and  all^ 
about  the  waift,  efpecially  horfemen,  underneath  the  armour  of  the  back 
and  breaft  ;  and  ftrikes  into  thofe  parts  fo  forcibly,  that  it  freezes  the  ab^ 
domtn  and  vifcera  ;  fo  that  tho^  they  hâve  keen  appetites,  they  cannot  dî- 
geft  or  retain  the  lighteft  a^liment,  but  prefently  rejeét  it  by  vomît,  wîth 
unfpeakable  gripings  and  pains  ;  and  fo  c^ntinually  complaining  of  their 
condition^  and  fometimes  crying  out,  as  if  their  bowels  were  tearing  out, 
they  end  their  miferable  livcs  aimoft  in  madnefs  and  defpair.     Having. 
feen  fome  of  thefe  departed  wretches  open'd,  he  fays,  they  found  the 
greateft  part  of  their  vifcera  black,  burn'd  up,  and  as  it  were  glew*d  to- 
gtther  ;  whence  he  thinfcs  it  probable,  that  as  their  bowels  came  to  bé 
gangrcnated,  they  were  forc'd  to  thofe  complaints  and  exclamations  ;  and 
we  may  add,  that,  probably,  upon  the  famé  caufe  dependcd  -riiofe  con- 
tinuai vomitings  of  what  they  eat  and  drank  -,  the  gangrené  of  the  guts 
hindering  the  paflTage  of  thé  excréments  dowhwards,  as  it  often  happens 
in  thç  tnie  //itf f tf  Paffio  \  and  the  periftalitîc,  xfv  the  ufoal  motion  of  the 
gwts  being  inverted,  as  it  alfo  frequently  liappens  in  the  famé  dilêafe. 
Anatomifts  and  phyficians,  no  doubt,  will  think  this  account  very  împer- 
feéti  bat  tis  the  beft,  and,  indeed,  theùnly  one,    ï  havc  hiriierto  met 
with  of  this  diftemper  ;  tho*  I  cou*d  wr!h  it  had  becn  mach  mare  full 
and  çarricular,,  and  that  he  had  alfo  opetfd  thofe  animais,  and  efpecially 
their  btaiim,  which  he  TOentiofis  to  hâve  l)een  kilPd  fuddenly,  and  with* 
ontipain,  hj  cold.     For,  fiich  informations,  (the  wartt  wherecff,  as  far  as 
our  climate  wou'd  permit,  I  hâve  had  thoughts  df  fupplying  by  experi- 
ments  upon  other  animais,)    wotfd  perhaps  fatisfy  me  in  a  conjefture,. 
coufttenanc*d  by  feveral  trials  upon  vegetables  and  animais  after  dcath,  as 
to  the  caufe  of  mortifications  produced  by  exceffive  cold. 

What  effeéts  may  bc  produc*d  by  violent  cold  upon  other  animais,  I 
fcarce  find  mentionM  by  any  writers  I  hâve  met  wîth.  The  author,  in- 
deed, lately  quoted  M.  de  Beauplan,  tells  us,  in  gênerai,  that  the  cold  in 
Ukrain  is  fometimes  fo  great,  as  tô  be  fcarce  fupponable  by  horfes,  and 
fome  other  cattle.  He  alfo  mentions  a  familiar  four-footed  animal,  caird* 
Bobackj  faid  to  be  peculiar  to  thofe  parts,  that  hides  itfelf  under  ground 
in  winter.  A  Pol0>  nobleman  told  me,  that  when  he  was  in  that  pro- 
vince, he  had  one  of  them  prefented  him  as  a  rarity,  which  fome  of  the 
Pûies^  chancing  to  dig  in  a  retired  place,  were  furpriz'd  to  fiiid  :  and 
tho*  this  créature  was  frozen  foftifF,  that  they  thought  it  to  be  ftark  dead  ;; 
yet  when  they  came  to'ftea  it  for  itsflcin,  it  was  awaken'd  by  pain,,  and 
recoverM  itfelf.    - 

That  fome  other  animais  may  be  frozen  "tîll  they  are  ftifF,  and  yet  re- 
Gover,  we  fhall  fee  hereafter,  'Tis  a  tradition  among  thofe  who  travel 
into  northern  climates,  that  both  birds  and  wild  beafts,  are  in  icy 
and  fnowy  countries,  ordinarîly  tum'd  white,  *in  the  winter,  by  the 
coldnefs   ot  thofe.  pans.      This  account  I-  dare   neither  admit  as  true 
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Ph  Ysics.  univcrfally,  nor  rcjcft  as  utterly  falfc.  For,  not  nowto  enquirc  înto  thc 
caufe  of  this  whitenefs,  I  find,  by  the  voyages  that  I  haye  perufed,  that 
f lilors  often  mention  their  meeting  with  nunibers  of  white  bears  and  foxes 
in  Nova  Zembla^  and  othcr  very  northero  régions-,  and  alfo,  fometimes, 
with  herds  of  white  deer:  and  in  the  Jlps^  whichare  always  covered  with 
fnow,  crédible  authors  mention,  tlieir  having  feen  white  patridges.  And 
I  remember,  when  I  was  in  Savoy^  and  the  countries  adjoining  thcreto, 
wherethe  tops  of  the  mountains  are  almoftperpctuaJly  covered  with  fnow, 
fréquent  mention  was  made  to  me  of  a  certain  v/hite  kind  of  pbeafanta  to 
l3e  met  with  in  the  upper  parts  of  the  mountains,  which  wcre  accounted 
very  delicious.  But  on  the  other  fide,  the  famé  faiiors,  treating  evcn  of  thc 
coldeft  climates,  feem  to  diftinguifh  the  white  bears  from  others  of  thofe 
parts.  And  'tis  from  very  northern  countries,  that  wc  ufually  receivedark 
coloured  furs,  and  the  fkins  of  black  foxes,  as  well  as  white  ones.  But 
as  for  the  herds  of  white  deer,  their  colour  may  proceed  from  feminal 
impreffions  ;  fince  hère,  in  Engîand^  I  hâve  feen  white  ones.  And  tho* 
Greenland  be  fome  degrees  nearer  the  pôle  than  Nova  Zemhla^  yct  I 
hâve  feen  a  live  deer  brought  from  thence,  whofe  Ikin  was  not  white, 
but  rather  of  a  kind  of  dun  ;  and  his  coat  might  well  hâve  pafs'd  for 
a  fur.  Yet  thefe  two  particulars  feem  to  favour  the  efficacy  of  cold  ; 
the  one,  that  in  feveral  cold  countries,  as  particularly  in  Greenland  and 
Livonia,  even  modem  dcfcribcrs  of  them  affirm  hares  will  tum  white 
in  winter,  and  return  to  their  native  grey  colour  in  fummer;  the 
other,  that  tho'  CbarUon  ifland  differ  not  one  degrec  in  latitude  from 
London^  yet  Captain  James  takes  notice  of  foxes  there,  that  were  pied, 
black  and  white  ;  and  alfo  of  white  patridges. 

The  Swedijb  ambaffadors  affured  me,  that  in  Mufcovy^  and  fome  other 
northern  countries,  the  hares  are  of  the  famé  colour  with  ours  in  fum^ 
mer,  but  fnow  white  in  winter  ;  and  that  they  begin  to  change  co- 
lour in  autumn,  and  to  recover  it  in  the  fpring.  The  elder  of  them, 
Monfîeur  Coyety  affured  me,  he  had  himfelf  obferved  the  thing  ;  and  thc 
iame  was,  likewife,  afBrmed  by  the  Swedifh  refident  then  prefent  ;  who 
farther  added,  that  on  the  borders  oï  Mufcovy^  he  had  feen  numbers 
of  riiilk  white  patridges  in  winter  ;  and  they  ail  threc  agreed,  that  fquir- 
rels,  "which,  in  fummer,  are  of  the  ufual  colour  with  ours,  do,  in  thc 
winter,  tum  grey,  and  recover  their  brown  colour  the  following  fum- 
mer. They  wcre  pleafed,  alfo,  to  fend  me  word  by  an  ingenious  gen- 
tleman, fon  to  Monfîeur  Coyet^  that  on  one  fide  of  the  river  Thoui^ 
which  divides  Livonia  and  Mufcovy^  the  hares  are  of  the  ordinary  colour, 
but  on  the  other  fide  white  ;  fo  that  when  the  hunts-men  meet  with  any 
white  ones,  on  that  fide  the  river,  fuppofed  pçculiar  to  the  other,  they 
jcsàl  them  deferters. 

An  old  fea-captain  told  me,  that  the  white  bears  in  or  about  Greenland^ 
notwithftandîng  the  coldnefs  of  the  climate,  havc  an  excellent  nofc; 
;and  that  fometimes,  when  the  fifher-men  had  diimiflcd  the  canuis  of 
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watcr  as  they  could,  and  raifing  themfclvcs  on  thcir  hînd-]eg%  loudiy 
fnuff  in  the  air,  and  with  the  two  paws  of  their  fore-legs,  as  with  fans, 
drive  k  as  it  were  againll  their  fnouts  j  and  when  they  werc  (as  my  relater 
fuppofcd)  fatisfi^l,  whence  the  odour  came,  they  would  caft  thcmfelvet 
into  the  fea,  and  fwim  direftly  towards  the  whale,  asmy  relater  and  others 
obferve,  who  had  fometimes  the  curiofity  to  row,  at  a  diftance,  after  themj 
to  fee  whether  their  nofes  would  fcrvc  them  for  guides,  when  their  eycs 
could  not.     He  faw  no  other  bears  in  thofe  parts  but  white  oncs. 

An  inquificive  perfon  told  me,  that  having  refided  for  fome  time  in  Pruf* 
Jia^  he  had,  more  than  once  or  twice,  in  différent  places,  obferved,  as  others 
in  his  Company  alfo  did,  that  the  fifhcr-men,  in  breaking  the  ice  of  ponds 
which  had  been  long  frozen,  and  taking  out  thencc  coniiderable  maOes  of 
it,  fcveral  times  found  many  fwallows  in  them,  fo  inclofed  in  the  ice,  as 
not  to  be  got  out  but  by  breaking  or  thawing  it.  He  farther  faid,  that 
when  thefc  lumps  of  ice  came  to  be  thaw*d  in  the  ftoves,  the  fwallows, 
wiiich  lay  feemingly  dead  before,  would  revive,  and  perhaps  fly  aibout 
the  room,  but  did  not  long  furvive  their  recovcry  out  of  their  infenfible 
ftate  -,  fome  dying  again  in  tèw  hours,  others  the  next  day,  or  perhaps  on 
the  third  >  but  few  or  none,  that  he  obferved,  lived  beyond  the  fourth  or 
fifth.  This,  as  my  rclator  judg'd,  happcncd  thro*  their  want  of  appetite  ; 
but,  I  believc,  it  proceeded  principally  from  thcir  want  of  Aies  and  pro- 
per  animais  to  ieed  on,  which  they  could  not  obtain  in  the  winter. 

XXIII. 

Sincc  many  ingeniou»  men  affert,  that  watcr  is  turned  into  ice  by  the  in- 
troduélion  of  frigorifie  corpufclcs,  we  thought  fit  to  try  whether  a  liquor,  Experiments 
by  its  increafe  ot  weight  when  frozen,  would  betray  them.     And  the  firft«^«  the 

experiments  wc  made  to  difcover  this  were  with  eggs.  "^f'^^î,  ^  ! 

I.  We  placed  an  exaâ  balance  in  a  frame,  and  into  one  fcale  thcrcof  J^j{^f^^^  | 

put  two  eggs,  and  counterpoifed  them  with  brafs  weights,  then  fuffered  ail  i 

thusto  continue,  duringa  very  fharp  night  in  a  turret  ;  and  coming  the  j 

next  morning  to  view  them,  we  found  the  eggs  grown  lighter  by  very  near  ! 

four  grains  :  we  afterwards  repeated  this  experiment  twice  or  thrice  ;  but  \ 

having  been  divcrted  from  regiftring  the  events,  I  dare  only  fay,  that  fome  1 

of  the  circumftances  feem*d  very  odd  and  uncertain  -,  and  that  I  defifted  ' 

from  profecuting  it,  becaufe  an  increafe  ofweight  in  eggs,  thus  expofed,  j 

was  hardly  to  be  hoped  for,  fince  part  of  the  more  fubtile  and  fpirituous  | 
corpufcles  they  contain,  continually  get  away  thro*  the  pores  of  the  Ikih 

and  fliell  :  which  feems  to  be  the  reafon  why  eggs  long  kept,  hâve  ufually  i 

within  the  fhell,  a  confiderable  cavity  ;  fo  tliat  tho*  the  frigorifie  atoms  I 

ihould,  by  their  iagrcfsi  bere  add  a  fnaall  wei^t,  yet  that  would  not,  . 

Vol»  t  Rr  r  r        "  unlcfs  I 
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PHYsics.unlefs  perhaps  in  the  very  jundhirc  whcn  thc  congélation  is  firft  aftually 
'  made,  bc  taken  notice  of. 

^.  And  for  farther  fatisfadion  i|i  thismattcr,  we  carefiiUy  countcrpoifed 
four  hen-eg^  in  a  good  pair  of  foales  fufpended  at  a  framc,  and  fuffering 
them  to  continue  for  a  prettjr  while,  we  obferved,  that  tho*  it  wcre  winter, 
and  tho*  thc  room  made  choice  of  was  deftitutc  of  a  chimney,  yct 
that  fcalc  wherein  the  ejggs  lay,  grew  manifeftly  lighter,  fo  that  it  was 
requifite,  from  time  to  time,  to  mkc  a  grain  out  o?  the  oppofite  fcalc, 
to  reduce  the  balance  to  an  equilibrium  ;  and  by  this  means,  we  found 
the  eggs,  after  fome  time,  to  hâve  loft  cight  grains  of  thcir  former 
weight^  but  how  much  more  they  would  lofe,  we  could  not  ftay  to 
difcover. 

3.  I  endeavoured,  aifo,  to  fatisfy  my  fclf,  whether  eggs,  when  once 
aâually  frozen,  and  kept  in  a  pair  of  nice  (cales  faftened  toafnune,  in 
fome  quiet  place  that  was  well  fenced  from  the  fun,  would,  by  thc 
cold  of  the  air,  in  freezîng  weather,  continue  for  any  confiderable  time 
without  a  fenfible  diminution  of  theirweight-,  butanunexpeâed  thaw  hin- 
drcd  us  from  feeing  the  fuccefs  of  what  we  defign'd  of  this  nature,  both  as 
to  eggs  and  fome  other  bodies.  But  if  the  experiment  wcre  very  arefolly 
made  upon  a  compétent  variety  of  them,  efpecially  upon  camphirc  and 
fome  other  very  exhalable  bodies  \  it  might  poffibly  affift  us  to  guefs  what 
intercft  the  cold  has  in  the  fupprefllon,  or  exhalation  of  their  effluvia, 

4.  But  to  return,  a  fmgle  vial  of  water  fealed  up,  wiped  dry,  and 
weighing  four  ounces  four  drams  and  a  half  when  froze  by  ice  and  fait, 
loft  by  being  thaw'd  fomewhat  more  than  a  ^in. 

5.  We  took  a  thin  vial  furniflied  with  a  long  neck,  which  at  thcflamc 
-of  a  lamp,  was  drawn  gradually  flender,  fo  that  being  very  narrow  atthe 
top,  it  might  the  more  readily  be  fealed  \  this  we  fiUed  with  water,  al- 
lowing  room  for  its  expanding  upon  glaciation,  and  placed  it  in  a  mix- 
ture of  fnow  and  fait  ;  when  the  glafs  appcared  nearly  full  of  ice,  it  was 
taken  out  immediately,  feal*d  hermetically,  and  weigh*din  a  pair  of  very 
.good  fcalcs  ;  whereby  we  found  the  whole  amount  to  fix  ounces  and 
half  a  grain,  tho*  fome  of  the  ice  began  to  thaw  in  the  opération:  thc 
vial  being  thus  removed,  and  fuifered  to  ftand  alone  for  two  or  threc 
hours,  the  ice  was  vanifhed  -,  when  we  again  put  the  containing  glafs,  in 
the  famefcales,  and  found  that  it  weighed  ratheralittle  more  than  bcfore» 
but  this  not  amounting  to  half  a  grain,  it  might  well  be  attributed  to  fome 
différence  in  the  weights  and  grains  themfelvcs,  or  to  fome  unheeded 
moifture  that  might  adhère  to  the  vial. 

6.  We  placed  anothcr  very  thin  vial  of  water,  fealed  as  thc  former, 
that  weighed  four  ounces,  two  drams,  forty  one  grains,  in  a  mixture  of 
fnow  and  fait  ;  thereby  freezing  it  warily,  to  prevcnt  its  breaking  \  thcn 
we  ^removed  it  into   the    famé   fcales,    and    found  it  to  wcigh  eithcr 

juft  as  before,  or,  if  therc  wcre  any  différence,  to  hâve  loft  a  quarter 
QÏ  a  grain.     Being  fufiered  to  thaw,  we  placed  it  in  the  icale  again, 

and 
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and  found  its  weight  the  famé  when  frozen,  tho*  the  weîghts  were  hu-Physics. 
merically  the  famé,   and  about  j.  of  a  grain  would  turn  the  fcales.     I  ' 
was  careful  this  laft  time  to  wîpe  the  outGde  of  the  glafs  with  a  linen 
cloth,  becaufe  I  had  obferv*d,  if  ice  be  haftily  thaw*d,  it  will  there  pro- 
duce  a  dew. 

Captain  James  gîves  us  a  particular  in  hîs  voyage,  whîch,  if  it  had 
been  circumftantially  fet  down,  might  prove  of  moment  in  regard  to  the 
weight  of  bodies  frozen  and  unfrozen,  "  We  hoifted  our  béer  and  cyder,"- 
fays  he,  "  and  made  a  raft  of  them,  faftening  them  to  our  Ihore-an- 
**  chor  ;  they  both  funk  prefcntly  to  the  ground  ;  which  was  nothîng 
**  ftrange  to  us,  becaufe  any  wood  or  pîpe-ftaves,  that  had  lain  under  the 
*'  îce  ail  winter,  would  fink  down  as  foon  as  ever  they  were  hcav*d  over 
"  board/' 

7.  I  was,  alfo,  defirous  to  fee  whether  any  différence,  asto  weight,  would 
be  produced  by  freezing  and  thawing  iron,  ftone,  wood,  or  the  like  folid 
and  permanent  bodies,  which  I  intended  to  hâve  exadbly  weigh'd  beforc 
and  after  they  were  expofed  to  the  air  in  frofty  weather  ;  and  again,  after 
the  froft  was  gone  -,  and  this  agaînft  counterpoîfes,  not  expofed  to  fo  great 
a  degree  of  cold.  And  tho*  we  were  prevented  from  bringing  the  matter 
to  fuch  an  iflbe  as  we  defired  ;  yet  this  kind  of  experiments  feems  not  ir- 
rational  ;  fince  its  highly  probable,  that  cven  ftones  and  metals  fuffer  a 
change  of  texture  by  the  aftion  of  fome  degrees  of  cold.  And  I  remem- 
bcr  to  hâve  made  feveral  experiments  as  to  the  weight  of  fome  metals  and 
ftones,  both  before  and  after  they  had  been  long  expofed  to  a  more  véhé- 
ment cold  than  wou'd  hâve  fufficed  to  turn  water  into  îce,  and  alfo  after 
they  had  been  left  expofed  to  a  warm  air  ;  tho*  the  paper  in  whiclî  we  re- 
giftred  the  cvents  of  thefe  trials  having  been  miflaycd,  I  dare  not  chaire 
my  memory  with  the  particulars  5  but  if  I  miftake  not,  one  or  two  ftones 
increafcd  their  weight,  by  bcing  buried  in  our  frigorifie  mixture  j  which 
may  be  imputed  to  fome  particles  of  the  ice  refolved  into  water,  by  the 
fait  imbibed  into  the  pores  thereof.  For  having  procured  an  experiment 
to  be  made  by  an  ingenious  pcrfon,  upon  a  ftone  hard  enough  to  bear 
a  good  polilh  i  he  inform'd  me,  that  the  ftone,  by  bcing  kept  a  while 
in  water,  tho'  it  was  afterward  wiped  dry,  difcovered  a  manifcft  in- 
creafe  of  weight.  And  in  confirmation  of  my  conjeôure,  I  might 
add,  that  from  a  fort  of  ftones,  of  a  texture  clofc  enough  to  bear  a 
polifh,  I  obtaîncd,  by  diftillation,  a  confiderablc  quantity  of  an  almoft  ^ 
infipid  liquor,  which  I  fufpeûed  to  be,  chiefly,  water  foaked  into  the 
ftone.  But  fuch  trials  as  thefe,  with  others  of  the  like  kind,  we  Jeavc 
to  be  farther  profecutcd.  However,  thofc  we  made  in  fealed  vials,  were 
managcd  with  accuracy  ;  and  fome  of  the  reft  were  defigned  to  fatisfy 
others  rather  than  our  felves  \  for  fliould  an  additional  weight  be  found 
in  frozen  bodies,  yet  how  do  we  hence  know  that  the  atoms  of  cold  arc 
eithcr  heavy  or  light,  any  more  than  the  cfHuvia  of  magnetic  and  e- 
leârical  bodies  ? 

Rrrr  2  8.  The 
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8.  Thîe  experiments  hcrS  delivered,   may,  perhaps,  kccp  mcn  from 
being  mifled  by  the  contr^ry  accoiuit«,  which  I  fiad  to  hâve  been  giveo 
of  the  wcight  of  îce  and  water»  by  no  obicure  writers.     Thus  Udmont, 
for  inftance,   dogmatically  tells  us,    that  if  a  large  glafs-veflel,  fillcd 
wîth  pièces  of  ice,    be  hermetically  fealed  and    balanced  in  a  pair  of 
jcales,  we  fhall  find  the    tha\7'd  liquor  wcigh  almoft   an  eighdi  part 
more  than  the  ice.     Tho*  we  hâve  already  manifefted  the  falfity  hereof, 
yet  for  further  confirmation,  we  feveral  times,  on  purpoie,  weighcd  ice 
frozen  and  thaw*d,  without  finding  any  reafon  to  doubt  that  Hdtmt 
was  miftaken  -,   and   particularly    having    fUled  a   wide-mouth'd  gbis 
with  iblid    fragments  of  ice,    both    together    amountins  to  a  pound 
weight,  I  whehn'd  over  the  mouth  of  it,  another  flat-bottomM  glafs, 
fo  that  if  any  vapours    ftiould  afcend,    they  might  be   condenfed  into 
ch'ops  ;  this  ice  being  thaw^d  in  a  wartn  roonn  ^^  drops  appear^d  on 
the  infide  of  the  inverted  glafs  ;  whea  the  other  being  put  into  the  famé 
fcale,  appear'd  almoft  exaâly  of  the  lame  wcight  as  beîbre  ;  tho'  the  ice 
alone,  that  had  been  refolved,  amounting  to  much  above  eight  ounces, 
ought,  according  to  Helmoul's  proportion,  to  hâve  been  augmented  by 
a  whole  ouncc  at    leaft.     And  I  make  no  doubt,   that  if  the   eiperi- 
ment  had  been  tried  with  a  greater  quantity  of  ice,  the  cvcnt  would 
hâve  been  very  little,    if  at  aU,   différent.     But  I  purpofcly  choie  to 
make  my  trials  in  no  great  quantitiea  of  matter,  becaufe  'tis  very  dif- 
ficult  to  provide  fcales  ftrong  enough  to  weigh  them   without  being 
injured  -,  and   yet  prove  accurate  enough  to  difcover  fuch  froall  diffé- 
rences as  are  fit  to  be  taken  notice  of  in  fuch  experiments.     Miftakes  in 
thefe   flitical   trials    may    cafily    happen,   unlcfs  great   care   bc  ufed. 
When  open   vefFels   ^e  made  choice   of  to  freeze   water  in,  *tis  no 
wonder  that  the  ice  weighs  lefs  than  the  fluid  ;  becaufe  fomc  oi  its 
parts  will  then  fly  away  in  congélation.     Thus  a  porringer  of  waicr» 
fet  to  frèeze  in  the  open  air,  I  once  obferved  to  lofe  fifty  grains,  and 
another  fixty  ;    but  making  the   like   trial  in  a  clofe  pewter  pot,  we 
found  not  the  différence  of  a  grain  between  the  ice   and  the  water, 
into  which  it  was  diffolved.     IfiSt  that  even  ice,  as  wcll  as  water,  may 
exhale  in  frofty  weather,'  is  prov'd  by  this  experiment.     Having  placed 
feveral  lumps  of  folid  ice  in  a  porringer,  which  together  weighed  a  pound, 
and  expofed  them  in  the  famé  fcales  wherein  they  were  weighed,  eo  the 
frce  air  of  a  very  frofty  night,  we  found  the  ice  had  loft>  next  morniiç, 
twenty  four  grains  of  its  weight  :  the  weather  continuing  exceffivc  coW, 
we  kept  the  ice  out  of  the  fiin,  in  the  famé  fcales  ail  day,  and  a  large  part 
of  the  foUawîng  night,  and  then,  weighing  it  die  fécond  tioae,  found  dut 
the  whole  decreafc  of  weight  amounted  to  two  dpaim,  five  grains,  dio' 
the  weight  of  the  ice,   without  the  porringer,  wcfe  bue  aJbout  fcvca 
ounces.     And  when  we  had  kept  about  thirteen  ounces  of  ice  expofed  to 
the  air  in  a  very  frofty  night,  it  had  loft,  the  next  nMMrniag,  above  two 
drams  of  its  former  weight. 

9.  The  like  experiment  we  m^e.  wifh  fnqw  as  foUows. 

Four 
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Four  ounccs  of  fnow,  made  up  into  a  lump,  and  counterpoifed  in  a  pair  Ph  ysics* 
cf  good  fcales,  werc  expofed  in  a  frofty  night,  after  clevcn  a-dock,  with-  ' 
eut  being  taken  out  of  the  balance  ;  the  nex6  morning  bctwccn  ninc  and 
tcn,  thcre  appeared  a  decreafe  of  twcnty-ninc  or  thirty  grains,  which 
feem'd  to  hâve  evaporated  from  the  fnow  it  felf  5  for  tho*  a  fmall  portion 
of  ît  wcrc  mclted  in  tbe  fcale,  yet  that  aniounted  not  to  cight  grains, 
which  was  not  a  third  of  the  weight  the  fnow-ball  had  loft.  But  fuppo- 
fing  the  decreafe  would  be  greater,  if  the  fnow  had  a  largcr  fuperficies  in 
proportion  to  the  bulk  thereof,  I  caufed  the  folbwing  trial  to  be  made. 
Two  ounces  of  fnow,  made  up  into  a  flat  cake,  being  expofed  ail  nighr, 
which  was  frofty,  in  the  balance  ;  there  appeared,  next  morning,  a£)ut 
eight  a-ck)ck,  to  havc  been  loft  fifty-five  gmins,  tho'  no  water  was  found 
in  the  fcale  -,  and  about  two  hours  after,  the  decreafe  was  found  to  be 
abolit  (ixty-three  grains,  none  of  the  fnow  ftiil  appearing  to  hâve  mclted 
in  the  fcale*. 

XXIV. 


I  havc  at  feveral  timcs  made  diflferent  experiments  to  difcover  whetherPro/»/>^«(?w 
congélation  wodd,  by  conftxinging  the  pores  of  bodies,  vitiating  their  ^^A^^','^^"^^  . 
texture,  or  arrefting  the  motion  of  their  parts,  hinderthemfromemitting^^^^'^^'" 
tfaofe  effluvia  that  we  call  odours. 

I.  Having  in  the  months  of  Decenéer  and  January,  whilft  the  weather 
was  frofty,  gathcred  diiferent  forts  of  flowcrs,  l  could  fcarce  pcrceive  any 
ixneU  thercin  -,  indced,  moft  of  them  were  fla^y,  and  feemed  ready  to 
withcr  :  but  a  primrofe,  that  was  vigorous  and  frefli  in  its  kind,  had  an 
odour  that  was  manifeftly  fweet  and  genuine. 

I  put,  aJfo,  about  an  ounce  of  rofe-water  into  a  fmall  vial,  and  after  hav- 
ing fmelt  thereto,  it  was  expofed  to  frecze  in  the  open  air  î  and  when 
it  began  to  freeze,   I  fmek  to  it  again  ;    but  found  the  perfume  fcarco 


*  M.  Gmtferon  oMèrvcd,  ëuring  the  great 
froft  aX  MontfelHer^  in  the  y  car  1708.  that  li- 
qoids  evaporated  much  failér  than  when  the 
air  was  tempcratc.  An  oimce  of  water  expofed 
ail  night  to  frecïc  m  a  Ci/ir^  Teffel  twoinches 
in  dlameter,  had  loll  in  the  morning  twenQf 
four  grains  j  and  after  it  was  rhaw'd,  the  wa- 
ter wantcd  twelve  grains  of  its  weight  i  tho' 
he  was  exceeding  cautious  to  prevent  a  fécond 
evaporation.  Common  water»  oil  of  nsts, 
oil  of  turpentine,  fpirit  of  wine»  oil-olive,  and 
quick-filver,  being  expofed  after  the  famé 
manner,  and  in  the  famé  quantity,  the  w^ter 
prcfentty  frozse,  and  bftfix  grains  in  an  honr's 
time  ;  the  oil  of .  nuts  eighc  grains,  the  fpkit 
of  wine  and  oil  of  turpentine,  each  of  them 
twelve  grains  in  an  hour;  but  the  oil-olive  and 
the  raeicury,  appeared  to  hafv  rather  increaiM 


m  their  wcîdit.  Next  moming  tke  froèeii 
water  had  loS  thirty-fix  grains  ;  the  oil  of  nuts» 
which  remainM  unft-ozen,  forty  grains;  the 
fpirît  of  wine  and  oil  of  tarpenône,  which  aîfo 
were  not  fnneii,  fifty-fbur  grains  each;  but- 
the  mercnry  and.oil-olive,  continurd  neariy  as 
they  were.  This  gentleman  found  eren  the 
hardeft  ice  evaporate  fo  fail,  that  in  twenty- 
fbm*  hoors  it  loft  about  one  faandnxi  grains. 
And  in  the  coldeft  nig^t  of  tkis  froft,  whick 
he  iàys  was  the  moft  extrême,  that  had  ever 
been  feit  in  that  country,  the  liquorof  a  com- 
mon  tfaermometer,  being  wholly  reduced  into 
thb  biûl,  the  water  loft  iorty-eiçbt  crains,  the 
oil  of  njuts  fifty-four,  and  the  oïl  o»  twpendne 
and  (pirit  of  wine  each  feventy-two  grains. 
Memoir,  de  VAçadem,  -A.  1 709.  p.  j8a|.. — 588. 


at 


Digitized  by 


Google 


ExperimenU  and  Obfervations  upon  Coîd. 

at  ail  abated  -,  and  laftly,  having  fuffered  it  to  continue  in  thc  air  that 
was  then  very  fharp,  till  quite  congealed,  the  ice  was  not  deftitxite  of 
a  grateful  and  genuine  fcent,  tho'  it  feem'd  fomewhat  faint  -,  and  evcn 
after  the  ice  was  again  reduced  to  water,  the  fragrancy  appeared  con- 
fiderable. 

But  care  muft  be  had  in  trials  of  this  nature,  to  make  an  early  cfti- 
mate  ;  for  if  too  much  time  be  fpent  herein,  thcre  is  danger  that  the 
warmth  of  onë's  breath  and  face  may  relax  the  pores,  or  thaw  the 
furface  of  the  ice,  and  both  free  and  excite  the  fcented  corpuicles  \ 
whence,  inftead  of  ice,  a  liquor  would  be  fmelt  to.  Thus  having  pro- 
cured  fome  rain-water  that  had  been  kept  in  a  tub,  till  it  ftunk  fo 
ftrongly,  that  I  could  hardly  endure  it  near  my  nofe,  I  caufed  a  por- 
ringer  fuH  of  it  to  be  expofed  ail  night  to  a  very  (harp  air,  and  cx- 
amining  it  next  morning,  when  it  was  ail  turn'd  into  ice,  neither  I, 
nor  others  to  whom  it  was  ofFered,  could  perceive  any  ftink  at  ail  in  it  î 
but  having  in  another  place  repeated  the  experiment  with  as  ftinking 
water,  when  the  porringer  was  the  next  morning  brought  to  my  bed- 
fide,  I  found  it  ftink  abominably;  for  the  warmth  of  the  room  had 
thaw'd  the  fuperficial  parts  of  the  ice:  but  expofing  the  veflèl  with 
that  liquor  in  it  to  the  cold  air  again,  an  ice  was  produced  that  we 
found  perfeftly  inodorous.  And  I  remember  that  one  of  thefe  parcels 
of  ice  being  thîawed,  it  feemed  to  be  lefs  fetid  than  before  it  had  been 
frozen.  And  if  I  had  not  been  diverted,  I  fliould  havc  tried  whether 
this  ice,  that  did  not  émit  odours,  would,  like  odier  ice,  afFord  effluvia 
drfcoverable  by  the  ballance  ;  for  whether  it  loft  of  its  weight  or  not,  ' 
the  event  might  afFord  a  confiderable  hint. 

2.  We  ahb  attempted  to  difcover  the  efFedt  of  congélation  upon  fcveral 
other  qualitïes  ',  not  only  thofe  that  are  reputed  manifeft,  as  colours  and 
taftes  ;  the  latter  whereof  we  fometimes  found  to  be  confiderably  changed 
for  the  worfe  in  flefh  ;  but  alfo  thofe  that  arc  ufually  tcrm'd  occult  ;  par- 
ticularly,  I  had  a  mind  to  fee  whether  the  purging  faculty  of  cathartics, 
would  be  advanced,  impaired,  or  deftroyed  thereby  :  and  for  this  purpofc, 
I  caufed  feveral  purging  liquors  to  be  expofed  to  the  cold,  fome  of  a  more 
mild^  and  others  of  a  briiker  nature,  in  the  forms  of  fyrup,  decoâion, 
infufion,  iâc.  but  for  want  of  opportunity  to  try,  upon  the  bodies  of 
animais,  what  change  the  cold  had  made  in  them,  I  was  unable  to  fa- 
tisfy  my  felf  herein  :  only,  as  in  fome  of  thefe  trials,  I  made  ufe  of 
purgative  liquors  prepared  by  fermentation,  I  (hall  add,  that  fermenta- 
tion is  fo  noble  and  iniiportant  a  fubjeft,  that  the  influence  of  cold  upon 
it  deferves  a  particular  inquiry. 

That  this  influence  may  be  very  confiderable^  feems  probable  to  me 
from  having  obferved,  upon  trial,   that  raifins  and  water  did   not,  in 
many  days,  whilft  the  wcather  continued  very  frofty,  fo  much  as  be- 
gin  to  ferment,  tho*  the  water  werc  kept  fluid  \  and  that  bcer  wiil  con- 
tinue 
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tînue  new,  as  it  werc,  and  unfit  for  drinking,  much  longer  than  could  rea-PH  ysics. 
dily  be  fuipefted,  if  very  frofty  weather  happen  before  it  has  finifhed  its  ^ 
fermentation.  And  an  cxperienced  perfon  affured  me,  that  fuch  liquor 
i^ould  not  fometimes  in  five  or  fix  weeks  of  very  frofty  weather,  be  brought 
to  fuch  a  degree  of  ripenefs,  as  one  week  of  warm  and  friendly  weather 
-would  give  it.  Nay,  if  I  am  rightly  inform'd,  the  way  to  keep  wine  in 
the  ftate  of  muft,  is  to  take  the  juice  of  grapes  newly  prefled,  tun  it  up 
before  it  begins  to  work,  and  let  down  the  veflel,  very  carefully  clofed,  to 
the  bottom  of  fome  deep  well  or  river,  for  fix  or  eight  weeks  ;  during 
which  time,  the  liquor  will  be  fo  well  fcttled,  in  its  accuftomed  confti- 
tution,  that  it  may  afterwards  be  kept  in  almoft  the  famé  ftate,  and 
for  feveral  months  continue  its  fwcetnefs. 

3.  Tho*  the  fchools  define  cold  by  the  property  they  fuppofe  it  has 
to  unité  heterogeneous  and  homogeneous  lubftances  ;  I  attempted  to 
make  fome  feparations  in  bodies  by  the  force  of  it.  For  if  it  holds 
true  in  this  climate,  which  has  becn  obferved  in  more  northern  ré- 
gions, that  a  very  ftrong  fpirit  and  a  phlegm  are  obtainable  from  béer 
and  wine  by  congélation,  it  feems  probable,  that  in  feveral  other  li- 
quors,  the  waterilh  part  will  begin  to  freeze  before  the  more  fpirituous 
and  faline  ones  ;  and  if  fo,  we  may  be  aflifted  to  make  fome  fepara* 
tions  as  well  by  cold  as  by  heat,  and  reftify  fome  liquors  by  congéla- 
tion, as  well  as  by  diftillation  :  but  I  doubt  whether  the  ordinary  frofts 
of  this  country  aSbrd  a  degree  of  cold»  capable  of  making  fuch  divi- 
fions  and  feparations  in  bodies  as  hâve  becn  obferved  in  the  more  nor- 
thern climates.  However,  having  purpofely  hung  out  a  glafs-botde  of 
béer,  in  an  extraordinary  fharp  night,  I  found,  the  next  morning,  that 
the  greateft  part  of  the  liquor  was  turned  into  ice,  while  thcre  re- 
mained  at  the  bottom  an  uncongealed  part,  which  to  me,  and  others, 
fecmed  ftronger  than  the  becr,  and  was,  at  leaft,  manifeftly  ftronger 
than  the  thaw*d  ice,  which  yielded  a  Ijpiritlefs  liouor.  But  in  fome 
other  trials  my  fuccefs  was  not  fo  conuderable.  For  having  put  one 
part  of  highly  reôified  fpirit  of  wine,  and  about  five  or  fix  parts  of 
common  water,  in  a  round  glafs  plac'd  in  ice  and  fait  ;  tho*  the  mixture 
was  in  gieat  part  turned  into  ice  ;  yet  I  could  not  perceive  that  the  two 
liquors  were  accurately  feparated  rrom  one  another  ;  tho*  the  fpirit  of 
wme  employed,  was  before-hand  deeply  tinged  with  cochineal  ;  and 
thcrefore  I  the  lefs  wonder,  that  in  claret,  I  could  not  make  an  y 
exaft  fcparation  of  the  red  and  the  colourlefs  parts.  But,  I  remember, 
fpirit  of  vinegar,  bcing  expofed  to  the  cold  m  a  large  glafs  veffel,  a 
confidcrablc  part  was  turned  into  ice  j  which,  by  fwimming,  Ihcw'd  it 
felf  to  be  lighter  than  the  fluid.  The  froft  once  feerhed  to  havc  pro- 
moted  a  fcparation  of  cream  ^  and  another  time,  there  feemed  to  be  a 
différent  fcparation  made  in  the  parts  of  milk,  by  congélation  ;  yet  for 
want  of  leifure  to  profecute  fuch  trials,  they  proved  unfatisfaftory  ;  as 
did  aifo  fome  attempts  of  the  likc  nature,  made  upon  blood  by  frcezing 
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Pmysics.  ît.     But  notwithftanding  thefe  difcouragements,  I  refolvcd  to  tiy  what  I 
'  '  couîd  do  by  this  means  upon  brine,  in  order  to  free  it  from  its  phlegrr, 

which  mîght  prove  an  advantageous  experiment.  For  'tis  efteemed  onc 
of  thc  beft  methods  to  fave  the  charge  of  fewel  în  making  fait,  to  ru.i 
thcîr  water  thro*  large  bundies  of  brufh-wood,  that  being  thereby  f/rc^id 
înto  a  grcat  furface,  fome  of  the  pure  aqueous  p^rts  tnay  exhale  away. 
Diflblving,  therefore,  one  part  of  common  fait  in  forty-four  times  irs 
weight  of  common  water,  that  it  might  be  reduc'J  to  the  degree  of  falt- 
ncfs,  that  has  becn  by  feveral  writers  obferv'd  in  the  water  of  our  ncigh- 
bouring  feas  -,  and  having  Iike\vife  caus'd  another  much  ftronger  brînc  to 
be  made,  to  bring  it  ncar  that  of  many  of  our  falt-fprings  ;  we  expos'd 
thefe.  folutions  to  the  congealing  cold  of  the  air  in  frofty  weather,  whcn 
the  latter,  being  too  ftrongly  impregnated  with  the  fait,  continued  fome 
days  and  nights  whoUy  uncongeal'd  ;  but  the  weaker  folution  being  ex- 
pos*d  in  a  ihallow  and  wide-mouth"d  veffel,  the  large  fuperficies  conti- 
guous  to  the  air,  afForded  us  a  cake  of  îce,  which  being  taken  off,  and 
the  rcft  of  the  liquor  expos'd  again  to  thc  air  in  the  famé  veficl,  we  ob- 
tain'd  a  fécond  cake  ;  and  taking  the  remainder,  which  feem*d  to  be  in- 
difposM  to  congeal  farther,  we  found,  by  comparing  ît  with  what  was 
afforded  by  the  firft  cake  of  thc  ice  pcrmitted  to  thaw,  a  manifeft 
différence  ;  this  fcarce  tafting  fo  much  as  brackifli,  whilft  thc  liquor 
that  continued  uncongcal'd  was  confKkràWy  fait.  And  by  examining 
thefe  two  lîquors  hydroftatically,  thc  diflferencc  bctwcen  them  alfo  ap- 
pcar'd  confiderablci  but  this  not  being  donc  with  accuracy,  I  cou*d 
niake  no  eftimate  of  the  advants^,  that  might  arifc  from  thc 
opération  of  coid,  towards  frecing  the  brine  from  ics  fuperfluous 
moifturc.  I  had  not  hère  a  fufficient  quintity  of  ice  to  fâtisfy  me, 
whether  its  litde  brackîflincfs  procced  from  fome  faline  corpufcles, 
that  concurr'd  to  conftitute  the  ice  itfelf,  or  only  adhered  to  thc 
lower  part  of  it,  among  other  partides  of  the  liquor  that  remain'd 
uncongeal'd.  'Twere  not  pcrhaps  amifs  to  try,  whether,  in  vcry  large 
veflels,  this  experiment,  promotcd  by  fome  expédients  that  pra£Uce  will 
fuggcft,  may  not,  in  fome  feafons  and  places,  be  tum'd  to  advan* 
tagè. 

4.  I  took  feveral  vegetable  fubftanccs,  of  difîerent  kinds,  as  tur- 
neps,  carrots,  beets,  apples,  and  tcndcr  wood,  frcfli  eut  from  growing 
trecs)  as  alfo  many  animal  fubftanccs,  mufculous  fiefh,  livers,  brains, 
cyes,  tongues,  6?f.  and  expos*d  them  to  a  vcry  fhaip  cold,  that  they 
might  be  thoroughly  frozcn.  Onc  of  thc  chicf  things  I  propos'd  to 
myfelf  in  this  attempt  was,  to  try  how  fer  I  cou*d,  by  congélation,  dif- 
cover  thc  texture  of  .animais  and  plants  unregarded  by  anatomifts; 
aad  which  cou*d  fcarce  otherwife  be  render'd  vifible.  And  according- 
ly,  I  found  that  in  many  lucculcnt  bodies,  both  vegetable  and  animal, 
tnç  Ikp  or  juice  that  was  fo  dif|)crs'd  among  thc  other  parts,   and  di- 
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For    in  fcveral  plants,  I  obferv'd   thc  alimemal  luicc  to   be  congeal'd 
into  vaft  multitudes  of  diftinâ  corpufclcs  of  ice,  Kmie  of  which,    when 
the  bodics  wcrc  tranfverfly  rot,  and  left  a  whilc  in  the  opcn  air,  might 
be    fcrap'd  ofF  from  the  lupcrficies  of  thc  body,  whcreon  it  wou'd  af- 
tcr    a  whilc  appcar  in  the  form  of  an  cfflorcfcencc,  almoft  like  meal  : 
but  in  othcrs,  1  took  a  bcttcr  courfe  ;  for,  by  warily  comprefling  thc 
frozen  bodies,  I  couM  prcfcndy  make  the  icy  corpuTcle»  ftart  in  vaft 
numbcrs  out  of  their  littlc  porcs  ;  and  fho*  Ibme  of  thcfc  wcrc  fo  mi- 
nute as  to  rcquirc  an  ordinary  magnifying-glafs,  yet  in  othcr  bodics,  and 
efpecially  in  carrots  and  bcecs,  thc  icy  corpufcles  wcre  big  enough  to 
be  diftinâly  and  feparatdy  vicw'd  -,    fo  that  I  rightly  con^ftur'd  both 
the  figures  and  fizcs  of  thcfe  littlc  pièces  of  ice,  might  be  gucfs'd  at  by 
the  fhape  and  magnitude  of  the  pores  left  in  the  more  ftablc  part,  or 
parencnyma  of  the   root.     But  in   making  an  eftimate  of  thefe  cavi- 
ties,  as  well  as  in  difcovering  the  order  whcreîn  thcy  are  i^ged,   I 
ibund   it  ufeful   to  eut  the  TOzen    roots  fcmietimes    Icngthwife,    and 
(bmetimcs  a-crofs.     For  by  that   means  there   wou'd  appear    in  large' 
carrots,   for  example,    a  great   difparity    in  the  order  of  the    pores, 
which,   when    the  root  was   divided    by  a    plain  parallel   to  the  ba- 
fis,  fccm'd  plac'd    in    almoft  ftreight  lines,  tcnding    from  the    centre 
to  the  circumfcrcnce  ;  but  if  it  wcre   (lit  from  one  end  to  the  other, 
the   icy  corpufcles  and  pores  wou'd  feem  rang*d  in  a  vcry  différent 
order. 

I  muft  not  herc  omit,  that  as  I  many  ycars  fince  made  an  etperi- 

ment  of  freezing  the  eyes  of  oxen,  and  othcr  animais,    whcreby  thtf 

foft  and  fluid  humours  d  that  admirable  organ   may  be  fô  harden'd,  as 

to  becomc  tra&able  to  the  meaner  anatomifts;    fo  on  this  occafion   I 

apply*d  that  experiment  to  the   brains  of  animais,  which  tho*  too  foft 

to  be  eafily  diifcâed,  may  by  congélation  be  madc  every  way  manageable. 

In  diffeôing  the  brain  thus  harden*d,  it  fometimes  fecm*d  that  the  knife 

eut  thro'  multitudes  of  icy  corpufcles  ;  the  fubftance  of  it  appear'd  alfo 

to  the    eyc  to  be  ftuird  wich  them,   and  thc  vcntricles   to  harbour 

pièces  of  ice,  and  were  perhaps  filPd  up  with  them.     And   methinkisr 

thc  manifeft  différence  of  texture  diat  there  is,  betwcen  the  Whitfe  and 

yolk  of  a  thoroughly  frozen  egg  \  betwixt  the  cryftalline,  aqueous  and 

thc  vitreous  humours  of  the  eyc,  whercin  by  congélation  thc  cryftalline 

alonc  lofes  its  tranfparency,  but  acquircs  no  confpicuous  ice,  whilft  thc 

oAer  are  full  of  diaphanous  ice  ;  with   thc  like  difparities,  may  affbrd 

improvablc  hints  to  fagacious  anatomifts. 

We  formcrly  obfcrv*d,  that  congélation  commonly  fpoils  or  înipair» 

eggs,  apples,  ftefh,  fcfr.  let  us  fee  now  in  what  cafés  we  may  giye  a 

mcchanical  account  of  this  phcnomcnon.     Tho*  the  immcrfion  of  fro- 
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in  the  air;  yet  there  hâve  been  complaînts  mode,  that  notwithfind. 
ing  this  expédient,  feveral  bodies  arc  much  the  worfc  for  bcing  once 
frozen  thoroughly.  Since  then  I  hâve  fhewn,  that  in  many  folid  bth 
dies  the  alimentai  juice  is  by  congélation  turn'd  into  ice,  and  hâve  crn^i 
that  water,  and  aqueous  liquors,  are  expanded  by  congélation  ;  I  fec 
not  why  the  innumerable  icy  corpufcles,  into  which  the  alimentai  pcz 
is  turn*d  by  the  froft,  being  each  of  them  expanded  proportionahiy  to 
their  refpeftive  magnitudes,  may  not  only  préjudice  the  whole,  bf  ba- 
ving  their  own  conftitution  impair'd,  as  has  been  formerly  obfcry'd  ia 
alicànt  and  other  vinous  liquors;  but  alfo  upon  their  expanfion  cruili 
in  fome  places,  and  diftend  in  others,  the  more  ftable  parts,  io  whofc 
cavities  they  were  harbour'd,  and  thcreby  fo  vitiate  their  roarr,  ss 
to  impair  fome  of  their  qualities,  and  difpofe  the  compofuion  to  cor- 
ruption. 

How  greatly  contufion  may  préjudice  tender  bodies,  and  accclcraïc  pu- 
trefaftion,  is  évident  in  many  fruits,  efpecially  the  more  tcnàer  on«, 
which  having  been  bruis'd,  quickly  begin  to  rot  in  the  injured  parts; 
and  'tis  agreeable  to  what  has  been  formerly  fliewn,  that  in  congetrion 
there  happens  innumerable  little  contufions  made  by  the  fluid  parts,  lar- 
dcn*d  and  expanded  by  the  froft,  of  more  ftable  ones,  evcry  whcrt  in- 
tercepted  between  them  ;  and  tho*  thefe  icy  corpufcles  be  fniallr  yrt  ^^ 
fides  of  the  firm  matter  that  feparate  them,  and  which  they  cndca?oar  to 
ftretch  or  crulh,  are  often  proportionably  thin.     And  we  havc  fan  not 
only  that  eggs  will  burft  by  having  their  alimentai  juice  frozen,  but  tàac 
both  (hingles  and  ftones  may  hâve  their  texture  fpoil'd,  by  the  congéla- 
tion of  the  minerai  fap,  that  is,  in  exceeding  minute  and  inicnfibl-  par- 
ticles,  difpers'd  thro*  them.     And  the  violation  of  the  texture  of  pUn3> 
herbs  and  animais,  by  the  expanfion  of  the  aqueous  and  juicy  particb» 
which  abound .  there,  will  feem  lefs  furprizing,  if  it  be  rcmcmbcr'd,  ih^t 
a  few  ounces  of  water  congeal'd,  will  burft  thro*  glaisy  pewtcr,  biais,  or 
iron. 

Whilft  I  was  upon  thefe  trials,  I  had  alfa  a  defire  to  know,  whcibcr 
by  freezing  animais  to  death»  any  fuch  change  in  the  qualities  or  ftmc- 
ture  of  their  parts  cou'd  be  dilcover*d,  as  might  lead  us  to  the  roca» 
whereby  exceffive  cold  kills  men  in  northern  countries.  I  expos'»!  a 
young  rabbct  ail  night  to  a  very  véhément  froft^  without  finding  an? 
other  damage,  than  one  of  his  legs  fwell'd  and  grown  ftiff.  But  w 
a  rabbet  purpofely  ftrangled,  and  prcfcndy  expos'd  intire  toafcvcrc*- 
grce  of  cold,  we  found  icc  produc'd  in  fuch  parts  as  wou'd  havc  caus*û 
us  to  profecute  the  cxperinaents,  had  not  the  want  of  fuch  animais  h«»- 
der*d  us, 

It  is  affirm*d  by  fome  cminent  modem  writcrs,  that  watcr  imP^S* 
nated  with  the  falinc  parts  of  a  plant,  and  aftcrwards  frozen,  will  c^ 
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^We  thercfore  lately  try'd  what  Cou*d  be  donc  with  décodions,  that 
were  richly  imbued  and  highly  ting*d  with  the  fpiritijous  parts  of  the 
vegetables  j  but  the  icc  was  by  no  means  fo  .  figured  33  the  tradition 
promifes  :  and  I  remcmber,  that  having  made  a  lixivium  with  fixreen 
parts  of  water,  and  one  of  the  fait  of  pot-afties,  and  expos*d  ic  in  a 
thin  glafs-viai  to  an  exceeding  cold  air,  we  found  much  ice  produc'd 
thereby,  that  lay  on  the  top  in  little  fticks,  not  unlike  thofe  prif- 
matical  bodies  into  whlch  falt.petre  (hoots  ;  and  the  parts  of  this  ice 
that  were  beneath  the  water  fhot  into  thin  parallel  plates,  exceeding 
nu  mérous,  but  nothing  refembling  trecs,  by  the  incinération  whereof 
Polonian  pot-afhes  are   made. 

Bartholine^  indeed,  fays,  that   the  water  wherein  cabbage   has   been 
boiled,  will,  when  frozen,    reprefent  a  cabbage  ;    the  vegetable  fpirits 
being,  as  he  fuppofes,   concentrated  by  the  cold.     How  wcU  this  expe- 
riment  may  fucceed  when  made  in  a  cold  country  I  know  not  ;  but  fil- 
tri  ng  a  ftrong  decoftion  of  cabbage  thro'   cap-paper,  we   froze   it  in 
a  thin  glafsvial  by  means  of  fnow   and  fait  -,   the  ice  did  not  either 
appear  to  hâve  any  thing  in  it  like   a  cabbage,   or  rêmarkably  diffé- 
rent from  other  ice.      And  we  afterwards  expos'd  a  decoftion  of  the 
famé,  to  be  congeal*d  by  the  no<fturnal  air  -,    but  neither  this  way  did 
the  experiment  fucceed.     And  tho*  once  a  few  ounces  of  the  decodtion 
being  lightly  frozen  in  a  vial,  therc  appear*d  in  the  thin  ice  that  ad- 
her'd  to  the   infide  of  the  glafs^    a    figure  not  very   unlike  that   of  a 
cabbage-leaf -,    (and  perhaps  fome  fuch  accident  may  hâve  invited  our 
leamed  author    to   think,  that  the    reprefentations   of  cabbages   wcu*d 
conftantly  appear  in   their   frozen  décodions  ;  )   yet  this  configuration 
feem'd  only  cafual  ;    for   by  frcezing  the    décodions  of   feveral  herbs, 
fome  of  them  fpirituous  enough,  as  rofemary,  penny-royal,  £«?r.  the  ice 
I  obtain*d  from  them,  gave  me  no  convidion  of  the  truth  of  the  tra- 
dition we  are   examining.     On  the  contrary,    I  hâve,  more  than  once,  . 
by  frcezing  fair  water  after  a  certain  manner,    obtain*d  ice,   that  fcem'd 
much  more  to  refemble  vegetables,   than  any   décodions  of  them   that 
I  ever  try^d.     And  particularly,  I  fometimes  found,   that  by   putting 
hot  water  into  a  flcndcr  glafs  cylinder,  and  agitating  it  in  our  frigorifie 
mfacture,  fo  that  it  was  very  fpecdiiy  frozen  thereby,  it  was  congealed 
into  an  ice  much  more  regularly  and  prettily  figured  than  I  hâve  feen 
fi"om  the  waters  impregnated  with  the  fixcd  fait  of  plants,  or  even  of 
nettles  ;  tho'  that  is  fo  much  boafted  of.     In  ftiort,  a  luxuriant  fancy  may 
produce  apparitions  in  ice,  which  a  more  judicious  obferver  cannot  fee. 
That  a  vaft  variety  of  figures  are  produced  by  congélation,  no  body  dé- 
nies -,  the  famé,  alfo,  happens  in  chymical  préparations,  and  they  will 
fometimes  appear  regular  ;  but  *tis  plain,  their  génération  is  purcly  ca- 
fual. 
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Pnirsics.  ''î'îs  remafkable,  that  while  thb  cold  has  ftrange  and  tragical  efbâs 
^  ât  Mofiow^  and  clfewherc,  the  Ruffians  and  Uvtmians  (hould  bc  ex- 
empt from  them,  who  accuftom  themfelves  to  pafs  immediately  from  a 
great  degree  of  heat,  to  as  great  an  one  o£  colcf,  without  receiving  anjr 
Vifîble  préjudice  thereby.  I  rcmembcr,  being  told  by  a  perfbn  of  unquef- 
tionable  crédit,  that  it  was  a  common  pra£tice  among  them,  to  go  from  a 
hot  ftosre  into  cold  water  ;  the  famé  was,  aifo,  affirmed  to  me^  by  ano- 
bher  who  refided  at  Mofcovo  :  this  tradition  is  likewifë  abundantly  con- 
fîrmed  by  Olearius.  "  'Tis  a  furpriring  thing,"  fays  he,  '*  to  fee  how  far 
^^  the  Rtiffldns  oin  endure  heat  ;  and  how,  whèn  it  makés  them  rbsuly  to 
**  faîht^  they  go  out  of  their  ftoves,  ftark  naked,  both  men  and  women,  and 
•*  throW  themfelves  into  cold  water  •,  and  cv«i  in  wtnterwallowin  thcfiiow/' 

I  had  feveral  years  fince  the  curiofity  to  try,  whether  thcrc  werc  any 
truth  hi  the  tradition,  that  the  rays  of  the  moon  are  cold  ;  but  notwîth- 
ftanding  ail  my  café  to  make  trials  in  clear  weather,  when  the  moon  was 
about  the  fiill,  and  with  the  affiftance  of  a  thermometer,  I  could  not 
i^crceivei  by  any  concentration  thereof  even  upon  a  black  t>bjea,  that 
ner  light  produced  any  fenfiblc  degree  cither  of  heat  or  cold  :  but,  pcr- 
haîps,  others  with  very  large  glaifes  may  be  more  fuccefsful.  I  cannot, 
however,  help  fufpéfting,  that  the  learned  phyfician  SanBorius^  miftook 
în  aflerting  the  light  of  the  moon  to  be  confiderably  hot,  when  throwa 
thfo'  a  burning-glafs  upon  the  bail  of  a  common  weâther-glafs  ;  whereby, 
hè  fays,  thé  water  Was  cOHliderably  deprefled^  as  appeared  to  many  of  his 
difciples,  în  a  cii^clfe  ôf  whom  the  obfervation  was  made.  For  my 
^lafs  was  mtich  better  than  his  feems  to  hâve  been  ;  and  my  ttiak 
were,  perhaps,  as  cat;èfully  and  impartially  made  as  his.  But,  |>robab]y, 
hts  fcholars,  whitft  thev  ftood  round  his  themfiometer,  and  ftooped  to 
ïèe,  by  fo  dim  a  light,  the  event  of  the  experiment  ;  tlieunheeded  warmth 
of  their  fireath  and  bodi^s  might,  unawares  to  Stmâhrins^  affeâ  the  air 
îVrcluded  in  thê  wéathcr-glafs,  and  xaufc  that  depréffion  of  the  water, 
whichheafcribed  to  the  moon*s  heat. 

We  toôk  a  fealed  weàther-glafs,  abont  ten  incbes  long,  furniihed  with 
^jiirit  of  wine  ;  and  having  caufed  a  hole  to  be  made  in  the  corer  c^  a 
^ox,  ^jlift  wlde  enoûgh  for  the  fmaller  end  of  the  glafs  to  bc  chmft 
în  àt,  Ve  invérted  the  thermometer  into  it,  fo  that  thfe  bail  refted  updh 
Ae  cover,  %id  the  point  tended  direékly  dôwnWard  ;  then  wc  plaœd 
^bôut  the  hû\y\  lîttîe  Ice  ànd  fait,  and  thereapon  obfenred  tfec  iîn- 
^d  fpîrît,  în  a' very  few  minutes,  to  afcend  abovc  an  iach  faâgher  than  its 
fbrhîfer  ftârion  ;  and  it  would,  perhaps,  hâve  rifen  farther,  if  tfce  applica- 
tion bf  the  fHgôrrfic  mrx'ture  had  been  contimied  :  by  which^  andano- 
•T^hbr -ftcùéedîng  e*perinieht,  Aràde  to  vhe'fame  7>urpofe,  it  feems  «ehe 
^conôchfeflon  ôf  liqùofs  by  cold,  is  'nt>t  ahrays  effcîîted  by  their  pro- 
ytY  gràVitîy  only,  Whiifh  Hiay  tïfùàlly  ftfffice  to  lïiake  the  pwts  ik^l-doTer 
togcîtHer  :  hut  Whether  m  ôur  café,  the  contnwftion  be  affifted  by  ibirie 
Kttic  tenacity  in  the  liquor,  or  by  the  fpring  of  fomc  littlc  aerial  or  otker 
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ipirîtuous  and  elaftic  particles,  from  which  the  infiniment  was  not  per- Physics. 
feôîy  freed  when  fealed  up,  or  which  happencd  to  be  gencrated  within  it  '^  * 

afterwards,  remains  to  be  enquired  into. 

Thcrc  is  a  famous  tradition  in  Mufcovy^  and  fome  other  cold  countrîes, 
that  'tis  ufual,  out  of  ponds  and  rivers,  to  take  grcat  numbers  of  be- 
tiiamb'd  fwallows^  inclofed  in  pièces  of  ice  ;  upon  thawing  whereof,  in  a 
warm  room,  the  birds  corne  to  themfelves,  and  fly  about  amazedly  for 
ft  while,  but  not  long  furvive  fo  grcat  and  fudden  a  change.  This  phe- 
nomenon  I  haye  been  affured,  by  a  perfon  of  honour,  who  was  com- 
tnanded  by  a  great  prince  to  inquire  into  the  truth  of  it,  was  affirmed  to 
hhn  as  certain  by  the  moft  eminent  and  fober  perfons  he  could  meet  with. 
And  an  intelligent  perfon  of  quality  in  Poland  acquainted  me,  that  in  the 
parts  where  he  lîv'd,  it  was  a  very  gênerai  alnd  unqueftion'd  opinion,  that 
ludi  birds  often  hid  themfelves,  ail  the  winter,  under  water,  in  ponds, 
lakes,  and  fedgy  places,  and  that  the  fifher-mcn  draw  them  up  in  the 
manner  already  mentioned.  &it  as  for  thcir  being  taken  up  in  ice,  he 
told  me,  he  had  not  heand  of  it  ;  tho*  I  fce  not  why,  in  café  they  com- 
mit themfelves  to  ihaUow  waters,  as  thofe  of  ponds  and  fedgy  places  of- 
ten are,  a  fliarp  lafting  froft  may  not,  fometimcs,  rcach  them.  And, 
therefore,  what  left  me  the  greateft  fcruple  about  this  tradition,  was,  that 
this  curious  gentleman  could  not  affirm,  he  had  ever  feen  any  example  of 
tbe  thbg  he  related. 

It  is  a  tradition  handed  down  and  received  from  Ariftotle^  that  hot  wa- 
ter will  fooncr  'freeze  than  cold.  But  I  could  never  find  any  truth  in  the 
aieftion. 

We  tôok  direc  porringers  near  of  the  fknie  fize,  and  filled  one  with 
told  water,  another  with  water  that  had  been  boiled,  but  was  now  mo- 
derately  ceol,  and  a  thrrd  with  hot  water,  and  expofed  the  three  to- 
gether  in  the  famé  place,  to  the  freczing  air,  at  half  an  hour  after  eight 
a  dock,  and  found  the  porringer  of  cold  water  began  to  frceze  at  i 
after  ten.  That  which  contained  the  water  that  had  been  heated  and 
(Cboled  again,  began  to  freezc  at  |  paft  ten  ;  and  rhat  which  contained 
the  hot  water,  at  half  an  hour  after  ekven  -,  fo  that  ail  froze  within  the 
compafs  <jf  two  hours  :  yét  the  cold  water  began  to  freeze  an  hour  and 
a  qûartcr  fôomt  than  the  hot.  Thefe  were  earthen  porringers,  but  I 
alfo  made  the  «tperimcnt  in  others  of  mttà\\  and  then,  too,  the  cold 
'^^ater  begtti  to  freeze,  both  before  that  which  had  been  heated,  and 
cooled  -again,  and  long  before  the  hot.  Another  time  I  meafured  the 
water  tmt  by  fpoonfuls,  into  porringers,  that  the  quantities  of  water 
might  not  be  confiderably  unequal  ;  and  then,  alfo^  the  cold  water  froze  a 
coiifîdferâble  while  befbre  the  hot.  Updn.rqreating  the  experiment  with 
greftter' ctkutîon,  the  cold  water  beîngput  out  with  the  reftat  |  after  fix, 
it  began  to  freeze  before  j_  an  'hour  after  feven.  The  water  heated  and  cooled 
again  began  to  freeze  at  |  after  feven  ;  and  thefe  havingftood  for  a  pretty 
whîle  byme,  I  ftnt  for  the  hot  water,  and  found  it  not  to  be  in  the 
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r«  YSïcs.  Icaft  frozen  at  lui  fa  quarter  aftcr  eight.  So  that  fuppofing  k  to  continue 
half  a  quarter  of  an  hour  longer,  bclore  the  beginning  of  its  congélation, 
as  ît  afterward  did  at  thé  leaft,  it  was  twice  as  long,  e*er  it  began  to 
freeze,  as  the  cold  warer  had  been.  By  which  we  fce  hovv  well  thcir  la- 
bour wos  beftowed  who  hâve  puzzled  themfclves  and  others  to  afîîgn  the 
rcafon  of  a  phenomenon  that  might  eafily  hâve  been  found  upon  trial  to 
be  chymcrical. 

I  hâve  been  the  nîore  circumftantial  in  thefe  trials,  that  I  might  exprefs 
a  civility  to  Arijlotle  \  and  becaufe  artificial  congélations  are  not  fo  propt^r 
tor  this  purpofe.  For  having  formcrly  takcn  two  pipes  of  glals  made  on 
the  famé  cylinder,  that  they  might  be  of  an  equal  bore,  fealcd  each  of 
them  at  one  end,  fiUed  them  to  the  famé  heighr,  and  then  ftirred  thcm 
togcther  in  a  mixture  of  beaten  ice,  water,  and  fait,  I  found  both  parceJs 
of  water  to  freeze  too  fuddenly,  to  ihew  a  notable  difparity  in  the  tiine 
they  remain'd  uncongealed.  Having  made  the  famé  experiment  with  flen- 
der  glafs  pipes,  and  for  greater  caution,  put  the  hot  water  firft  into  one 
glafs,  then  into  the  other,  we  once  found  that  the  hot  water  froze  firft  ; 
which  wondering  at,  we  examîned  the  glaffes,  and  perceiving  one  of  them 
to  be  more  conical  where  it  had  been  lealed  than  the  other,  it  appeared 
that  the  water  in  this  part,  being  fuddenly  frozen  by  reafon  of  the  Gendcr- 
nefs  of  the  glafs,  there  accelerated  the  congélation  of  the  reft. 

•Tis  faid,  indeed,  by  a  commentator  upon  AriJioUe^  that  his  experi- 
ment wîU  fucceed,  if  by  heated  water  we  underftand  water  that  has  been 
heated  and  fuffered  to  cool  again,    'till  it  be  reduced  to  the  tcmpcr  oi 
other  cold  water  -,  for  this  refrigerated  water,  he  fays,  he  has  found  to  con- 
geal  much  fooner  than  the  other  fort.     But  this,  I  confefs,  I  am  very  un- 
apt  to  believe.     For  having  often  caufed  cold  water  to  be  expofed  to  the 
air  in  frofty  weather,  together  with  fomc  which  had  been  heated  and 
cooled  again,  the  events  did  not  anfwer  this  aflertion  ;   tho'  duc  regard 
was  had  to  the  moft  confiderable  circumftanccs  in  fuch  an  experiment. 
But  for  farther  fatisfaûion,  we  took  two  porringers  of  the  famé  fizc  and 
fliape,  one  of  which,  we  almoft  fiUed  with  common  cold  water,  and  the 
other  with  an  equal  quantity  of  fuch  as  had  been  heated  and  cooled  again  ; 
this  done,  I  appointed  one  to  examine  the  tempers  of  thefe  waters  with  an 
exaét  weather-glafs  ;  and  being  both  reduced  to  the  famé  temper,  they 
were  expofed  to  a  very  Iharp  air,  and  watchéd  by  the  famé  perfon,  who 
fiindins  them  to  begin  to  freeze,  as  it  were  at  the  very  famé  inftant, 
brougnt  the  two  porringers  to  me,  in  each  of  which,  I  faw  the  bare  be- 
ginning of  congélation  in  the  upper  furface  of  the  waters,  where  they  were 
contiguous  to  the  containing  veflels. 

It  is  a  current,  and  almoft  univerfal  tradition,  that  when  ponds  or 
rîvers  are  frozen  over,  unlefs  the  ice  be  Icafonably  broke  in  fevend  places, 
the  fifli  contain'd  therein  will  die  for  want  of  air  ;  but  whether  this 
be  well  grounded,  I  dare  not  détermine  till  farther  trial  has  been  made  : 
for  that  âfti  cannot  live  without  any  more  air  than  they  find  interfperfed 
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in  the  water  where  they  fwim,  has  not,  that  I  know  of,  been  fufficientlyPHysicSi 

prov*d;  and,  poffibly,  thcre  may  be  other  reafons  aflîgn'd  of  the  death  ofv 

the  filh  in  ponds  frozen  by  very  (harp  frofts.     For  who  knows  what  the 

locking  up  of  fome  kinds  of  fubterraneal  fteams,  that  freely  afcend  thro* 

fluid  water,  may  do  towards  vitiating  and  infeâing  it  ?   Perhaps,  alfo,  the 

excrcmcntious  Ireams  that  infenfibly  iflue  out  of  thebodies  of  the  fifh,  may, 

by  being  pent  up,  contribute,  in  fome  cafés,  to  render  the  water  noxious. 

For  being  defirous  to  learn,  from  a  perfon  curious  in  preferving  and  tranf- 

porting  fifh,  whether  fome  fifh  would  not  quickly  languîlh,  grow  fîck  and 

die,  if  the  water  they  fwam  in,  were  not  often  fhifted  ;  he  afliired  me, 

fome  kinds  of  them  would  :  and  it  has  not  yet,  that  I  hâve  heard  of,  beei> 

tried,  whether,  tho*  ponds  feldom  frceze  to  the  bottom,  yet  the  water 

that  remains  under  the  ice,   may   not,  even  whilft  it  continues  uncon* 

gealed,  admit  a  degree  of  cold,  that  tho*  not  great  enough  to  turn  water 

into  ice,  may  yet  deftroy  fifh  within  kfs  time  than  the  furface  of  a  pond 

often  continues  frozen. 

To  try  whether  ice,  by  denying  accefs  to  the  air,  would  dcflroy 
fifh,  I  procured  a  glafs  vcfTel  with  a  large  belly,  and  a  long  flender  ncck  5 
and  having  fiUed  it  with  water,  and  fome  live  gudgeons,  we  pafs*d  the 
neck  of  it  thro*  a  hole  that  was  made  in  the  midfl  of  a  metalline  plate  ; 
wliich  ferved  alfo  to  fupport  a  mixture  of  ice  and  fait,  applied  round 
about  the  extant  parts  of^  the  gkfs.  By  this  contrivance,  I  propofed  to 
myfelf  a  double  advantage  ;  firit,  that  as  in  broad  vefTels,  one  can- 
not,  eafily,  be  certain  that  the  furface  of  the  water  is  quite  frozen 
Qver  in  every  part,  I  could  thus  fatisfy  my  felf  of  that,  by  inverting 
the  glafs,  and  obferving  that  the  ice  had  fo  exadlly  choaked  up  the 
neck,  that  not  a  drop  of  water  could  get  out,  nor  any  bubbïe  of  air 
get  in,  and  yet  the  filh  hâve  libcrty  to  play  in  the  fubjacent  watcrs.  Se- 
condly,  the  frigorifie  mixture,  being  hère  applied  to  the  neck,  none  of  the 
water  was  congealed,  or  cxtremely  refrigerated,  but  that  which  lay  in  the 
neck  ;  fo  that  there  feemcd  no  caufe  to  fufpeft,  that  if  the  fifh  fhould  die 
in  the  water,  it  was  rather  cold  than  want  of  air  that  killed  thenk  But 
having  not  profècuted  thefe  trials^  to  the  utmoft,  I  fhall  lay  no  great 
flrefs  upon  them  ;  yet  I  remember  that  the  included  fifh,  at  this  time, 
continued  long  enough  alive,  to  make  me  flrongly  fufpeâ  the  truth  ot- 
the  vulgar  opinion. 

1  afterwards  caufed  fome  of  the  famé  kind  of  fifh  to  be  put  into  a  broad 
and  fiât  earthen  veffel,  with  but  little  more  water  than  fufficed  to  cover 
them  ;  and  having  expofed  them  ail  night  to  a  very  intenfe  degree  of 
cold,  I  found  them  the  next  morning  alive,  and  ieeming  not  to  hâve 
been  much  prejudiced,  either  by  the  cold,  or  exclufion  of  air^  *Tis. 
true,  there  was  a  very  large  moveable  bubble  under  the  ice,  that  feemed 
to  hâve  been  generated  by  the  air,  or  fome  analogous  fubftance,  emit- 
ted  out  of  the  gills,  or  bodies  of  the  fifh  \  for  the  furface  of  the  wa- 
ter was  exaâly    frozen  over»    Aod  that  this  bubble  might   poffibly 
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Fhys|€5.  preeeed  from  the  fifli  thcitjfçlws  \  I  the  rather  ftrfpcft»  hocanfe,  having, 

at  diffipreat  (feaftms  of  thç  year ,  kcpt  ftveral  forts,  of  fifli^  for  many  days^ 

if)  gli^r^  vef&l$»  I  h^e  ofcea  feen  them  raif:  tiidor  oioaths^  abcrre  the 

iw fece  ^f  the  wî^tîer,  and  tbcre  feem  to  gape  for  air,  and  afcerwards  let 

go^  undec  wait^r,  ont  of  thcir  mouths  and  gills,  feveral  bubbles,  which 

f<^a\'d  tO  be  portions  of  the  air  tbey  had  thus  taken  uu     And  particu- 

Wly»  i3  IftRîpries,  I  hâve  with  pJeafure  ohferved,  that  being  taken  out 

of  the  water  mto  the  air,  and  then  held  under  water  ag^n,  they  vcry  nu- 

nifçftly  appeared   tbrcibly  to  fc^itecze  out  of  thofe   €cmnï  litcle  holes 

which  are  çommonly  miftaken  ior  thcir  cycs,  numerons  bnbbles  of  air. 

But  tQ  fatiâfy  noy  feîf  forther  what  degree  of  cold  and  want  of  air  thefe 

gMdgfSQQS.  npighr  fupport»  I  earpofed  two  of  them  in  a  bafon  of  water,  to 

an  exceeding  iharp  ntgjht,  and  the  next  day  fouod  the  ice  fîrozen  ia 

the  vefleU  to  a  great   thickncfs,  and  one  of  the  fifli  frozen  up  in  it^ 

vhile  there  rcmain'd  ooly  a  little  of  the  water  unfrozen,  wherein  the  other 

fifh  fwam  :  and  the  ice  being  afterwards  partly  thaw'd  and  pardy  brokcn, 

not  only  the  la^er  was  found  very  lively,  but  the  other,  which  tho' 

when  the  ice  was  broke,  it  lay  movcleis,  did,  in  a  few  minutes,  U^  far 

i>ecover,  a6  to  drag  after  it  a  large  pièce  of  ice,  into  which  its  tail  re- 

mained  inlerted.     And  dio'  one  of  thefe,  and  fome  other  gudgeons  that 

had  been  already  weakenod,  by  loog  keeping,  wene  oace  more  expofed 

to  the  frqft»  in  the  baion»  and  fuâfered  to  lye  there  dll  they  were  frozen 

up*>  yettheice»  în  whtdi  t^ey  were  inclofed,  being  broken,  their  bo- 

dies  were  grown  ftifF  and  crooked^  and  fcemed  to  be  quite  dead,  for 

they  lay  upon  their  backa  in  the  water,  yet  one  of  tfacm  quickly  reco* 

"v^red,  and  the  other,  not  very  long  after,  began  to  maniièft  figns  of  life  ; 

tho*  he  coukl  not,  in  many  hours,  fo  far  recover,  as  to  fwim  upon  his 

belly.     'Tis  true,  that  thefe  filh  dkl  not  long  furvivc  ;  but  two  or  threc 

probable  reafons  migbt  be  afligp^'d  for  that  ;  and  particubrly  the  ice  they 

lad  been  frosseti  up  ia  had  wooaded  them,    as  was  manifeflr  by  fomc 

lurts  that    appeared  Dpoa  their  bodies.     Some  other  gudgeons  were 

irrecoverably  frozen  to  death,  by  bcii^  kept  mclofed  in  ice  for  three 

days.     I  likewife  caufed  a  couple  of  frogs  ;  to  be  artifkially  frozen  in  a 

wîde-nK>uth'd  glafs,  fumîfhed  with  a  convenient  quantity  of  water  ;  but 

tho'  th^   feenoed,  at  firft*,   to  be  inclofed  in  ice^  yu  looking  nearer, 

I  found  that  about  each  of  them  there  remained  a  little  turbid  liquor 

unfirozen  v  as  if  it  had  been  kept  fo  by  fomc  espiradons  from  their  bodies. 

Whevefore  caujGtng  them  ta  be  carefiilly  frozen,  and  fora  confiden^le  time, 

I  found,  that  notwitbftanding  the  ice,  into  whiclrmoft  part  of  the  water 

was  reduced,  one  of  them,  befare  the  ice  was  perfiBâly  lxx>ken,  appeared 

to  be  alive  ;  but  the  othîer  lay  moveleû,  ftiff,  and  with  the  bdly  up- 

WBfds,  in  a  baibn  of  cold  water,  wherein;  it  lay  caft  v  tho^  in  a  vcry 

few  minutes,  he  bqpn  ta  fwim  about  therein.    Upon  the  whole,  tho* 

the  tradition  we  ha^e  been  examijning^  may,  perhaps,  hare  icmiething 

of  truth  in  it  ;  yet  it  ibefloa  to  defervse  a  farthm*  inquivy,  bod»  in  r^ard 

to  the  n^atter  of  faâ,  and  to  the  caufc  of  the  effeA. 

That 
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thors  to  make  it  good  ;  to  which  I  fhall  add  the  teftimony  of  Dr.  Fletcber^ 
who  fpeaking  of  the  fruitfulnefs  of  the  foil  in  Ruffia  fays,  "  this  frefh  and 
*'  fpeedy  growth  in  the  fpring,  feems  to  procecd  from  the  fnow  v  which, 
*'  durîng  the  winter,  being  fprcad  over  ail  the  country,  keeps  it  warm 
*'  from  the  froft  ;  and  in  the  fpring,  throughly  drenches  and  foakes  the 
««  ground,  which  is  of  a  fandy  nature." 

I  thought  it  might  give  fome  lîght  into  the  nature  of  cold,  to  try 
whethcr  two  liquors,  by  being  mixed  togethcr,  and  loling  their  fluidity, 
fo  far  as'to  obtain  the  confîftence  of  an  unguent,  would  produce  any  fen- 
fible  degrees  of  that  quality .  This  I  attempted  by  immerfing,  for  a  com- 
pétent time,  the  bail  of  a  tender  fealed  weather-glafs,  into  each  of  the  li- 
auors  apart  ;  and  then  into  the  foft  mixture,  compofed  by  their  union. 
iut  tho*  a  ftrong  folution  of  minium,  or  calcined  lead  in  fpirit  of  vin^ar, 
or  a  very  ftrong  infufion  of  good  quick-lime  in  water,  will,  eitherof  thçm, 
coagulate  a  juft  proportion  of  good  fallet  oil  into  fuch  a  confîftence;  yet 
for  want  of  a  fealed  thermometer,  fufficicntly  tender,  I  cannot  now  re- 
peat  the  experiment  ;  therefore  dare  not  draw  any  conciufion  from  it  : 
tho'  if  I  remember  well,  upon  Ihewing  one  of  thefe  mixtures  to  an  inge- 
nious  perfon,  neither  he  nor  I  could  perceîve,  that  the  liquors,  by  being 
deprived  of  their  fluidity,  had  required  any  degree  of  coldnefs,  difcovc- 
raole  by  a  fealed  weather-glafs. 

XXV. 

It  has  long  been  fuppofed  agreeable  to  the  wifdom  of  nature,  that  cold  7^  <vidgaY 
«nd  heat  fhould  both  of  them  bc  endued  with  a  fdf-invigorating  power,  *»^  ?J^** 
which  each  might  exert  when  furrounded  by  its  contrary  j  and  ^^^^^^^f* 
prevent  their  mutual  deftruâion.  Thus^tis  fuppofed,  that  in  fummtr,  the 
cold  expelled  from  the  earth  and  water  by  the  fun's  fcorching  beams, 
retires  to  the  middle  région  of  the  air,  and  there  défends  it  felf  againft  the 
heat  of  the  fuperior  and  inferior.  And  thus,  alfo,  in  fummer,  when  the  air 
about  us  is  fultry  hot,  we  find,  that  cellars  and  vaults,  hâve  the  oppofite 
Guality  ;  fo,  in  winter,  when  the  external  air  freezes  the  lakes  and  rivers, 
the  internai  air,  in  the  famé  vaults  and  cellars,  becomes  the  fanâuary  of 
heat  :  and  water,  frefh  drawn  out  of  the  deeper  wells  and  fprings, 
in  a  cold  feafon,  not  only  feels  warm,  but  manifeftly  fmokes.  And 
having  purpofely  inquired  of  in^enious  men,  who  had  bccn  very 
deep  under  ground,  fome  in  coal-pits,  and  fome  in  mines,  one  of  them 
affirmed,  that  at  the  bottom  of  a  groove,  he  found  it  very  hot  in  Sep^ 
tember  -,  another,  that  he  often,  in  fuch  places,  found  it  hot  enough  to 
be  troublefome  in  winter  ;  and  a  third,  who  is  a  mafter  of  mines,  that 
he  found  them  hot  ail  the  year  long.    And  to  xnanifeft»  that  fuch  ob- 
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Phts! €è.  fertàtiolis  Wi!l  hôld,  eVcn  îil  cold  régions,  Câptaîn  ^amesy  giving  an  ac- 
couftt  ôf  Cbàrltm  iflàhd,  fays  "  that  his  rtien  found  it  more  mortifying, 
**  cold  to  wade  thro*  thc  water  In  the  bcginnîng  of  June^  when  thc  lêa 
*•  Was  ftiU  ©f  fcc^  than  in  December^  when  it  was  increaûng."  Hc  adds, 
*«  that  from  their  well,  ont  of  which  they  had  water  in  December^  they 
**  had  none  in  Jutf.**  And  tù  ftrengthèn  the  obfefVatlon  yct  fbrther,  an 
ingenious  phvficiàn,  who  liir^d  fome  years  in,  and  about  Mofctntoj,  told  me» 
hé  hoB  thére  v^th  feme  fprings,  iVhofe  water  froze  not  at  ail  near  the  fpring- 
head,  but  that,  at  a  great  dillance  from  thence^  it  be^ui  to  be  thinly  cas'd 
mtr  With  îcfc.  He  àdded,  that  his  own  wcU  was  afout  fix  fathom  decp, 
ffOfn  the  fur fece  ôf  the  eàrth,  to  that  pf  thc  water  ;  that  the  water  in  it 
wa«  about  three  ôr  four  fisiAôîti  deep  5  that  this  well  froze  not  aÛ  the  win- 
ter  \  nor  the  well  ôf  his  nêighbour,  which  was  but  one  fathom  deep  tcy  the 
lùpefflcfes  of  thé  water  -,  and  that  when  a  bucket  of  water  was  newly  drawn,, 
ic  woùld»  if  âgUaCéd,  fmoke  ;  btit  that  from  the  well  itfelf,  when  the  wa- 
ter in  it  vTdA  left  quiet  and  tmdifturbM,  he  did  not  perceive  any  fmoke  ta 
rife. 

Aiid  hàTii^g  purpofefy  inqùited,  whcthfcr,  in  the  winter  he  fbund  it  as 
hot  in  ^élkrs  at  Mofeâw^  aè  il  ufuaHy  is  in  that  feafon  in  ours  ^  he  anfwered» 
that  when  thê  dôors  àhd  Windows  wef e  carefuily  ihut,  to  hinder  the 
imnièdiàtè  côftififrerèe  betwiitt  the  indudedand  extemal  air,  he  often  found^ 
if  hè  flây^d  long  in  his  cellar,  it  would  not  only  défend  him  from  the 
Aar^efe  of  the  Ruffian  icâld,  in  winter^  but  keep  him  ahnoft  in  a  fweat, 
tho*  he  laidafide  his  furs,  So  that  if  we  mayrdyupon  the  teftimony  of  our 
fenfes,  *tis  argued,  we  muft  neceffarily  admit  cellars  to  be  warmcr  in  win- 
ter than  in  fummer,  and  confequently  ailow  an  Antiperiftqfis. 

But  confidering  the  reafon  of  the  thing  abftraâied  from  the  ex- 
^fimMife  that  »t  pwtended  to  prove  an  Antiperifiajis,  it  feems  very  ra- 
thaml  «ô  rigeft  *t.  Fôr  in  the  firft  place,,  according  to  thc  courfe  of  na- 
ture, oiie  tfentmry  <)Mght  to  deftroy,.  nôt  to  ftrengthèn  another.  And 
tiefett^  \i^  a  tnà^m,  that  nàtursJ  caufei  always  aét  as  much  as  they  can. 
And  certaûity^  as  to  our  cde>  wherern  we  trcat  not  of  living  créatures,  1 
cUttiM  but  tkink  the  toîom  phyficalty  demonftrative.  For  manimate  a- 
gjBbts  aA  nbt  by  thôice^  but  by  a  neceffary  impulfc  ;  and  not  being  en^ 
dtewM  wîth  tfndkfrftanding  and  wîll,  they  cannot,  of  th^mfehTes,  beabîe 
tt  ittôdèWiie  «r  fufpend  theîr  aftiofts*  Nor  is  thcre  uny  danger,  that 
cjoid  anà  beaty  whofe  eaufes  are  fo  tooted  m  nature,  ihouîd  be  lofl: 
îft  tte  w^ld,  tho*  eadh  paîrel  -of  matter^  that  happcns  to  be  fur- 
jwttided  With  bodies,  whfcrein  a  contrary  qualit^  reîgns»  were  not  en- 
Aiwed  with  M  incomprehenfîbîe  facuky  of  feîf-invîgoration.  And  na- 
twe  eirti«r  dees  nod  need  the  hcte  of  this  îmaginary  power,  or  cf- 
•^  hzk  feoburfe'tô  k  tô  rcsy  tittie  purpofe  :  ftnce  we  fee,  that  tho* 
itefe  <|ualit4e&  fubfift  in  thc  worid,  yct,  in  <a<a,>  bottles  of  water, 
^àsBûty  «îd  ot^r  fiquôrs,  carried  up  and  ttewn  in  thé  fiimmer,  are  re- 
gdlarly  waimod  by  die  embient  air.     And  in  Mifwv^y  and  other 

cold 


Digitized  by 


Google 


Exptrint^ts  »àd  Otfirvatkms  upoH  Cold.  égr 

cold  northera  countries,  men,  and  other  animais,  hâve  often  their  vital  beat  Pnrsr es. 
dtrftroyed  bf  the  cold  that  furrounds  them,  being  thereby  aâually  frozen  to  ^ 
dcîath.  And  {  wonder,  that  the  followers  of  AriftotU  fliould  not  take  no- 
tice of  that  famous  cxperinient,  whercby  he  prétends,  that  hot  watcr  wîll 
fooner  songeai  than  œld.  For  îf  the  matter  of  faft  were  trite,  it  woul4 
fufficiently  maiiîfeft,  that  the  heat  hai^bouréd  în  thewater,  isdcftroyed,  not 
invigoraledby  the  coldnefs  of  tlie  air  that  furrounds  it.  And  tho*  it  istrue, 
that  white  dirrounded  with  black,  or  blaek  with  white,  becomes  thereby 
the  more  confpicuous^  yet  'tis  acknowled^,  that  there  is  no  rea!  increafc, 
or  intenfion  oreither  quality,  butonly  a  comparative  one  in  regard  to  our 
fenfes^  obtained  by  this  eomparifon.  Nor  dées  a  pumice-ftone  grow  more 
dry  than  k  was  in  the  fire  or  earth,  by  being  transferred  intô  the  air  or 
water^  and  confequently  furrounded  with  eîther  of  thofc  twp  fluids, 
which  the  fchoois  teach  to  be  moift  éléments  :  neither  will  a  pi^ce  of 
4im  glafs  become  really  more  tranfparent,  tho'  one  fhould  fèt  it  in  ^ 
frame  of  ebQny.  ^Tis  commoniy,  indeed,  alledged,  as  a  proof  of  the 
power  nature  has  given  bodies  of  Aying  their  contnu'ies,  that  drops  of 
waDer,  fajling  upon  a  table,  vill  colleâ  into  little  globes,  tQ  ^vold  thç 
contrary  quality  în  the  table,  and  keep  themfdves  frpm  bein^  ^Wl** 
lowed  up  by  the  dry  wood  :  but  the  caufe  prètended,  h^  np  inte» 
iieft  in  the  effeét  ;  for  litde  dn^s  of  water,  where  che  gr^vity  is  not 
great  enough,  tofuraiountthe  aétionof  the  furroondîng  fluid,  if  they  meet 
yrkh  fmall  duft  iipon  a  cable,  gathoâr  it  up  as  they  roU  al^ng,  and  their  fur- 
faces  being  covered  with  it,  do  not  immediately  touch  theboard,  which 
cife  they  wouid  ftiek  to.  And  to  fhew  that  the  globular  figure,  which  the 
drojpa  of  wacer,  and  other  liquors,  fometimes  ac(|uire,  proceeds  qot  from 
their  refiftîog  oif  dryi>efs,  but  either  from  their  foeing  every  w^y  prefs'd,  at 
leaft,  alnioft  equall^y  by  fome  ambient  fluid,  of  a  diikgreeing  nature,  or 
from  fome  other  caufe  differing  frpm  that  the  fchoc^s  would  aflign  ;  the 
drops  of  water  whiçh  fwim  in  oil,  fo  as  to  bc  furrounded  with  it,  will  bc, 
iikewife,  globular;  yet  oilis  atrue  moiftening  liquor  as  well  as  water.  And 
the  drc^  of  quick-filver,  tho*  upon  a  table  they  are  more  difpofed  than 
water,  to  fiatner  into  a  round  figure,  yet  that  they  do  it  not  as  humid  bo- 
dies is  évident  -,  becaufe  quick-filver  brokcn  into  drops,  will  fliew  moft  of 
them  gbbular,  not  only  în  oil,  but  in  water.  And  that  it  is  from  the 
incongruity  k  has  to  certain  bodies,  that  its  drops  refufc  to  ftick  to  a 
table,  but  gather  themfelves  into  little  fphcres,  as  if  they  defignM  to 
touch  the  wooden  plain  in  a  point,  appears,  becaufe,  tho*  the 
famé  drc^  will  retain  the  famé  figure  oa  ftone  or  iron,  yet  they 
readily  adhère  to  gold,  and  lofe  their  fphericity  upon  itj  tho*  gol4  be_ 
a  much  drier  body  than  wood,  which,  as  far  as  diftillation  manifcfts, 
muft  oontain  numerous  humîd  parts  of  feveral  kinds.  But  as  to  die 
jtntipêrijtafis  of  cold  and  heat,  the  Peripatetics  t^k  of  thofequalkiçs  being 
«ach  furrounded  by  its  oppofite,  as  if  both  of  them  hadan  undei^suiding. 
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and  forefight,  that  in  café  it  did  not  gather  up  its  fpiris»  and  gqard 
againft  its  antagonift,  it  muft  infallibly  perifh  ;  which  is  to  transform 
phylical  agents  into  moral  ones.  And  as  reafon  déclares  againft  thecom- 
mon  opinion,  fo  experiment  alfo  may  be  alledged  againft  it. 

The  grand  expérimenta  which  a  late  champion  for  Antiperifiafis^  makes 
bis  leading  argument  to  eftablifh  it,  and  which  ts  fo  gqnerally  orgcd 
on  that  occafion,  arifes  from  the  heating  of  quick-lime  in  coid  wa- 
ter.  Now,  I  cannot  but  hère  admire  at  the  lazineâ  and  credulity  of  man- 
kind,  who  hâve  fo  long,  and  generally  acquiefced  in  what  they  miglbt  fo 
eafily  hâve  found  to  be  falfe  ;  for  if,  inftead  of  cold  water,  you  quench 
the  lime  with  hot  water,  the  ebullition  will  be,  oftentimes,  ïax  greater 
than  if  the  liquor  were  cold.  And  this  might  well  be  eaq>eâed  ; 
hot  water  being  much  fitter  than  cold,  fuddenly  to  pervade  the  body 
of  the  lime,  and  haftily  diflblve,  and  fet  at  liberty  the  fiery  and  ikiine 
parts,  wherewith  it  abounds.  And  what  a  greater  intereft  faits  may 
hâve  in  producing  fuch  beats  than  cold,  I  hâve  alfo  tried  by  pouring  acid 
fpirits,  and,  {^rticularly,  fpirit  of  fait  upon  good  quick-lime.  For  by  this 
means  there  would  be  a  far  greater  degree  of  heat  ezcited,  than  if 
I  had  ufed  common  water  :  and  this,  whether  I  employ'd  the  fpirit 
cold  or  hot.  For  in  either  café,  fo  fmall  a  portion,  as  abouc  the 
bignefs  of  a  wallnut  of  lime,  put  into  a  fmall  gla&,  would,  by  the 
graduai  addition  of  a  little  fpirit  of  fait,  both  hifs,  fmoke,  and  boiJ 
very  furprizingly  ;  and  notwithftanding  the  fmall  quantity  of  the  matter, 
conceive  fo  great  a  heat,  that  I  was  not  able  to  hold  the  glais  in 
my  hand.  And  to  Ihew  how  little,  heat  excited  in  quick-lime  by 
cold  water,  proceeds  barely  from  the  coldnefs  of  that  liquor  :  I  caufed 
a  parcel  of  good  lime  to  be  beaten  fmall,  and  putting  one  part  of 
it  mto  a  glafc  veflTcl,  I  drench'd  it  plentifully  with  oil  of  turpentine, 
more  than  it  woùld  imbibe  ;  the  odier  portion  I  likewife  drench'd 
with  common  water  ;  and  both  thefe  liquors  having  ftood  in  the  £une 
room,  that  they  might  be  reduced  to  a  like  degree  of  coldnels,  the 
event  was,  that  the  oil  of  turpentine,  notwithftanding  its  aâual  cold- 
nefs,  and.  the  great  fubtilty  and  penetrancy  of  parts,  which  it  bas  in  com- 
mon with  other  chymical  oils,  being  of  anunfit  texture,  (cem*d  not 
to  make  any  diflblution  of  the  powdered  lime  \  and  did  not,  for  lè- 
verai hours,  that  I  kept  it,  proouce  any  fcnfiible  beat  therein  ;  wbilft 
that  part  on  which  common  water  had  been  poured,  foon  conceived 
fo  ftrong  a  heat,  that  it  broke  a  large  open-mouth'd  glafs,  into  the 
bottom  whereof  it  was  put  -,  and  not  only  grew  fo  hot,  that  I  could 
not  endure  to  hold  it  in  my  hand,  but  fcnt  out  at  the  mouth 
of  the  glafs,  tho*  that  were  confidcrably  diftant  from  the  lime,  a  large 
wliîte  fume,  fo  hot,  that  I  could  not  bear  to  hold  my  hand  ovcr  it. 
And  to  prevent  an  objeétion,  which  I  forefaw  might  be  raifed  againft 
the  experunent  made  with  oil  of  turpentine,  from  the  oleaginous  nature 
of  that  liquor  ?  I  covered  a  pièce  of  the  famé  fort  of  quick-lime, 
with  highly  reftified    fpirit  of  wine  \  but  tho*  I  left  them  togetber  ali 
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night,  yet  I  perceivcd  not,  thatthc  liguor  had  atall  flaked  the  lîme,  whîchPHYSics. 
continued  in  an  intire  lump,  till  fubftituting  common  water,  it  quîckly  ap-  '  * 

peared  to  be  ûakcd,  and  fell  afunder  into  a  fcind  of  minute  white  powder. 

In  freezing  a  bafon  to  a  joynt-ftool,  with  a  mixture  of  fnow  and  fait, 
'  by  the  fire-fide,  *tis  pretendcd,  that  the  firc  fo  intends  the  coïd,  as  to 
enable  it  to  congeal  the  water,  that  ftagnated  upon  the  furface  of  the 
ftool,  betwixt  that  and  the  bottom  of  the  veffef.  But  how  little  need 
there  is  of  Ântiperijtafis  in  this  experimcnt,  appears  from  hence,  that 
I  hâve  purpofely  made  it  with  good  fuccefs,  in  a  place  where  there 
neither  was,  nor  ever  probably  had  been,  a  lire  :  and  this  trial  I  could 
confirm  by  fcveral  other  experiments  of  the  like  nature  •,  but  this  one 
is  fufficient. 

•Tis  farther  delivered  for  faô,  that  if,  having  almoft  fiUed  a  large  pot 
with  fnow,  and  placed  in  the  middle  of  the  fnow  a  vial  full  of  water, 
this  pot  be  put  ovcr  the  fire,  the  coldnefs  of  the  fnow  will  be  fo  in- 
creafed  by  the  hcat,  from  which  it  flics  into  the  water,  as  to  turn 
that  liquor  into  ice.  But  tho'  I  feveral  times  tried  the  experiment,  yet 
neither  in  earthen,  nor  in  filver  vcflels,  could  I  ever  produce  the  pro- 
mifed  ice.  And  I  rcmember,  that  a  very  learned  man,  who  wondered 
tp  find  me  fo  diffident  of  what  he  faid  he  kncw  to  be  true,  readily 
undertook  to  convince  me  by  ocular  proof  ;  but  with  no  better  fiiccefs 
than  I  had  before. 

And  in  café  the  trial  (hould  fucceed,  fome  time  or  other,  yet  will 
there  be  no  necefEty  of  deriving  the  effeâ  from  Ântiperiftqfis.  For 
tho*  the  fire  would  then  contribute  to  the  cfFeét,  by  haftening  the  dif^ 
folution  of  the  fnow,  yet  the  heat  of  the  fire  does  but  remotcly,  and 
by  accident,  caufe  the  production  of  ice  ;  fînce  other  agents  will  do 
the  famé  thing,  that  are  qualified  to  make  a  quick  diflbiution  of  the 
fnow,  whether  they  be  hot  or  not  i  as  fpirit  and  crude  fait  of  nître, 
will,  either  of  them,  by  a  due  application,  bring  fnow,  by  diffolving 
it,  to  cong^  water  ;  tho*  the  fpirit  and  the  nitre  be  gpnerally  agreed 
upon  to  be  aâually  cold,  and  one,  if  not  both  of  them,  to  be  poten- 
tially  cold  too. 

Having  thus  difpatchM  the  experiments  pretended  to  prove  an  Ânti^ 
periftqfis^  I  fliall  next  examine  the  obfcrvations,  alledged  to  that  pur- 
pofe  ;  of  which  the  jM-incipal  are,  the  coldnefs  of  the  middle  région  of 
the  air  ;  the  increafe  of  men's  appetite  in  winter  ^  the  génération  of  hail  ; 
and  the  heat  and  cold  in  cellars,  and  other  iubterraneal  places,  when  the 
contrary  quality  reigns  in  the  air. 

To  begin  with  the  firft  of  thefc.  I  will  not  now  difpute,  whether 
the  fécond  région  of  the  air,  hâve  really  the  coldnefs  afcrîbed  to  it  :  I 
fce  no  neceffity,  however,  of  employing  an  Antiperijiqfisy  to  keep  the  fé- 
cond région  of  the  air  for  the  moft  part  cool.  Without  taking  in  the  caufe 
imagin*d  by  the  fchools,  an  obvious  and  fufficient  one  may  be  eafdy 
aflign*d  hcreof.    For  the  air  bcing,  as  to  fenfe^  cold  of  its  own  nature,  fo 
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by  its  refle£tcd  rays  i  their  heat  i$  fo  langMid,  by  that  cime  they  arrivr , 
difpers'd,  at  the  fccond  regioo  <rf  th<£  air,  aA  to  be  unable  to  ovcr-power 
it3  oatural  coldnefs»  increaieid  perhaps  by  fooie  frigorifie  fpirits,  t)v^  imy 
Ëjod  a  nu>re  ootiunodious  harbour  there*  than  in  ocher  parts  of  che  atmo- 
ipherc.  Aûd  whatcver  be  the  true  caufe  of  thc  coldœis  in  die  middic  ré- 
gion of  the  air,  I  admire  to  find  it  &>  coofidendy  afirrîb'd  to  Antifmf^ 
tofi^i  by  tfae  Jriftotelians  :  for,  according  to  them^  'cis  the  sature  of  the 
air  to  be  a$  well  bot  as  nioifl:  -,  wd  acoordinp;  to  the  iame,  bodi  che  uppcr 
région  of  the  aîr  always,  and  die  lower  in  ûmmer,  is  kepc  hot,  die  for- 
mer by  the  neîghbourhood  of  the  imaginary  élément  of  firc,  and  thc  ht- 
ter  by  the  refl^on  of  the  fii  n-beams  from  the  eardi  :  kow  dmfore 
cornes  Jntiferiftafis  to  take  place  hère  ?  For,  as  they  iây,  tboiè  bodies 
hâve  theîr  cold  and  heat  iacreas'd  by  AUtipiriftafii^  chat  are  on  borhfides 
a0ail'd  by  others  of  a  contrary  quality,  to  th^  which  is  natural  to  rhe 
furrounded  hoày  \  but  th^  vhole  élément  ^ï  air»  and  conreqiieBd7  tbe 
middle  région,  beiog,  as  they  would  perfuade  o$,  hot  ai  its  own  nature  ; 
what  Ihadow  of  probabilîtv  îs  there»  ÛM  the  higheft  amd  lowell  régions, 
by  being  hot»  mould  make  the  middle  n^îon,  vhidi  is  alfo  naoïralljr 
hot,  intenfely  and  durably  cold  ?  Howev^r^  it  doei  noc  appear,  ii' 
the  air  be  naturally  rather  cold,  than  hot,  that  the  feeoiid  région  moft 
awe  the  intenfe^efs  of  that^uality  to  an  A»iipm^afis.  For  tliegroand 
of  this  opinion»  being»  thtf  bpth  the  firft  ini  ohe  thard  it^ons  are 
confiderably  hot»  I  would  j^dly  find  it  pnov'd  as  M  the  uppcr  ft- 
^ion.  ^Tis  true»  there  are  Vffo  reafons  ajledged»  ta  fliew  die  hot  of 
the  higher  re^on  of  the  air,  but  neitber  gf  ^m  feeoas  cogent.  The 
firft  is,  its  vicinity  to  the  elem^at  of  fire.  But  if  ve  confider  die 
diftance  of  that  dément,  which  they  place  oomîgUfOM  to  the  orb  of 
the  moon  -,  and  how  litde  nearex  to  «  the  qonqaKe  part  of  die  op- 
per  région  is,  than  the  convex  çf  thc  middle»  wc  siay  «dîly  ^oncewc, 
that  in  two  diftances,  that  are  both  of  them  fo  immenfe,  fo  finail  a 
difparity  cannot  be  more  confiderable»  than  the  greater  oearoeâ  of 
one  fide  of  a  fheet  of  paper  held  at  ihree  yank  diftaooe  firom  an  or- 
dinary  £re»  in  comparilon  of  thç  «her  fide  of  the  £une  paper  ;  or 
than  the  diftances  of  a  fnuU  wart»  aad  of  the  aeigMxMjring  paits  ef 
the  iàce»  when  a  man  cixs^g»  within  «w>  or  three  yards  of  tiie  firt 
But  *tis  not  ww^  while  to  pnQiTQQîijse  this  oonfideration,  becade  die 
argument  againft  which  'tis  alledg'd,  is  buik  upon  che  groundiefi  fup- 
pofitioa  of  Àbc  decaeot  of  6re  ;  a  figmcnt  which  maay  of  cbeoifelvcs 
are  albam'dipf  a  a<id  indeed  its  eodfteooe  is  as  licde  to  be  difcovci^br 
reafon^  as  petceiv'd  by  fenfe. 

The  ^ther  ai^Pa^Pat  fior  x)»  b^t  of  the  third  regioii  ef  the  air, 
îs»  that  i6eyry  xncMpis  ane  kindkd  by  it    But  noc  hère  n>  examine, 

Mhcthsr  aU  DMtvfy^ihsf  jQÙWt  andihfftfiMPe  pafi  im  fieiy,  m  roBy 
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klndled  exhalations  5   we  fcc,  that  in  thc  lower  région  of  the  air,   and  înPn  ysics. 

winter»  thofe  fircs  called  either  Helena,  or  Caftor  and  Pollux,  are  gênera-  ^ 

ted  in  great  ftorms,  and  hang  about  the  fàils  and  (hrouds  of  fhips.     Nay, 

do  not  we  mach  more  frequendy*  fee,  that  Hghtning  is  produced  at  ail  fêa* 

ions  of  the  year  *,  for  in  warmer  countries  thoufands  hâve  obferved  it  to 

thunder  (and  fo  hâve  I  in  winter)  in  the  middle  région  of  the  air  ?    And 

if 'tis  not  the  beat  of  the  lower  part  of  the  air,  that  kindles  thofê  exhalations  ; 

and  if,  notwithftanding  the  coldnefs  ofthe  fécond  région,  fiery  meteors 

may  be  frequently  generatcd  therb  ;  I  (ce  not  how  the  produâion  of  fuch 

meteors  argues  thc  beat  of  the  third  région  of  the  air.     And  if  that  re- 

Çion  bc  not  hot,  then  it  will  bc  eafily  granted,  that  the  coldnefs  of  the 

kicond  muft  very  improperly  be  attributed  to  fuch  an  Ântiperiftajhy  as  it 

is  generally  aloîbed  to. 

Let  us  next  coniider  that  aphoriftical  iàying  of  Hippocratesj  ^'  the  Vif- 
*«  ctrs  are  hottcfl  in  thc  winter,**  togethcr  with  the  obfervation  whereon 
k  feems  to  hâve  been  grounded.  I  will  not  now  enquire  whether  any 
arguments  for  the  contrary  may  bc  drawn  from  the  heat  and  thirft 
men  feel  in  fimuner,  and  the  itfnefhment  they  then  find  by  drinks^ 
fruits,  and  ochcr  aliment  aâually  coki  ;  what  I  principally  intend  is, 
that  I  much  more  doubt  the  maccer  of  faâ,  than  that,  in  cafe  it  bc 
true,  it  may  be  accounted  fior  wîthout  thc  help  of  Anîifmfi€fis^  in  the 
TU%u-  notktfi  of  that  tenn. 

And  fîrft»  tlic  proof  «foally  tù'oi^ht  of  the  greater  beat  of  men's^ 
ftomachs  îo  winter,  is,  that  they  then  havc  a  greater  appetite.  But 
dae  aphorifm  ftippolës  digcfkion  to  bc  madc  in  the  ftomach  by  heat  ;. 
and  confequendy  dut  tfae  fironger  digeftion  madc  in  the  winter,  is  an 
arguaient  thc  ftocnach  is  then  hotter  than  in  other  feafons  of  thc 
year.  The  error  of  thîa  (iippofition,  need  not  bc  iblemnly  pnoTcd, 
Unce  there  are  fevcral  tfaings  in  nature,  that  agrée  not  with  it,  and 
particakriy  tfae  ftrong  conooétion  madc  in  ravenous  fi(h,  whofe  fto- 
machs  and  blood  are,  as  I  havc  purpofely  obfenrcd,  fenfibl^  cold.  But 
if  it  Ihould  in  fome  cafés  prove  true,  that  there  is  realiy  m  mcn*^  bo- 
dies  a  far  greater  heat  in  winter  than  in  fummer,  yet  this  woukl  not 
infer  an  Antiftrifi^s  in  the  fcnfe,  wherein  I  oppofe  it.  For  thc  irîtal 
heat  lodgM  in  the  heart,  always  gencrating  out  ofthe  bk>od  and  juices, 
that  coBtinually  circulatc  thro*  that  part,  plenty  of  fpirits  and  warm 
exbaladons,  whtch  tranipire  thro'  the  popes  ofthe  flcin  in  much  g^'cater 
quantities,  than,  Dotwithftanding  thc  affirmations  of  SimBorins^  any 
thing  but  my  own  triais  coold  havc  periuaded  me  ;  thcfe  warm  ftcams 
finding  the  pores  of  the  fkin  ftraitned  and  fliut  up,  gradually  grow 
more  numefous  in  the  ibody,  and  tfaereby  beat  the  ftomach,  as  wdl  as 
the  other  internai  parts.  Perhaps,  alfo,  the  lame  coolîng  corpufcles  or 
température  of  the  air,  that  produce  cold  ui  winter,  may,  by  Ihntting 
in  cerUftB  kinds  of  efluvia,  or  altering  the  motion  or  texture  of  the 
blood,  rcduce  it  to  fiicb  a  difpofition,   ai  ihail  increafe  thc  appetite, 
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Ph  ysics.  as  wcUas  the  concoftion  in  the  ftomach,  promotcd  by  thc  ftomachical  men- 
ftruum,  or  ferment,  which  either  is  ncwly  generated  in  winter,  or  more 
plentifuUy  fupplied  (by  the  circulation  of  the  blood)  in  that  feafon  than  in 
others.  And  to  Ihew,  that  a  kcen  appetitc  may  be  procur'd  by  agents 
cndow'd  with  very  diftinâ:  and  contrary  qualitics  ;  aromatic  fauces,  winc 
and  vinegar,  ail  of  them,  in  moft  mcn,  beget  an  appetite,  tho*  the  two 
former  be  confeffedly  hot,  and  the  lattcr  cold.  And  fo  wormwood,  and 
the  juice  of  lemmons,  havc  both  of  them  frequently  reliev'd  duU  and  weak 
ftomachs  ;  tho*  the  one  be  confeffedly  a  hot  fimple,  and  the  other  a  cold 
onc.  And  in  fome  cafe$,  either  the  frigorifie  corpufcles  themfelvcs,  and 
perhaps  fome  other  unknown  to  us,  brought  along  with  them,  may  fo 
ibllicit  the  ftomach,  as  to  caufe  an  eager  appetite,  not  precifely  by  their 
being  cold  or  hot,  but  by  their  peculiar  nature  ;  as  wc  hâve  inftances 
of  fome  among  us,  who  by  walking  in  the  fnow,  procure  an  iniàtiabJe 
hunger.  And  the  learned  Fromundus  relating  how  himfdf,  by  walking 
long  on  the  fnow,  was  furprîz*d  with  fuch  a  canine  appetite,  takcs  no- 
tice, that  the  chief  caufe  of  the  fainting  was  in  the  ftomach  :  and  that  he 
found  by  his  own  expérience,  that  part  difcompos*d,  twitch'd  and  pro- 
vok*d  to  retchings.  Hc  adds,  that  hc  thinks  the  chief  caufe  rfthc  Bu- 
limia  to  confift  in  certain  fteams,  that  peculiarly  affeâ  the  ftomach, 
which  they  gnaw  and  diftend.  And  juft  before  he  obferved,  that 
ftraining  to  fetch  deep  coughs  is  a  prefent  remedy  in  this  diftemper, 
by  difcfcirging  the  ftomach  and  lungs  of  thofe  fnowy  fpirits,  which  werc 
either  attra^icd  in  refpiratîon,  or  had,  fome  other  way,  infinuated  thcm- 
felves  in  thofe  parts  :  fo  that  befides  the  cold,  abftraâedly  confider'd,  the 
ftomach  may  be  peculiarly  affeâed  by  other  attendants  of  the  frigorifie 
corpufcles,  that  grow  powerfiil  in  frofty  weather.  To  this  ît  wcll  a- 
grees,  that  feveral  hâve  been  fubjeâ  to  a  Bulima  in  our  dimate,  who 
endure  nothing  near  fo  great  a  cold,  nor  are  fo  much  diibrder'd  by  it, 
as  multitudes  of  others,  who  in  Nova  Zembla^  and  other  frozen  régions, 
never  complain*d  of  having  contraâed,  even  in  thc  midft  of  winter,  any 
fuch  difeafe. 

Another  argument,  urg'd  in  favour  of  Jntiperiftiifisy  is  borrowed  from 
the  production  of  bail,  which  is  prefum*d  to  be  generated  in  fummer 
only,  not  in  winter  ;  and,  accordine  to  the  fchools,  is  made  in  the 
loweft  région  of  the  air,  by  thc  cold  of  the  falling  drops  of  rain  being 
fo  highly  intended  by  the  warmth  it  meets  with  in  the  air  near  the 
earth,  as  to  congeal  the  water  wherein  'tis  harbouPd,  But  tho*  I  thînk 
thc  génération  of  bail  hard  to  be  well  cjqplain'd;  yet  I  rejeâ  the  receîv'd 
doârine  about  it,  for  feveral  reafons. 

And  firft,  'tis  not  univerfally  true,  that  hail  falls  not  but  in  fum- 
mer, or  very  hot  weather  j  for  I  hâve  myfelf  obferv*d  it  to  hail 
at  the  latter  end  of  November  ;  and  that  when  fome  frofty  days 
had  preceded,  and  when  the  coldncis  of  thc  weather  was  complain*d 
of.    Nay,  the  Ipngeft  fhower  of  hail  that  I  rcmcmbcr  to  havc  feen, 
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fcU  about  a  week  before  the  end  of  January^  on  a  nîght  preccded  by  Physics, 
a  very  frofty  day,  which  itfclf  was  preccded  by  the  Iharp  fit  of  frofty 
weather.  And  when  the  tedious  fliowcr  was  over,  thcre  came  to  the 
houfe,  whcre  I  then  was,  a  fervant  to  one  of  my  domeftics,  and  re- 
lated  to  her  mafter,  and  others,  that  ihe  was  mifled  ont  of  the  bea- 
ten  way,  whcre  the  ftorm  found  her,  bv  an  Ignisfatuus  which  fhe  long 
miilook  for  a  common  light.  Now,  how  the  noâurnal  air  could  kin- 
dle  a  fiery  meteor  by  its  coldnefs,  s^d  at  the  famé  time  congeal  the 
falling  drops  of  water  înto  ice  by  its  warmth,  I  fhall  leave  the  patrons 
of  Antiperifiiffis  to  cônfider  ;  and  only  add,  that  doubdefs  other  ob- 
fervations  of  the  like  kind  havc  been  often  made,  tho*  perhaps  fel- 
dom  recorded  :  for  within  a  very  few  weeks  of  this  ftprm,  fome  fervants 
of  mine  aiiîrm'd  they  had  oblèrved  it  to  hail  two  or  three  times  befîdes. 

Next,  if  Ariftotle  hath  riehtiy  aflign'd  the  caufe  of  hail,  *tis  fome- 
what  ftrangc  it  fhould  not  faU  far  mxxt  frequentiy  in  fummer,  and  efpe- 
cially  in  hot  climates,  than  it  does  ;  conlidering  how  often,  in  allpro* 
babil  ity,  the  drops  of  rain  fall  cold  out  of  the  fecond  n^ion  into  the 
warm  air  of  the  firft.  And  more  ftrange  it  is,  thac  even  in  thofe 
parts  of  ^gypty  whcre  it  rains  frequentiy  enough  and  plentifully, 
tho'  not  about  Grand  Cairoy  yet  about  Alexandria  and  Peltffiumy  it  fhould 
never  hail  no  more  than  fnow,  as  the  learned  Proffer  Alpinus  affirms. 
Befides,  as  to  the  génération  of  fnow  in  the  upper  région  of  the  air, 
and  hail  always  in  the  lower,  my  own  obfervation  bas  afForded  me 
many  inftances  that  feem  to  contnuliâ  the  tradition.  For  I  hâve  ob- 
ferved  that  in  many  great  grains  of  hail,  befides  a  hard  tranfjparent 
îcy  ihell,  there  was,  as  'twere,  a  fnowy  pith  of  a  foft  white  fubfrance  % 
and  this  fnowy  part  was  moft  commomy  in  the  middle  of  the  Icy, 
but  fometimes  otherwife.  And  laftly,  the  fàvourers  of  Antiperifiafis 
would  hâve  the  drops  of  rain  in  their  defcent,  to  be  congeal'd  apart 
m  the  ambient  air  ;  but  the  irr^ular  and  angular  figures  we  often 
meet  with  in  hail,  gives  litde  countcnance  to  this  doârine  :  and  hail 
often  falls  in  grains  too  large  by  far  to  comply  with  Ariftotl^s  con- 
ccit.  For,  not  to  mention  the  grains  of  hail  I  hâve  myfclf  obferved 
to  be  of  a  bignefs  unfuitable  to  this  opinion,  feveral  eye*witnefles 
hâve  inform'd  me  of  their  having  obferved  much  greater  than  thofe 
I  hâve  donc  :  and  particularly  an  eminent  'virtuofo  of  unqueftiona- 
ble  crédit,  afiirm'd  to  me,  that  he  had  at  Lyons  in  France  obfervM 
a  fhower  of  hail,  many  of  whofe  grains  were  as  large  as  ordinary 
tennis-balls,  and  which  greatly  damaged  the  window  and  tiles  of  the 
houfes,  anfwerable  to  that  unufual  bulk«  And  Bartboline  déclares,  that 
he  himfelf  obferv'd,  in  another  fhower  of  hail,  grains  of  a  larger  fîze  ; 
A  fingle  one  weighing  no  lefs  than  a  whole  pound.  But  tho*  this  it- 
fclf is  little  in  comparifon  of  what  I  remember  to  havc  met  with  in 
authors  ;  yet  it  abundantly  fuffices  to  difprove  the  vulg^  conceit  about 
the  génération  of  bail,  till  we  meet  in  thefe  countries  with  fhowersof 
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Physics.  r^n,  whofe-finglc  drops  provc  to  be  as  large;  which  I  prefiime tho& 
'  who  afcribc  hail  to  Antiperifia/is^   will  not  cafily    fhcw  us. 

I  corne  now  to  confider  the  laft,  and  indeed  rhe  principal  ezampJe,, 
that  is  given  of  Antiferifiafis^  the  coldnefs  of  ceilars,  and  other  fiib- 
terraneal  vaults   in   fummer,  and  theîr  heat  in  winter. 

And  firil,  as  to  the  refreûiing  coldnels  which  fbbterraneal  places  a£- 
ford  in  fummer,  I  both  deny  that  they  are  then  colder  than  in  win- 
ter; and  aflert,  that  tho'  they  were,  that  coldneâ  would  not  ne- 
ccflarily  infer  an   Antiperiftafis. 

We  muft  conûder  then,  that  in  fummer  our  bodies  having,  for  ma- 
ny  days,  or  weeks,  been  conftantly  furrounded  with  an  air,   which,  at 
that  feafon  of  the  year,  is  much^  botter  than  in  wihter,  or:  other  feaibns  ? 
our  fenfes    may  eafily   impofe  upbh   us,    and  we   be  much  miftaken, 
by  concluding  upon  their.teftimony,  that  the  fubterraneal  air  we  then 
find  fo  cool,  is  really  colder  than  itwas  in.  the  winter,  or  the  fpring-;. 
as  they  who  corne  oax  of  hot  baths  think  the    air   of  the  adjouùng 
rooms  very  frefh  and  cool,  which  they  found  to  be  very  warm^  when 
coming  out  of  the  opeh  air,   they  went  thro*  thofc  warm  rooms  ta  the 
bath.     And  the  depth  and'  retiredneis  of  thefc  fubterraneal  caves  kcep 
the   air  they  harbour,  from   being  any    thing  near  fo  much   affeâol 
with  the  changes  of  the   feafoti,   as  the  outward  air,    that    i&  frecly 
expos'd  to  the  fun's  rays»   which  pierce,    with  aay  {bnfiblc  force,  fo 
little  into  the  ground»   that  diggers  feldom  obferve  the  cartk  to  be 
dried  and  difcolour^d  by  them  beywd  the  depth  of  a  very  ficw  fi«. 
And  I   hâve  found^    in  very   âiallow   mines,    not  above.  fix  or  feven 
yards  deep,  tho*  the  mouth  were  wide,  and  the  defccnt  perpendicular, 
the  air  was  cool  in  the  heat  of  fummer  ^  ib  that  the  free  air,   and 
our  bodies  that  are  always    immers'd   in.  it,    being  much    wanner  in 
fummer  than  at  other  times  ;   and   the  fubterraneal  air,    by  reafon  of 
its  remoteneis  from  tho£b  caufea  of  altération,  continuing  ftill  the  ikme, 
or  but  very  little  chang'd;  it's  no  w<Mider  there  IhoiJd.  appear  adif« 
ference,  as  to  feniè,  when  our  bodies  pais  from  one  to  another  of  them. 
And    fuppofing  the  air  of  cellars  and  vaults  were  really  colder  ia 
fiimmer  than  in  winter,   that   is„   were  difcovered  to   hâve  a*greater 
coldnefs  not  only  as  to  our  fenfe  of  feeling,  but  as  ta  weather-^glaifes; 
yet  need  not  we  hâve  recourfe,  for  the  iblution  of  the  difEculty,  to  an 
Antiperiftafis^  which  'tis  much  harder  to  underiland,  than   to  find  out 
the  caufe  of  the  phenomenon  ;  which  feems,  in   ihort,  to  be  this  ;  that 
as  there  are  warm  exhalations,  in  ail  feafons,  plenti&Ily  fent  up  by  the 
fubterraneal  heat,  from  the  lower  to  the  fuperficial  parts  of  the  earth  ; 
thcfe  fteams,  (which  in  winter  are  in  a  great  meafure  repreffed,  or  chcck- 
ed  in    their  afcent,.  by   the  cold  froft  or  fnaw,  that  binds  the  furface  of 
the  earth,  and  choaks  up  its  pores)  which  being  detained  in  the  ground, 
would  temper  the  native  coldnefs  of  the  earth  and  water,  and  confc- 
quendy  that  of  fprings;»  and  of  the  fubterraneal  air,,  are  by  the  heat 
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means  the  water  of  deep  fprings  and  wells,  and  the  fubterraneal  air, 
beiog  deprived  of  that  which  is  requifite  to  allay  their  wonted  coldnefs, 
are  left  to  difclofe  a  highcr  degree  of  it,  and  fecm  to  hâve  that  gua- 
lity  increafed,  when  indeed  it  is  but  frced  from  the  mixture  or  its 
contrary  that  weakened  it. 

As  for  the  heat  we  find  in  cellare  and  vàults  in  winter,  the  folu- 
tîons  already  given  will  be  appUcable  to  that  phenomenon  alfo  ;  which 
by  this  way  is  yet   more  eafy  to  be  accounted  for  than  the  othcr. 

But  it  may  be  juftly  queftioned,  whether  cellars,  in  gener^,  are  bot- 
ter in  the  winter  than  they  are  in  fummer.  As  for  the  tcftimony  of  our 
fenfes,  upon  which  alone  men  ufually  conciude  the  affirmative,  it  may 
in  this  café  eafily  deceive  us.  For  thofe  places  being  fheltred  from  thc- 
ivinds,  and  kept  from  a  free  communication  with  the  outward  air,  they 
ivili  be  much  lefs  expofed  than  others  to  the  adion  of  the  agents,  what- 
cver  they  are,  that  produce  cold  in  the  air:  fo  that- our  bodies  be- 
ing conftantly  immers'd  in  the  air  cooled  by  the  winter,  and.  jconfe- 
quently  broueht  nearer  to  the  temper  of  that  air  -,  when  thofe  bpdies 
corne  into  cellars,  the  fubterraneal  air  muft  feem  warm  to  us,  tho*  in 
itfelf  it  were  unvaried  as  to  its  temper. 

Now  that  many  cellars  are  indeed  colder  in  the  mi^Oc  of  winter, 
than  in  the  heat  of  fummçr,  tho*  not  in  refpeft  of  our  fenfes,  yet  in 
refpeft  of  other  bodies,  which  hâve  not  the  lame  predifpoûtion^,  I  am 
induc'd  to  believe  by  fomç  experiments  I  purpofely  made.  Having  on 
a  frofty  evening  hung  out  in  a  garden  two  feal'd  weather-glaffes,  that 
they  might  be  reduced  as  near  as  pofîble  to  the  temper  of  the  am*. 
bient  air^  I  brought  one  of  t;hem  into  ^  cellar,  and  it  foon  began  ma- 
nifeftly  to  rife,  and  in  two  or  three  hours  afcended  five,  or  fix  divi-. 
fions,  whilft  the  liquor  in  the  other  fealed  weather-glafs,  that  continued 
fufpended  in  the  famé  part  of  the.  garden,  rather  a  Jittle  fubfided, 
than  rofe  ;  which  fhews  that  the  a,ir,  harbour*d  in  cellars,  is  not  fo 
powcrfiilly  afFefted  by  the  ordinary  efficients  of  cold,  as  the  free  exterr 
nal  air.  And  to  Ihew  that  the  fubperraneal  air,  tho*  it  be  lefs  afîeâed 
by  the  outward  cold,  may  bé  fbmewhat  affcfted  by  it,  iaftead  of  grow- 
ing  hotter  by  Antiperijlajis  ;  I  (hall  add,  that  early  in  the  morning,  in 
frofty  weather,  the  liquor  in  the  famé  weather-glafs  appeared  more  fub- 
fided,  than  over  night  :  ,which  fhews  that  the'  external  air  leffened,  not 
increafed,  the  warmth  of  the  air  in  the  cellar.  Andhaving  there  placed 
a  widc-mouth*d  glafs  of  oil,  whiçh  in  thawing  weather  rcmained  ail 
night  fiuid  as  beibre  ;  thé  famé  liquor,  the  very  riext  night,  which 
proved  feverely  frofty,  was  fo  far  f rozen  and  congealed,  as .  to  fink  in 
other  oil,  and  keep  îts  furface  exaftly,  tho*the\ glafs  were  .turned  upfidç 
down.  And  prolccuring  my  trial,  I  found,  that  in  a  fliarp  iroft, 
and  great  fnow,  the  liquor  which  over-nisht  was  beneath  the  fourtU 
divifion,  a  fuddain  thaw    comiug  wifh  a  louth-wind,  the  next  morn.- 
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Physics.  ing  in  the  famé  cellar  the  lîquor  was  afcended  to  tbt  eig^th.     And 
^     '  long  continuîng  the  weather-glafs  in  the  famé  cellar,  to  watch  îts  al- 
térations every  night  and  mornîng,  I  regîftred  more  obfervations,  that 
confirmed  me  in  my  opinion.    And  after  thefe  experiments,   meeting 
iivirh  a  leamed  Polander^  I,  without  declarîng  my  opinion,  enquired  of 
him,  whether  in  his  country  he  had  at  any  time   obferved   béer   to 
freeze  in  cellars  in  frofty  weather  ;  who  anlwered,  that  in  the  coldeft 
vinters,    if  the  béer  were  fmall,  the  barrels  would  often  be  frozen, 
but  not  if  it  were  ftrong.    And  I  hâve  myfelf  obferved  hère  in  Eng-^ 
land^  barrels  of  béer  to  be  frozen  in  the  cellar  in  exceeding  cold  wea- 
ther ;  fo  that  one  of  them  being  full,    and  the  lîquor  expanded  by 
freezing»  it  was  forced  out  at  certain  chinks,  which  feem'd  to   hâve 
been  made  by  that  expanfive  force  ;  and  the  liquor  fb  thrown  out, 
adhered  in  a  confiderable  lump  to  the  outfide  of  die  vefTel  ;  yet  this 
cellar  had  its  Windows  carefully  fhut,  and  lay  not  only  near  a  kîtchin» 
where  lire  was  conftantly  kept,  but  had  this  principal  mark  of  a  good 
cellar,  that  in  the  heat  of  fummer  it  aSbrded  drink  fufficiently  cooL 
And  enquiring  of  the  phyfîcian  to  the  Ruffian  emperor,  whether  theîr 
cellars,  at  Mofcow  were  rcally  very  cold  in  fummer,  he  anfwered  they 
were  not  \  that  they  had  diftinâ  cellars  for  fummer  and  for  winter  i 
that  their  finall  béer  would  quickly  grow  four  in  their  cellars  in  fum- 
mer, if  their  veflels  were  not  kept  in  fnow  ;  and  therefore  that  their 
way  was  to  make  at  the  bottom  of  their  fimimer  cellars  a  deep  layer  of 
fnow,  on  which  they  afterwards  caft  a  convenient  quantity  of  water, 
whence  the  whole  mafs  might  be  turned  into  a  kind  of  ice.     In  this 
fnow  they  keep  their  cafks  ;  makine  fbmetimes  a  layer  of  fnow,  and 
a  layer  of  cafïcs  ;  and  digging  out  dieir  veflels,  as  they  hâve  occafion 
to  ufe  them.     From  ail  which  it  appears  how  groundlefly  *tis  aflkmed 
of  cellars,  that  as  they  feem  to  the  fenfê,  fo  they  really  are  hotter  in 
winter  than  in  fummer. 

But  if  it  Ihould  happen,  (as  poffibly  it  fometîmes  may)  that  avault 
or  cellar  is  really  warmer  in  fummer  than  in  winter  ;  yct  I  fee  not 
why  this  fhou'd  drive  us  to  acknowledge  an  Antiperiftafis  :  for  neithcr 
could  the  effcét  be  made  out  by  that  5  nor  would  there  be  any  ne* 
ceflîty  to  hâve  rccourfe  to  it. 

For  fuppofing  an  Antiperiftafis  intelligible,  it  were  impropcr  to  alledge 
it  in  our  cafc  %  fince  to  invigorate  the  warmth  of  the  air  by  the  cold, 
the  air  muft,  according  to  the  peripatetics,  be  environed  with  odier 
cold  bodies,  and  the  heat  retire  as  fàr  as  it  can  from  them  j  and  ac- 
cordingly  *tîs  obferved,  that  in  winter  the  deepeft  cellars  arc  warmeft. 
But  in  the  café  before  us,  the  fubterraneal  air,  tho'  above,  it  havc  the 
cold  that  rcigns  in  winter  ;  yet  beneath,  the  fubterraneal  heat  makcs  the 
earth  very  warm.  The  learned  Morinus  înforms  us,  that  about  the  year 
161 5.  he  vifited  the  mines  of  Hungary^  and  particularly  dcfccnded  into 
the  deep  gold  mine  at  Cremnitz  :  and  that  after  he  had  defccnded  four- 
fcorc  or  a  hundrcd  fathom,  he  found  it  exceflivdy  hot,  tho*  he  had  buta 

ilight 

Digitized  by  V^OOÇlC 


but  alfo  thofc  of  lèverai  others,  unanirooufly  aflured  him,  thc  lower 
r^ion  of  the  earth  was  alJ  the  ycar  long  very  hot,  as  well  in  winter 
as  he  found  it  in  fummer  :  fo  that  it  feems  in  winter  the  heat  of  thc 
fubterraneal  parts,  lels  remote  from  the  niperficies,  cannot  be  increafed 
by  the  coldnefs  of  the  more  internai  parts  of  the  earth,  thofe  parts 
being  themfelvcs  conftantly   hot. 

Indeed   he  fays,  that  he  found  the  fupreme  région  of  the  earth,  as  he 
calls  it,  which  is  that  next  the  air,  exceedingly  cold,  both  as  he  went 
down  into  the  mine,  and  as  he  came  up  again  ;  and  this  he  afcribes  to 
Antiperiftqfis.    But  he  alfo  relates,  that  'twas  in  July^  and  in  very  hot  wea* 
ther,  that  he  went  down  into  the  mine,  and  that  he  exchanged  his  clothes 
for  a  light  loofe  linnen  garment,  fuch  as  the  diggers  wore  ;  and  this  him- 
felf  mentions,  as  that  which   much  increafed  the  coldnefs  he  felt:  fo 
that  if  befîdes  this  we  confider,  that  he  defcended  into  a  cooler  place, 
his  body  being  already   effefted  with  the  great  heat,  which  as  he  elfe* 
where  takes  notice,  the  feafon  had  given  the  outward  air  ;  and   being 
perhaps  much  heated  by  riding  or  walking  to  the  mine  ;  no  wonder 
^e  found  the  change  very  fenfible  as  he  went  down.     And  'tis  the  lefs 
furprizing,  that  he  found   the  upper  région  of  the  earth,  as  he  calls  it^ 
more  cold  when   he  came  up  again  :  ûnce   befides  the  toil  of  going 
down,  and  afcending  thro'  narrow,  low,  and  difficult  paifages,  he  came 
out  of  a  place  fo  cxccffively   hot,  that  he  tells  us,  the  overfeer  of  thc 
mine  would    not  go  back  with   him  the  famé  way  he  came,  but  took 
a  far  fhorfer,  tho*  a  more  dangerous  way,  caufing  himfelf  to  be  drawn 
up  in  a  perpendicular  groove  -,    becaufe  he  faid,  'twas  very  unhealthy, 
coming  out  of  a  phce  where  the  diggers  work  naked,  and  where  they 
cven  melt  in  fweat,  to  make  any  long  flay  in  the  upper  région  of 
the  earth.     So  that  this  author,  altho*  he  maintains  Antiperiftafis^  yet 
allows  the  upper  région  to  be  hot  in  winter,  as  well  as  cold  in  fum- 
mer ;  and  confequendy  that    in  winter,    it  has  not  a  cold  région   be- 
neath,  as  well  as  above  it.     But  befides  this,  the  matter  of  faft  feems  ve- 
ry favourable  to  my  opinion  ;  for  I  may  juflly  refer  the  cold  he  felt 
near  the  furface  of  the  earth  to  the  déception  of  his  fenfe  j   but  the 
heat  he    felt  within  the  bowels  of  the   earth,    cannot  be  referred  to 
the  famé  caufe:  fince  he  tells  us,  that  at    the   top  of  the   great   and 
perpendicular  groove,    by   which  the  mine-mafter  was  drawn  up,  there 
afcended  a  large  fmoak,  that,  even  above  the  mouth  of  it,  felt  aélu- 
ally  hot.     And  befides  his  own  confcflîon,  that  the  deep  parts  of  thc 
mine  were  more  than  fecmingly  hot,  I  can  draw  further  proofs  from 
thefe  two  circumftances,  that  I   hâve  elfe-whcre  met  with  in  his  nar- 
rative: the  one,  that  on  the  furface  of  the  earth,   it  was  than  excef- 
fively  hot  ;  another,  that  the  fmoak,  which,  notwithftanding  this  heat 
appcared  hot,  had  in  its  afcent  paifed  thro*  four  or  five  hundrcd  feet 
'  of 
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Physicjs^  of  a  cold  région  of  the  eartli,  whereby  k  may  well  be  fuppofod  to 
hâve  bîen  much  infrigidated,  To  thefe  relations  of  Morinus^  we  may 
add,  the  arch-bifliop  ofUp/al  affirms,  that  going  in  the  year  1528  to 
vifit  thofe  deep  mountains  (as  he  terms  them)  in  Poland^  whence  rbey 
dig  folid  fait  5  and  having  defccnded  fifty  ladders,  he  found  in  the  deep- 
er  places,  that  the  workmen  were  naked,  becaufe  of  the  heat  5  io  tJ»t 
fuppofing  the  time  of  the  year  not  to  be  confiderablc  in  tbis  cafc,  it 
feems  from  hence,  that,  provided  a  man  defcends  low  enough  into 
the  bowels  of  the  earth,  he  will  find  it  very  hot,  even  in  places  that 
want  thofe  metals,  or  marcafites,  or  other  like  minerai  iubftances, 
by  the  aâion  of  faline  liquors,  or  exhalations  upon  which,  'tis  pro- 
bable, the  heat  obferved   in  mines  may  be  produced. 

I  hâve  hitherto  fhewii,  that  the  heat  of  cellars  and  vaults  in  win- 
ter,  has  been  very  improperly  afcrib*d  to  Antiperiftqfis.  It  bas  al/b 
been  unneceffarily  afcribed  thereto.  For  as  the  air  of  thofe  places  is 
proteftcd  from  the  greateft  part  of  the  adventitious  coldnels  that  reîgps 
m  the  outward  air  \  fo  the  fubterraneal  air  has  a  poûtive  caufe  of  heat  in 
winter,  that  it  has  not  in  fummer.  For  as  we  formerly  obferv'd,  in  fum- 
mer  the  pores  of  the  earth  being  dilated  by  heat,  the  warm  exhala- 
tions, that  ufed  to  mix  with  moift  vapours  in  the  bowels  of  the  earth, 
are  calPd  out,  and  exhal'd  5  but  in  winter,  the  furface  of  the  earth, 
being  hardened  by  froft,  or  its  pores  clog*d,  the  hot  fteams,  that,  as 
we  lately  faw,  continually,  and  in  plenty  afcend  from  the  warm  r^- 
on,  or  lowcr  parts  of  the  earth,  are  in  great  part  detained  and  im- 
prifoned  in  celJars,  and  other  fubterraneal  cavities,  where  confequently 
they  produce  fuch  a  heat  as  to  thofe  who  corne  out  of  the  çoîd  air, 
may  be  very  fenfible.  And  this  the  rather,  becaufe  whilft  men,  by 
the  coldnefs  of  the  feafon,  are  more  than  ordinary  careful  to  ftop 
up  the  paffages,  at  which  the  external  air  may  get  in,  they  at  the 
famé  time  ftop  up  the  vents,  at  which  the  fubterraneous  exhalations 
i^ig'^^  Z^^  ^^^'  ^^^  ^  v^^y  grave  author  having  occafion  to  menti- 
on cellars,  relates  it,  as  a  praftice  in  feveral  houfes  ofatown  where 
he  had  been,  to  keep  vents  in  their  deep  cellars,  which,  in  the  fum- 
mer,  were  opcned  from  time  to  time,  to  keep  the  places  fwect  and 
wholefom,  and  alfo  to  let  out  the  warm  exhalations,  that  would  other- 
wife  flat  and  deaden  their  liquors.  And  thefe  fleams  were  affirmM 
to  bave  been  feveral  timcs  obferved  to  afcend  vifibly  into  the  free  air, 
like  fmoak  :  which,  feveral  phenomena,  and  particularly  what  is  faid  of 
the  hot  fumes,  that  manifcftly  afcended  out  of  the  great  groovc  in  the 
liungarian  mine,    may  render  crédible. 

We  corne  now  to  confider  that  phenomenon,  which  is  much  uig'd  in 
favour  of  Antiperijiafts^  the  fmoakîng  of  water,  drawn  in  frofty  wea- 
ther,  out  of  deep    welIs  and   fprings. 

But 


Digitized  by 


Google 


ExpertmenU  and  Ùhfervations  upon  Coîd.  70  j 

But  furely  *tis  veiy  împroperly  that  fomc  urge  for  Antiperijfqfis^  fuchPHysics; 
cxamples  as  the  ftrange  fpring  near  the  temple  of  Jupiter  Ammon^  which  ' 
Lucretius  and  others  obferved  ta  hâve  been  exceeding  cold  in  the  day 
time,  and  as  hot  at  night  ;  for,  not  now  to  examine,  whether  the 
ftory  bc  fabulous,  or  might  not  be  afcrîbed  to  fome  crafty  trick  of 
the  pricfts,.  who  defign*d  to  impofe  upon  Alexander^  as  wcll  as  others,. 
and  procure  an  admiration  of  the  place  ;  in  this,  and  other  the 
like  cafés,,  for  inftance,  the  fprings  in  the  iflands  oï  Maldiviûy  mcntion*d 
by  Pyrady  muft  be  referred  to  the  peculiar  nature  of  the  fpring,.  or  fome 
other  hidden  caufe  -,  fmce  if  the  water  ofthem  were  but  ordinary,^  and  the 
phenomena  the  effeâs  of  Antiperiftafisy,  it  might  juftly  be  expeâed,  that  the 
like  Ihould  happen  in  ail  fprings  -,  which  is  contrary  to  common  expérience. 

*Tis,  related,  that  in,  or  near  the  little  Danifa  ifland  Hueena^  where 
the  famous  Tycbo  buiJt  his  Urani-Burgum^  there  is  a  fpring  among 
many  ordinary  ones,  that,  evcn  in  the  coldeft  wintcr,  is  never  frozen  ;. 
which,  in  thefe  régions,,  happens  exceeding  rarely.  Oiaus  Magnus  alfo  re* 
JUtea^  that  in  another  part  of  the  \iin%of  Denfnark*^  dominions,  ^zvz.  Nidrqfia^ 
pne  of  the  chief  cities  of  Norwayy.  there  is  a  lake  that  ncvcr  freezes». 
And  the  learned  Jofephus  Acofta  tells  us,,  that,  among  a  very  great  number 
of  hot  fprings  to  be  met  with  in  PerUy.  "  there  is  a  courfe  of  water, 
^'  at  the  baths,  which  they  call  the  baths  of  Inguûj  which  cornes  out 
^^  ail  hot  and  boiling,  and  that  joining  to  it,  there  is  another,.  whofe 
"  water  is  as  cold  as  ice/*  He  adda  "  that  the  Peruvian  emperor^  was 
•  '*  accuftomed  to  temper  the  one  with  the  other  i  and  that  it  is  won- 
**  derfiil  to  fee  fprings  of  fuch  contrary  qualitics,  Ib  near.  one  to  ano- 
**  ther."  Hence  it  ihould  feem,  that  fprings  may  obtaln  very  peculiar 
and  ftrange  qualities  from  the  nature  of  the  places  through  which 
they'  pafs,  or  fpom  other  caufes.  And  who  knows  what  intereft  fuch 
caufes  as  wc  are  ftrangers  to,  may  hâve  in  fome  phenomena,  that  arc 
whoUy  afcrib'd  to  the  heat  and  cold  of  the  fuperficial  part  of  th« 
ground  i.  and  what  efFeâ:  they  hâve  upon  many  other  fprings  fome  of 
which  that  are  very  deep,  rife,  pcrhaps,  from  the  warm  région  of  th« 
earth,  and  are  there  afftdted  by  the  place  ;  as  both  thefe  and  othèrs 
may  be  by  unknown  minerai  juices  and  fteams  -,  tho'  we  well  know,  that 
fome  of  them,  which  are  faline^  without  being  at  ail  fenfibly  hot,  will 
powerfully  refift:  congélation? 

But  the  fmoaking  ofwaters  drawn  from  deep  places  îh  frofty  weather; 
does  not  neceflarily  in  fer  fuch  water  to  be  warmer  in  winter  -,  fmce 
that  effedt  may  procced  not  from  the  greater  warmth  of  the  water, 
in  fuch  wcathcr,  but  from  the  greater  coldnefs  of  the  air.  For 
a  man's  breath  in  fummer,  or  in  mild  winter  weather,  becomes  very 
vifible;  the  cold.  ambient  air  fuddcnly  condenfing  the  fuliginous  fteams^ 
difcharged  by  the  lungs  ;  tho*  in  warmer  weather,  they  arc  readily  difFufed 
in  imperceptible  particules  through  the  air.  And  I  hâve  obferved 
upon  th^  opening  of  Iffues  in.  fome  mens  arms,  that  tho'  no  fmoak 
be  vifible  in  fummer,  it  will  be  very  confpicuous  in  exceeding  Iharp. 
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Physics.  wcather,  tho*  thc  arms  fccm  to  hâve  Icfi  heat  in  frofty  weather,  than 
in  fummer  5  fince  in  thc  former  fcafon,  thcy  are  manifeftly  more  ûender,  the 
flefhy  parts  and  juices  being  condenfed  by  the  coldnefs  of  the  air.  And 
tho*  thc  infenfiblc  tranfpirations,  continuaUy  made  from  ail  thc  parts 
of  our  bodies,  are  not  vifible  hère,  cven  in  wintcr  ^  yet  in  extremdy 
cold  countrics,  as  Nova  Zewbla^  or  CharUton  ifland,  thofe  effluvia  havc 
been  obfervcd,  not  only  to  be  thîckned,  but  to  be  turned  into  \Gt 
it  felf,  fometimes  within-fidc  thc  failors  ihoes.  An<J  hère  in  England^ 
having  lately  employ'd  a  labourer  to  dig  a  deep  pit  iû  vcry  frofly  weathcr, 
two  fervants  of  mine,  who  ftood  by  to  fee  him  work,  aflured  me,  when 
thcy  returned,  that  the  fteams  of  his  heated  body  were  frozen  upon  thc  out- 
fide  of  his  waiftcoat. 

And  feeing  how  faft  the  water  in  ponds  and  ditches,  waftes  in  fununer, 
tbere  is  no  caufe  to  doubt,  that  itthen  continuaUy  exhales  away  more  plen- 
tilîilly,  than  in  wintcr  ;  nay,  in  the  fummer,  wcoftenfee,  inthemornings 
or  evenings,  the  face  of  the  water  cover*d  with  a  miftor  fmoak,  that  rifes 
out  of  it.  And  I  havc  fometimes  obferved  this  aggregate  of  exhalations  to 
hover  over  the  water,  and  make,  as  it  were,  another  river  of  a  lighter  liquor, 
that  conform'd  it  felf,  for  aconfiderabte  way,  to  the  breadth  and  winding  of 
the  ftream  whence  it  procceded.  And  I  think  it  will  be  eafily  granted, 
that  the  water  in  fummer  time  is,  at  leaft,  as  warm  at  noon,  when  fuch  ex- 
halations are  not  vifible,  as  in  the  morning  when  thcy  are,  tho'  the  air  be 
coldcr  at  this  part  of  thc  day,  than  at  that  ;  which  obfervation  gives  us  thc 
truc  reafon  of^the  phenomenon. 

And  tho*  notwitbftanding  ail  this,  it  were  made  to  appear,that,  in  fome 
cafés,  the  fmoaking  water  of  fprings,  may  be  really  warmer  in  wintcr 
than  in  fummer  ;  yet  a  fufiîcient  reafon  of  the  phenomenon  appears 
from  what  I  havc  already  delivered  above  the  détention  ofthewann 
fubterraneal  vapours  by  the  froft,_fnow,  and  rain,  that  render  thc 
carth  lefs  perfpirable  in  wintcr. 

That  therc  arife  large  warm  fteams,  from  thc  lower  parts  of  the  carth 
may  be  proved,  not  only  by  what  is  already  mentioned  of  the  Hungarian 
mines,  but  by  the  common  complaint  of  diggers  in  mofl  deep  ones, 
who  fay  thcy  are  often  troubled,  and  fometimes  endangered  by  fudden 
damps,  which  frequently  fo  ftufF  up  and  thicken  the  fubterraneal  air, 
as  to  make  it  not  only  unfit  for  refpiration,  but  able  to  extinguilh 
their  lamps  and  candies.  And  I  havc  vifited  mincs^  where  inquiring 
of  the  diggers,  whether  thofe  hot  exhalations,  that  compofe  their 
damps,  did  not  fometimes  aâually  take  fire  within  the  bowels  of  the 
carth,  thcy  anfwcred,  that  in  fome  of  their  pits,  and  particularly  in 
one  thcy  fhcw'd  me,  thcy  did  j  when,  the  exhalation  fuddenly  kindlin^ 
would  make  a  report  at  the  mouth  of  the  pit  like  a  mufquet  i  and  that 
thc  flame  would  aoually  burn  off  the  hair,  and  fcorch  the  fkins  of  thofe 
workmen,  who  did  not  feafonably  getoutof  the  pit,  when  the  exhalation 
appeared  to  be  near  kindling  -,  or  did  not  fuddenly  fall^own  fiât  with 
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ned,  and  evcn  twice  m  one  day.  And  it  Iccms  to  me,  .as  well  as  to  Mo- 
rinus^  very  probable,  that  thofc  great  quantities  of  rain,  fnow,  and 
ftorms,  and,  perhaps,  fome  other  meteors,  taken  notice  of  in  winter, 
may  rather  confia:  of  thefe  fubterraneal  fteams,  than  the  vapours  and 
exhalations  attrafted  by  the  fun.  For  the  fon's  heat  is  then  very  lan- 
guid,  and  afts  upon  the  ground  only  during  the  day  time,  which  is 
very  Ihort;  whereas  thofe  meteors,  are  generated  indifferently  at  ail 
hours  of  the  day  and  night  ;  and  the  flcy  is  often,  for  many  days 
t<^ether,  quite  overcaft  wîth  clouds,  and  the  furface  of  the  ground 
fo  bound  up,  that  it  will  fometimes  frecze,  even  in  the  fun-fhine: 
whence  'tis  not  by  much  fo  likelv,  that  the  heat  of  the  fun,  in  the  midft 
of  ail  thefe  difadvantages,  fhould  elevate  fo  great  a  plenty  of  exhala- 
tions and  vapours,  as  is  requifîte  to  compofe  me  rain,  fnow  and  ftorms, 
which  fometimes  laft  almoft  ail  the  winter,  as  that  thcy  fhould  be  fup- 

1>lied  by  fubterraneal  (leams,  plentifully  fent  up  by  the  heat  that  continal* 
y  reigns  in  the  lower  parts  of  the  earth,  and  by  traverfing  the  fea,  and  at 
other  vents,  get  up   mto  the  air. 

And  agreeably  to  this  dodrine  Morinus  was  told,  by  the  mafters  of 
the  mines  in  Hungary^  which  are  as  dcep  as  any  I  hâve  feen  or  read 
of,  that  the  miners  were  able,  certainly,  to  foretel,  Iboner  than  any 
other  men,  the  tempefts  and  fûdden  altérations  that  were  to  happen  in 
the  air,  from  finding  théir  lights  bum  blue,  and  from  other  manifeft 
figns,  in  their  grooves,  of  a  large  tempeftuous  damp  afcending  from 
the  lower  parts  of  the  earth,  tho*  the  (ky  above  were  clear,  and  the 
air  calm.  And  an  ingenious  phyfician,  who  lived  many  years  in 
Cornwally  told  me,  that  many  expericnced  fifher-men  afTured  him  they 
often  perceivcd  fires  fhining  in  the  night,  fometimes  in  one  place, 
fometimes  in  another,  which  were  fuppofed  to  be  kindled  by  the  fui- 
phurcous  and  other  fubtcrraneous  exhalations  -,  and  that,  whcn  they  faw 
thofe  fires,  cfpccially  if  any  number  appeared  in  feveral  places  ;  evcn 
fuch  as  were  well  accquainted  with  the  coaft,  would  not  continue 
long  out  at  fea,  but  rather  quit  an  opportunity  of  catching  fifh,  than 
not  nuke  hafte  to  Ihore  ;  having  often  obferved,  that  bold  and  unexpe-  ' 
rienced  mariners,  by  flighting  thefe  figns,  were,  in  a  few  hours,  caught 
in  a  tempeft. 

And  fome  years  fince,  upon  the  Irijb  coaft,  near  a  ftrong  fortrefs,  called 
DuncannoHy  where  many  of  his  majefty's  (bips  lying  at  anchor,  no  dan- 
ger  from  the  wind  being  apprehended,  there  fcemed  fuddenly  to  afccnd 
out  of  the  water,  not  far  from  them,  a  black  cloud,  in  fliape  and  bignefs 
like  a  barrel,.  which  mounting  upwards,  was  foon  followcd,  as  the  moft 
experienced  pilot  foretpld,  with  fo  hideouç  a  ftorm,  as  forced  thofe 
fliips  to  put  again  to  fea.  And  this  account  was  both  written  by  the  prin- 
cipal officers  of  the  fquadron,  to  their  fuperiors  in  EnglanJy  and  given 
foon  after  it  happencd,  by  the  chief  of  thofc  eye-witneiTcs,  and  parti- 
Vol.  I.  Xx  X  X  cularly 
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Ph  Ysics.  cularly  by  the  pilot^  to  a  very  near  kin&um  of  nûne»  who  ODauniiided 

the  land  forces  in  that  country* 

'Tis  alfo  faid,  that  not  far  from  the  cîty  of  Buda^  thcrc  is  a  hot 
fpring,  csJled  purgatory,  which  the  waters  of  the  Damhe  it  felf  arc  not 
able  to  keep  cool  5  nay,  within  the  very  banks,  betwixt  which  that  great 
river  runs,  there  boil  up  fprings,  which  in  theîr  lower  parts  are  intole^ 
rably  hot.  And  having  heard  of  a  ditch  in  the  north  of  £jtglandy  whence 
not  only  fubterraneal  fteams,  but  thofe  fo  fulphureous  as  to  be  eafily  in-* 
flammable,  conftandy  and  plentifullv  afcended  into  the  air,  I  inquired 
about  it  of  the  minifter  of  the  place,  who  was  well  verfed  in  mines  j 
and  he  attefted  the  truth  of  the.  relation  ypon  his  own  knowledgie.  k 
was  alfb  confirmed  to  me  ^y  a  yery  ingenious  gendeman,  who  went  pur- 
pofely  to  vifit  this  place,  and  found  it  true,  that  a^  lighted  candie^  beiag, 
held  where  the  exhalation  iffucd  out,  would  ^ve.  fire  thereto,^  and  njake  it 
aftually  flame  for  a  confiderable  time.  And  as  this  place  was  but  latcly 
taken  notice  of,  there  may  probably  be  very  many  others,  yct  undif- 
covered,  that  fupply  the  air  with  ftore  of  minerai  exhaladons,  proper 
to  generate  fiery  meteors  and  winds,  A  great  fearcher  after  mines  told 
me,  *tis  very  ufual,  in  fome  places,  vhcre  he  is  concemed  in  that  af- 
feir,  to  fee  certain  great  fires  moving  in  the  air,  which  the  diggçrs 
call  dragons.  And  the  Ruffian  emperor^s  phyfician  informai  me,,  he  had 
obferv'd,  in  winter,  a  river  in  Mufcovyy  where,  tho'  the  reft  of  the  /ûr- 
face  was  frozen,  there  was  a  part  of  it  near  a  mile  long,  that  remain^d 
uncovered  with  ice,  which,  probably,  was  kept  from  beîng  generated 
by  thofe  fùbterraneous  exhalations  $  fince,  he  lays,  he  fàw  them  afi::end 
up  ail  the  way  like  the  fmoak  of  an  oven.  And  in  cafe  the  matter 
of  faâ:  delivered  by  Olaus  Magnus  be  true,  concerning  the  ftrange  diaws 
that  fbmetîmes  happen,  with  a  terrible  noife,  in  the  great  lake  Vetery  tholè 
wonderful  phenomena  may  not,  împrobably,  be  afcribed  to  the  large 
afcent  of  hot  fubterraneal  fteams,  which  fuddenly  cracking  thick  and 
fblid  ice,  in  many  places  at  once,  produce  the  hideous  ibunds>  and  the 
hafty  thaw  he  fpeaKs  of.  And  this  fufpicion  may  be  countenanced 
from  hence,  that  before  thefe  flidden  thaws,  the  lake  begms,  with  great 
noife,  to  boil  at  the  bottom  ;  and  alfo  from  what  is  related  by  a  more  au- 
thenric  writer,  the  Jefuit  Martinius^  who  déclares,  that  at  Pekin^  the  capital 
of  Chinay  •tis  very  ufual,  after  the  rivers  and  ponds  hâve  continued  hard  fro- 
ztfi  over,  during  the  winter,  for  the  thaw  to  be  made  in  one  day  \  which,  fince 
the  freezing  of  the  waters,  as  he  tells  us,  required  many,  makes  it  very  pro- 
bable, that  the  fudden  thaw  is  efFeded  as  he  alfo  inclines  to  thmk,  by 
fubterraneal  fteams  ;  which  may  well  be  fuppofed  exceeding  lai^e,  and 
to  difïlife  themfelves  every  way  to  a  very  great  extent,  fince  they  arc 
able  fo  ibon  to  thaw  the  rivers  and  ponds  of  a  large  territory  :  and,  which 
makes  gready  for  our  purpofe,  they  begin,  contrary  to  vulgar  thaws,  from 
the  bottom  upwards. 

Sînce  then  the  lower  parts  of  the  earth,  fend  up  great  plenty  ci  ex- 
halations and  vapours  to  the  upper,  'cis  obviou^  xkàl  as  in  feveral  places 
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thelé  ftcams  gct  înto  the  air,  cithcr  thro*  vents,  or  by  growing  ftrongPnvsics- 
enough  to  force  themfelvcs  a  paflage  ;  fo  in  moft  others,  where  the  ' 
afcending  fteams  find  no  commodious  vents,  or  are  too  faîntly  driven  up 
to  force  themfelves  a  paffage,  they  muft  be  reprefs'd  or  detained  below 
the  furface  of  the  earth,  which  has  its  pores  in  wîntcr  ufually  block'd 
up  wîth  fnow  or  rain,  or  its  Ibrface  conftringed  and  hardned  with  ice 
cr  froft  ;  fo  that  thefe  exhalations  being  pcnt  in,  and  continually  re- 
ceiving  frefli  fupplies  from  beneath,  "tis  no  wonder,  if  they  Ihould  warm 
decp  cellars  and  wells,  where  they  are  thus  detained  :  and  thercfore  our 
hulbandmen  fpeak  rationally,  when  they  fay,  that  the  fnow  keeps  the 
ground  warm.  Dr.  Smith^  the  learned  Englijh  ambaflador  to  Mofcow^ 
inakes  it  to  be  one  ofthe  principal  reafons  of  the  great  fertility  of  the  coun- 
try  thereabout,  that,  during  almoft  ail  the  wînter,  the  ground  is  to  a 
sreat  height  coVered  with  fnow,  whîch  not  only  enriches  it  by  the 
lertilizing  fait  the  carth  gains  from  the  fnow,  when  that  comes  to  be 
melted  ;  but  alfo  contributes  to  its  improvement,  by  obftruâing  the 
pores,  at  which  the  nitro-fulphureous,  and  other  ufeful  corpufcles,  that 
are  fent  up  by  the  fubterraneal  heat,  would  eafily  get  away.  And  the 
Ruffian  emperor's  phyfician  has  aflured  me,  that  about  Mofcow^  where  the 
furface  of  the  ground  is  far  more  bound  up  in  winter,  than  'tis  in  thefe 
parts  ;  and  where  they  keep  their  cellars  much  clofer  5  the  fubterraneous 
exhalations  being  hinder'd  from  flying  abroad,  will,  in  time,  multiply 
fo  fail,  that  upon  the  unwary  openingof  their  doors,  which  hâve  been  long 
kept  Ihut,  therc  would  fally  out  a  very  thick  warm  fmoak,  which  has 
fometimes  brought  men  in  danger  of  lufFocation. 

I  muft  not,  however,  conceal  an  experiment  or  two  I  hâve  met  with, 
which  feem  to  (hew,  that  fubterraneal  places  are  really  hotter  in  winter, 
than  in  fummer. 

The  learnedjeiuit  Zucctnusj  afllires  us,  that  ha^ng  kept  a  good  {êal'd 
weather-glafs,  for  three  years  togethcr,  in  a  cellar,  he  found  the  water  to 
rifc  by  the  coldnefs  of  the  ambient  air  in  the  fummer,  and  to  be  de- 
preflcd  by  the  rarifadtion  of  it  in  the  winter  5  which  feems  undeniably 
to  prove  that  whatever  be  the  reafon  of  it,  the  heat  in  fobterraned 
places  is  indeed  greater  in  winter  than  in  fummer.  And  another  jefuit 
affirms,  he  found  by  a  weather-glafs,  that  a  well  at  the  place  where  he 
lived,  was  colder  in  fummer,  and  hotter  in   wînter. 

*Tis  not,  however,  univerfally  true,  that  cellars,  and  other  fubterraneal 
places,  are  hotter  in  winter  than  in  fummer.  For  my  own  obfervatîons, 
made  in  a  cellar,  with  a  fealed  weather*glafs,  manifeft  the  contrary.  I 
would,  therefore,  make  adiftinétion  of  fubterraneal  places  ;  for  fome  are 
deep,  as  the  beft  fort  of  cellars  5  others  deeper  yet,  as  the  Hungarian 
mines,  mention'd  by  Morinus  *,  and  fbme  again  are  but  (hallow,  as  many 
ordinary  cellars  and  vaults  :  of  thefe  three  forts  of  fubterraneal  places, 
the  deepeft  of  ail  do  not  feem  to  grow  hot  and  cold,  according  to  the 
feveral  feafons  of  the  year,  as  the  vulgar  doârine  of  antiperiftafis  re- 
quiresi    but  are^   according  to  fome  mineriaUfts^  continually  hot:  the 
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PHYsie^.fhallower  fort  of  fubterraneal  places»  beîng  fcnced,  from  the  outward  air, 
'  are  not  fo  fubjeâ  to  the  altérations  of  it,  as  open  places  ;  yet,  by  reafon 
of  their  vicinity  to  the  furface  of  the  earth,  they  are  fo  far  aficâed 
with  the  mutations,  whereto  the  outward  air  is  liable,  in  feveral  feafons 
of  the  year,  that  in  winter,  though  they  be  warm  in  refpeét  of  the 
colder  air  abroad,  yct  they  arc  really,  as  far  as  I  hâve  try'd,  colder  m 
very  cold  weather,  and  lefs  cold  in  warm  weather.  Thus  the  Pohniam 
nobleman,  formerly  mentioned,  aflured  me,  that,  in  his  country,  Iharp 
winters  would  freeze  fmall  béer  in  ccUars,  that  were  not  very  dcep,  tho* 
tt  continued  fluid  in  thofe  that  were.  And  the  anonymousjefuit  lately 
mentioned,  acknowledges,  he  found  but  litde  diflFerence  between  the 
température  of  the  water  in  the  well  he  cxamined  in  fununer,  and  in 
winter,  tho*  it  were  a  confiderably  deep  one  \  and  adds,  that  at  Fkrencej 
when  the  fubterraneal  vaults  are  fhallower,  the  air  is  obferved  to  be 
colder  in  winter  than  in  fummer  -,  tho*  the  contrary  has  been  found  in  the 
deep  cellars  at  Rome.  So  that  the  loweft  fort  of  fubterraneal  cavitics 
being,  for  ought  apperas,  perpetually  hot  ;  and  the  upper  or  ihallower 
fort  of  them,  being  colder,  not  hotter  in  cold  weather  than  in  warm  ; 
'tis  about  the  température  of  the  middle  forts  of  them,  fudi  are  the 
deeper  and  better  cellars,  that  the  queftion  remains  to  be  determined. 
We  muft  next  confider,  that  'tis  not  fo  eafie  a  matter  as  philofopliers 
think,  to  make,  with  the  weather-glafles  hitherto  in  ufe,  an  cxperi- 
ment  to  our  prefent  purpofe,  that  fliall  not  be  liable  to  fome  exception» 
cfpecially  if  the  cellar,  or  well,  be  very  deep.  For  the  gravity  of  that 
thick  and  vapid  fubterraneal  air,  and  the  greater  preflure  whtch  the 
air  may  there  hâve,  by  prefiing  in  an  atmofpherical  pillar,  lengthened 
by  the  depth  of  the  cellar,  may,  in  very  deep  cavities,  as  well 
alter  the  hcight  of  the  water  in  common  wcathcr*glaflcs,  as  heat  and 
cold  ;  and  fo  make  it  uncertain,  when  the  mutation  is  to  be  afcrîbed  to 
the  one,  and  when  to  the  other  ;  or  at  Icaft  very  difficult  to  détermine 
diftinâly,  what  fhare  is  due.  to  the  preflfure,  and  what  to  the  tempéra- 
ture of  the  air.  And  this  uncertainty  is  much  increafed,  by  confider- 
ing,  that  not  only  in  places  where  the  heights  ôf  the  atnnoipherical 
cylinders  differ,  the  prcfTurc  of  the  air  upon  the  fbgnant  water  in  the 
weather-glafles  may  do  fo  too  5  but  even  in  the  lame  place  the  inftru- 
ment  rcmainîng  unmoved,  the  preflure  of  the  atmofphere  may,  as  I 
hâve  often  obferved,  foon  alter  confiderably,  and  that  without  any 
confiant  and  manifeft  caufe  ;  fo  that  an  erroneous  eftimate  of  the  tem- 
pérature of  the  air,  can  fcarce  poflîbly  be  avoided,  without  the  help 
of  a  fealed  weathcr-glafs,  where  the  included  liquor  is  Aibjeâ  to  be 
affeÛcd  by  heat  and  cold,  and  not  preflure  of  the  air.  To  apply  this 
to  Zucchius  his  experiment  ;  unlefs  he  made  his  ohfervations  widi  the 
afliftance  of  a  fealed  weather-glafs,  it  may  be  fufpeâed,  that  he  mi^t 
âccidentally  find  the  water  in  a  common  one,  (which  he  appean  to  hâve 
m'd,  as,  probably,  knowing  no  other,)  to  be  hi^er,  when  he  look'd  on 
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ït  in  fummcr,  than  in  winteri;  not  becaufcreally  the  fobtcrrànealaîf  PHTrsici.- 
.was  colder  in  the  former  feafon»  than  in  the  latter  ;  but  becaofe  thé  ^-■"  "*'*"•*  ' 
atmofphcrc  chanced  then  to  bc  heavîer.  And  confidering  in  how  few 
hours,  I  hâve  fometimes  obferved  the  quick-fîlver,  both  in  a  gpod 
barometer,  and  ev^n  in  an  unfeal'd  weather-glals  furnifhed  with  quick- 
filvcr,  to  rife  almoft  an  inch  perpendicularly,  without  any  manifeft 
caufe  proceeding  from  cold  ;  I  cannot  think  it  impoflible,  that  in  long 
weather-glaffes,  fornilhed  only  with  water,  or  fomc  fuch  liquor,  the 
undifcerned  altérations  of  the  atmofphere's  preffure,  may  produce  very 
notable  ones  in  the  height  of  the  water  in  fuch  inftruments.  But  far- 
thcr,  Zucchius  having,  for  ought  appears,  made  his  obfervations  only  in 
one  place,  wc  are  notfure,  thatitwas  not  oneofthofe  whercon  fubter-^ 
raned  exhalations  hâve  a  peculiar  and  confiderable  efièél  ;' as  happens 
in  the  great  and  fudden  thaws,  that  fometimes  begin  from  the  bot- 
tom,  and  thereby  argue  their  being  produc'd  by  fteams,  afcending  from 
the  lowcr  parts  of  the  terreftrial  glob^  -,  which  may  be  farther  confirm'd 
by  what  was  formerly  noted  of  the  fudden  damps  happening  in  mines. 
But  what  is  of  the  moft  importance,  the  learned  Maignan  had  the 
famé  curiofity  as  Zucchius^  but  with  very  diflferent  fuccefs  ^  and,  there- 
fore,  this  inquifitive  perfon  rejeds  the  vulgar  doârine  of  antiperiftafis, 
upon  account  of  two  experiments»  For,  firft,  he  fays,  he  found  with 
a  thermometer,  that  when,  in  winter,  a  cold  northerly  wind  froze  the 
water  without  doors,  it  was  no  leis  cold  in  wine-cellars,  than  in  the 
famé  feafon,  and  at  the  famé  hour  of  the  day  in  his  ftudy  %  only  the 
paper-fhuts  of  his  window,  that  regarded  likewife  the  north,  beirig  put 
to.  And  thefe  cellars  too,  it  feems,  wcreof  the  very  beft  of  the  kind» 
wherein  the  greateft  cold  was  felt  fummer.  But  his  next  experiment 
is  yct  more  confiderable.     **    I  found,"  dys  he,  •«  with  a  very  exaéb 

V  thermometer,  that  the  greateft  coldneis  of  fome  excellent  winc-vaults,- 

V  ÎA  the  moft  véhément  heat  of  the  fummer,  was  not  equalto  that  they' 
"  had  in  the  winter  ;  tho*  the  former  feem*d  much  the  moft  fcvere  to  Icnfe.** 

Thus  far  our  learned  author,  who,  fèeming  by  the  nwithematîcal  part 
of  his  PerfpeSiva  Horaria^  to  be  an  accurate  and  induftrious  obferver, 
we  may  oppofe  his  e:q>erîment  to  that  of  Zucchius^  which  it  flatly 
contradiâs  ;  and,  chcrefore,  fince  the  depth  of  the  cellar  is  of  grcat  • 
moment  in  experiments  of  this  natnre  \  fince  alfo  the  particular  parts 
pf  the  place  or  foil,  where  the  cellars,  or  other  cavities,  happen,  may, 
in  fbnifi  cafés,  deferve  to  be  confiderM  ;  and  fince,  laftly,  neither  Zuc- 
cbius^  or  Maigwan^  feem  to  hâve  been  aware  of  the  differing  weights  of 
the  atmofphere  in  the  famé  place  ;  I  fliall  détermine  nothing  pofitively, 
till  thêe  èxperimentf»  has  been  carefiilly  made,  for  a  compétent  feace  ^f 
time,  in  feveral  places,  and  that  not  with  common  weather-^glaues,  but 
with  fealed  thermometers. 

Having  thus  ihewn,  that  tho*  expérience  be  fo  confidently  appeal'd 
19»  by  the    maintainers  of  antiperiftafis,   yet  nothing  confiderable  to 
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I^HYSfCp.  £avoitf  their  cauTe»  has  bee<i  Kitherto  drawn  from  tbence*»  I  (hallnext 
fliew,  that  it  bears  witnefs  agaînft  them. 

I  took  an  iron  rod,  about  tbe  bignefsofa  man's  finger,  havingat 
pne  end  pf  it  sè  very  broad  and  thîck  pièce  of  iron^  ihaped  almoft  iike 
a  fpatula,  that  the  q^antit7  of  the  matter  mig^t,  upon  the  igoiiion  of 
the  iron,  make  the  hçat  very  confid^abk:  then  caufîng  this  thick 
end  to  be  made  red  hot  in  the  fire,  and  kaving  fuddenly  quench'd  it  in 
cold  watcr,  I  could  not  perceive,  that  the  other  end  of  the  rod,  by 
which  it  was  held,  grew  at  ail  fenûbly  hot,  as  a  favourer  of  andperi^ 
ftafis  would  hâve  expefted  it  Ihould  do,  to  a  rery  high  degree  \  as 
prefuming,  that  the  innumerable  particles  of  heat,  which  fwarmed  in 
the  compaét  body  of  the  red  hot  part  of  the  iron,  muft,  to  fly  the 
cold  of  the  water,  retire  in  throngs  to^?ard$  the  other  extrême  of  the 
iron,  and  make  it  exceedingly  bot.  And  left  any  pre-exiftent  warmtlt 
ihould  hinder  me  from  perceiving  an  increafe  of  heat^  in  café  any 
were  produced  in  the  handle  of  the  iron,  I  causM  it,  the  next  time  the 
triai  was  made,  to  be  kept  ûi  cold  water,  yet  even  then  the  im* 
merfion  of  the  broad  ignited  end  in  the  cold  water,  brought  as  little 
(enfible  heat  to  the  other  end,  as  it  had  done  befbre  :  and  haring 
caus*d  the  experiment  to  be  mode  by  another,  it  fucceeded  with  him 
as  it  had  done  with  me, 

Again  ;  I  took  an  excellent  feaPd  weather-glafs,  fourteen  inches  long, 
lurniflied  with  good  fpirit  of  wine,  and  having  provided  an  openmoadi'd 
glafs;  of  a  convenient  ihape  and  fize,  and  fill'd  it  to  a  due  height  with 
common  water,  I  fo  ordered  the  matter,  that  the  ftem  of  the  thermo- 
meterbeingfupported  by  thecork,  into  which,  by  a  perforation,  it  wsu 
inferted,  when  the  giafs  was  ftoppM  by  the  cork,  the  whole  hall  of 
the  thermometer  was  immers'd  in  the  water,  that  fiU'd  the  wîde- 
mouth'd  glafs,  and  no  where  touched,  either  the  bottom  or  the  fides 
of  the  glafs,  fo  that  the  bail  was  every  way  lorrounded  with  water. 
The  inftrument  being  thus  prepar'd,  we  obierv^d  at  what  ftation  the 
lurrounding  cold  water  had  made  the  tinged  fpirit  reft  in  the  thermo- 
meter; and  than  having  proved  a  fit  proportion  of  warm  water,  in  a 
proper  veiTel,  I  remov'd  the  infiniment  into  it,  and  plac*d  it  (b,  that 
the  liquor  reach'd  to  a  convenient  height  on  the  outfide  of  the  open 
mouth'd  glafs  :  but  tho*  I  carefoUy  watchM,  wfacAer  the  heat  of  the 
external  water,  would  increafe  or  ftrike  inwarda  the  cold  of  that  water, 
which  immediately  encompafTed  the  bail  of  the  weather-dafs  ;  yet  I 
perceived  no  fuch  matter,  the  tinged  fpirit  in  the  ftem  Iceeping  its 
ftation,  till  the  heat  having,  by  degrees,  be^i  difius'd  thro'  the  ccdd 
water,  by  the  intervention  of  that,  now  warmed,  the  tinged  fpirit  in  tfae 
thermometer  begaa  to  afcend. 

And  to  reduce  the  other  part  too,  of  the  doârine  of  antiperiftafis, 
to  the  détermination  of  an  expérimenta  the  famé  thermometer  was 
plac*d  in  the  famé  wide-rmouph'd  ^afs,  juft  after  the  former  nuumer, 
only  mftead  of  the  cold  water,  that  which  inunediately  furrounded  tfae 
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^als  was  tirarm  ;  and  ^eh  éie  warmtlt  had  inii>ell'd  up  the  fpîrît,  dll  îts  Phtslcs.. 
sUcent  began  to  bc  vcry  flow,  I  innncrs*d  thc  inftrutnent  to  a  convenîent  ^'^^*< 
depth  in  a  veflel,  that  aMitainM  fome  very  cold  water,  mixed  with  feveral 
pièces  of  ice.  But  it  did  not  appear  to  me,  that  the  heat  of  the  water^ 
whîch  immediately  encompaflbd  the  k|[l  of  the  weather-glais>  was  at  ail 
incieaièdy  by  that  îicjuor's  oeing  furrounded  with  waterexce«3inK  cold  ^ 
for  the  languid  motion  of  the  ipirit  upwards»  was  not  hereby  £  much 
as  lenfîbly  accelerated»  but  rather  the  afcent  was,  by  the  chihieâ  of 
the  contiguous  water,  quxckly  check'd,  ànd  the  a&ending  fpirit  (bon 
brooght  to  fuBfide  agaûi.  And  for  fuller  fatisfàâicip  in  the  phenomena 
of  this,  and  he  former  experinient»  I  obferved  thehx  mûre  than  once; 

XXVL 

Mr.  Hohhs*^  theory  of  cold,  appears  fo  înconfïderàtely  cholen,  andjifr.  HobbsV 
fo  flightly  made  out,    that  I  fhould  not  think  it  defenned  a  particular^^»«f<^#// 
examtnasion,    but  for  the  grand  air  wterewith  it  îs  propofed.     For  *'***"'* 
he  talks  ib  much  '  of  demonftratKWis,  and  fets   himfelf  ïo    far    above 
the  moft  eminent  writers,  that  the  unwary  may  miflake  his  confidence  for 
évidence  ;  and  rather  accuiè  their  own  underftanding,.  than  diilruft  hisr 
doârine. 

Mr.  Hobbs^s  doéhrîne,  fb  ^  as  relate»  to  cold,  is  în  fubfEance  this, 
The  motion  of  the  fun  between  the  tropîcs,  driving  the  air  towards  that 
part  of'the  earth's  fiirface»  which  is  perpendicular  under  it,  makes  it 
fpread  it  fclf  erery  way  ;  and  the  vclocity  of  this  e}q>an(ion  of  the 
air,  grows  gradually  greatcr,  as  îts  circlcs  parallel  to  the  jEquator  be- 
corne  lefs.  Whercfore  this  expanfîve  motion  of  the  air,  drives  before 
it  fuch  of  its  parts,  as  are  in  its  way  continually  towards  the  pôles  more 
ftrongly,  as  its  force  comes  to  be  more  united  ;  that  is,  as  the  circlea 
parallcl  to  the  Mquator  are  lefs,.  or  the  nearer  it  comes  to  the  pôles  of 
thc  earth.  In  thole  places,  therefore,  which  are  nearer  to  the  poles^ 
there  is  a  greater  cold,  than  in  thofe  whîch  are  more  remote  from» 
them.  Now  this  expanfion  of  air  upon  the  fuperfîcies  of  thc 
earth,  from  eaft  to  weft,  by  reafbn  of  the  fun^  perpétuai  arrivai  to  the 
places  which  are  fucccffively  under  it,  makes  it  cold  at  the  timç  of  the 
fun's  rifing  and  fetting  ;  but  as  the  fun  comes  to  be  more  perpenàicular 
to  thofe  cooled  places,  fo  by  the  heat,  which  is  generated  by  the 
iiipervening  fimple  motion  of  the  fun,  that  cold  is  again  remitted»  and 
can  never  be  great  %  becaufe  jhe  aâion,  by  which  it  was  generated,  was 
not  permanent.  This,  thcrefore,  is  a  pollible  caufe  of  cold  in  thofe 
places,  that  are  near  the  pôle,  or  where  the  obliquîty  of  the  fun  is  great.. 

Water  may  be  congealed  by  cold,  from  the  aâion  of  the  air  in  thofe 
paraliels  which  rake  the  fuperficies  of  the  earth  ;  and  that  with  a  motion 
fo  much  the  ftronger,  as  the  parallcl  circles  towards  the  pôles  grow 
lels.    From  whence  muft  arife  a  wind^  which  will  force  together  the 
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pHTffics.  uppcr  parts  of  the  watcr,  amd  withal  raifc  them  a  littk,  weakmiig 
Uheir  endeavour  towards  the  center^  of  the  earch.  And  from  thcir 
cndeavour  towards  the  center  of  the  earth,  jo7ned  with  the  endeavour 
of  the  faîd  wind,  the  upper  parts  of  the  watçr  wUl  bc  prefled  togcthcr 
cind  coagukted  j  that  is  to  uy,  the  top  of  che  water  willbe  flcinned 
bver  and  hardened  ;  and  Ço  agaïh  the  water  next  the  top,  will  bc  har- 
dened  in  the  famé  mann^,  dll  at  length  the  ice  be  thick.  And  this 
ice  being  now  çompaâed  of  litde  hard  bodies,  muil  alfo  contain  many 
partiales  of  air  recetved  înto  it.  And  as  rivers  and  feas,  fo,  in 
the  like  manner,  may  the  clouds  be  frozen.  For  when,  bf  the  afceiKling 
and  defcending  of  ♦feycral  cloud^  at  the  famé  t^n^e,  the  air  intercepted 
betweeh  them,  îs,  by  compreflion,  forced  out,  it  nikes,  and,  by  degrees 
hardens  them.  And  tho'  thofe  finall  drops,  which  ufually  make  clouds, 
be  not  yet  united  into  greater  bodies,  yet  the  fàme  wind  will  be 
^lade  ;  and  by  it,  as  water  is  congeal'd  into  ice,  fo  will  vapeurs  'm 
the  famé  manner  be  congeal'd  into  fnow.  From  the  famé  (âme  caufe  it  is, 
that  ice  may  be  made  by  art,  and  that  not  far  from  the  fire$  which 
\%  done  by  mixing  fnow  and  fait  tc^ther,  and  by  burying  it  in  a 
fmall  vcflcl  fiJl  of  water  ;  for,  when  the  fnow  and  fait,  which  con- 
tain a  great  deal  of  air,  are  melting,  the  air  which  is  prefled  out 
cvcry  way  in  wind,  rakes  the  fides  of  the  veflel  ;  and  as  the  wind  by 
its  motion  rakes  the  veflel,  fo  the  veflel,  by  the  famé  motion  and 
aftion,    congeals  the   water  within    ît. 

We  find  by  expérience,  that  cold  is  always  more  remifs  in  places 
where  ît  rains,  and,  cateris  paribus^  where  the  weather  is  cloudy,  than 
where  the  air  is  clear.  For,  in  clear  weather,  the  courfe  of  the  wind, 
which  raked  the  fuperficies  of  the  carth,  as  it  is  free  from  aii  intcr- 
rupdon,  fo  alfo  it  is  very  ftrong.  But  when  fmall  drops  of  water  arc 
either  rifing  or  falling,  that  wind  is  repell'd,  broken,  and  diflipated  by 
them  ;  and  the  lefs  the  wind  is,    the  lefs  is  the  cold. 

We  find,  alfo,  by  expérience,  that  in  deep  wells  the  water  frcczcth 
not  fo  much,  as  upon  the  fuperficies  of  the  earth.  For  the  wind,  by 
which  ice  is  made,  entring  into  the  earth,  lofeth  fome  of  its  force, 
tho*  not  much  ;  fo  that  if  the  well  be  not  deep,  it  will  freeze  5  but  if 
it  be  fo  deep,  that  the  wind,  which  caufeth  cold,  cannot  reach  it, 
*twill  not  freeze. 

We  'find,  moreover,  by  expérience,  that  ice  îs  lighter  than  water  ; 
the  caufe  whereof  is  manifeft  from  hence,  that  the  air  is  rcceived  in, 
and  mixed  with  the  particles  of  the  water,  in   the  aft  of  congélation. 

To  examine  this  theory,  we  nuy,  in  the  firft  place,  obfcrvc,  that 
Mr.  Hobbs*s  notion  ofcold,  isnot  accurately  delivered.  It  may  bc  well 
queftion'd,  whether  the  extcmal  tendency  of  the  fpirits  and  fluid  parts 
of  the  bodies  of  animais,  neceflarily  proceeds  from,  and  argues  beat  -, 
fince  in  our  pneumatical  engine,  when  the  air  is  withdrawn  from  about 
an  includcd  viper,  there  is  a  great  intumefcence,  and,  confequently,  a 
greater  endeavour  of  the  fluid  parts  of  the  body  outwards,   than  we 
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fce  made  by  any  dcgree  of  hcat  in  thc  ambîcnt  air,  ufually  produced  Physics. 
by  the  fun.  But  Mr.  Hobbs  tells  us,  that  to  cool,  is  to  make  tne  exter-  ^  ^ 
nal  parts  of  thc  body  endeavour  inwards  ;  yet  our  experiments  tell 
us,  that  when  a  very  high  degree  of  cold  Is  întroduced,  not  only  Jnto 
watcr,  but  into  wine,^  and  other  liquors,  therc  is  a  plain  fwellîng,  and, 
confequently,  an  endeavour  outwards  of  the  parts  of  the  body  cooled. 
And,  certainly,  cold  having  an  opération  upon  a  great  multitude  and 
variety  of  bodies,  as  well  as  upon  our  organs  ;  he  that  would  give  a 
fatîsfadory  définition  of  it,  muft  take  into  confideration  feveral  ôthcr 
cfFeôs,  befides  thofe  it  produces  on  human  bodies.  And  even  în  thefc, 
he  will  not  eafily  prove,  that,  in  cvery  café,  any  fuch  endeavour  inwanis 
from  the  ambient  aetherial  fubftànce,  as  his  dôftrine  feems  to  fuppofe, 
ifl  neceffary  to  the  perception  of  cold  :  fince  as  the  mind  perccivcs 
feveral  other  qualities,  by  various  motions  in  the  nervous  or  membra- 
nous  parts  of  the  organ  ;  fo  cold  may  bc  perceived,  either  by  the 
decreafc  of  the  agitation  of  the  parts  of  the  objeft,  with  regard  to 
thofe  of  the  organ  ;  or  elfe  by  a  diâPerent  impulfe  of  the  fènfitive  parts, 
occafioned  by  fome  change  made  in  the  motion  of  the  blood  or 
fpirits,  upon  the  decay  of  that  motion  5  or  by  the  turbulent  vclocîty 
of  thofe  excrementitious  fteams,  which,  when  the  blood  circulâtes  as 
quick,  and  the  pores  are  kept  as  open  as  before»  are  diffipated  by 
in&nfible   tranfpiration. 

'Tis  a  known  thing,  that  many  hyfterical  patients  complain  of  a 
great  cddnefs  in  their  head,  or  other  parts,  and  fometimes  toowhea 
they  feem  to  be  btherwife  hot.  And  I  Know  a  nobleman,  who  i&lling, 
as  frequently  he  has  done,  into  a  fit  of  the  ftone,  feels  an  univerfal  cold* 
nefs  over  his  wholc  body,  like  that  which  begins  the  fit  of  an  ague. 
And  tho*  he  aflures  me,  that  the  ftones,  which  he  ufually  voids,  are 
but  very  fmall  ;  yet,  whilft  the  fit  continues,  he  cannot,  by  cloaths,  or 
almofi:  any  other  means,  keep  himfelf  warm. 

Hence  it  appears,  there  may  be  other  ways,  befides  thofe  aiready 
mentioned,  of  perceiving  cold,  tho*  thc  outward  parts  of  our  bodies 
are  not  preft  inwards.  Mr.  Hobbs  déclares,  that  he  who  would  know 
the  caufe  of  cold,  muft  find  by  what  motion  the  external  parts  of  a 
body  endeavour  to  retire  inwards  ;  but  this  feems  an  inconfiderable 
direâion.  For,  in  comprefllons  that  are  made  by  furrounding  bodies, 
there  is  produced  an  endeavour  inward  of  the  parts  of  the  compreft 
body,  tho*  not  cold,  but  fometimes  hcat  be  thereby  generated.  And, 
I  hope,  Mr.  Hobbs  will  not  objeft,  that  in  this  café  the  parts  do  not 
retire,  but  are  thraft  inwards  ;  fince,  according  to  him,  no  body  at  ail 
can  be  moved,  but  by  another  contiguous  and  moved.  And  this  may 
fuflice  to  (hew^  that  the  notion  of  cold,  in  gênerai,  is  not  fo  ealie  to 
acquire  as  many  think  ;  and  thcrefore  it  needs  be  no  wonder,  that  it 
hath  not  been  accuratcly  propofcd  by  Mr.  Hobbs,  In  the  next  place, 
the  caufe  he  aliîgns,  why  a  man  can  blow  hot  or  cold  with  the  famé 
breath,  is  ;yery  queftionablc*  becaufe  he  fuppofes  in  part  of  the  breath 
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iuch  a  fimple  motion,  as  he  calls  it,  of  the  fmall  particles  of  rbe  famé 
breath,  as  he  will  not  eaGly  prove  \  and  becaufe  that  without  the  fu- 
fptâed  fupporicion,  I  could  give  a  morç  probable  account  of  the  phc- 
nomenoD^  if  I  had  not  fome  fcruples  about  the  matter  of  faft.  itfclf  : 
for  tho'  I  am  not  fure,  that  farther  trials  may  ihew  the  wind  or  breath» 
blown  out  at  the  middle  of  the  compre^ed  lips,  to  hâve  in  it  fuch 
a  real  coldnefs,  as  men  generally  afcribe  to  k  *,  yet  hitherto  fome 
trials  incline  me  to  fufped,  that  in  eftimating  the  temper  of  the  wind 
produc'd,  our  fenfes  may  impofe  upon.  us.  For  having  taken  a  very 
tender  feal'd  weather-glafs,  and  blown  upon  it  thro'  a  long,  fiender 
glals-pipc,  to  be  fure  that  my  breath  (hould  iiCje  out  in  a  fmali 
ftream  ;  by  this  wind  beating  upon  the  bail  of  the  weather*glafs,  I 
could  not  make  the  included  fpirit  of  wine  fubfide  ;  but  it  manifèftly 
afcended,  tho*  the,  wind>  that  I  prefently  blew  thro'  the  famé  pipe,  fcem'd 
fenfibly  cold,  both  to  the  hand  of  by-ftanders,  and  to  my  own»  which 
was  at  that  time,  more  than  ordinarily  cold.  But  whatever  be  the  caufe 
of  the  efFeû,  thcre  are  fevcral  things  that  make  Mr.  Hobbs^s  hypothelk 
of  cold  unfatisfadory.  For  the  grand  caufe  he  afligns  of  cold,  and  ics 
effets,  is  wind  ;  which,  according  to  him,  is  air  mov*d  in  a  confider- 
able  quantity^  and  that  either  forwards  only,  or  in  an  undulating  mo- 
tipn  :  and  he  tells  us  too,  that  when  the  breath  is  more  ilrongly 
blown  out  of  the  mouth,  then  the  direâ:  motion  is  prévalent  (o7cr 
the^  fimple  motipn)  which,  according  to  him,  makes  us  feel  coldi  for» 
fàys  .he,  the  direâ  motion  of  the  breath  or  air  is  wind,, and  ail  wiod 
cools  or  diminifhes  former  heat.  He  adds,  that  not  only  grj^  but 
almofl  any  ventilation,  and  ftirring  of  the  air»   réfrigérâtes.     But, 

1.  Thcre  are  very  hard  frofts,  not  only  continued»  but  often  be- 
gun,  when  the  air  is  calm  and  free  from  winds  :  and  high  and  boi- 
fterous  foutheriy  winds  are  not  hère  found  to  be  near  fo  ookl»  as  far 
weakcr  winds  that  blow  from  the  north-eafl. 

2.  If  Mri  Hobbs  teaches,  *tis  the  direft  motion  of  the  fîream  of 
breath,  if  more  ftrongly  blown  out»  that  makes  us  ^  feel  côld,  he  is 
obliged  to  aflign  a  reafon,  why  in  an  asolopile  wîth  a  long  neck»  the 
ftream  that  iffues  out,  tho*  often  làr  ftronger  than  that»  which  is 
made  by  comprelfing  the  lips,  at  a  confiderable  diftance  from  the  ori- 
fice  it  ifTues  out  of,  is  not  cold,  but  hot. 

3.  Mr.  Hobbs  elfe-where  teaches,  that  when  in  our  engine,  the  pump 
has  becn  long  employ*d  to  exhaufl  the  receiver,  there  muit^  be  a  vc- 
hcmcnt  wind  produc  d  in  that  receiver  •»  yet  by  one  of  our  experiments 
it  appears,  that  for  ail  this,  in  a  good  fcalM  weather-glais  plac'd  there, 
before  the  included  air  began  to  be  emptied,  there  was  no  fign  of 
any  intenfe  degree  of  cold  produc'd  by  this  fuppos'd  wind  ;  fo  that 
èither  the  wind  is  but  imaginary,  or  elfe  Mr.  i7^^J^cribes  to  winds, 
a  power  of  cooling»    that  does  not  bclong  -  to  thcm. 

4.  We  find  by  expérience»  that  in  hard  frofts  water  will  freezc»  not 
only  tho*  there  be  no  wind  ftirring  in  the  ambiedt   air»  but  tlio*  the 
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liquor  be  kept  in  %  clofc  room,  where,  if  che  wind  were  hîgh  abroad:,  Physics. 
it  could  not  get  admictance.     And  fome  expfcriments   carefuUy   madc  ' 
hâve  aflur'd  us»    that  water  feal'd  up  in  one  glafs,  and  that  glafs  fu- 
fpended  in  another  carefully  ftopt^   to    keep  out  ail  iéidventidous  air, 
may  ncverthelcû  bc  turn'd  into  ice. 

5.  We  found  by  othcr  experiments,  that  a  ffozcn  cgg,  tho*  fufpend- 
ed  in,  and  pcrfeaiy  furrounded  with  iwater,  where  no  wind  cou'd  come 
at  it,  wou'd  bc  cvery  way  crufted  ovcr  with  ice  ;  in  which  café  there 
is  no  probability,  that  the  ice  fhould  be  generated  according  to  the 
way  propos*d  by  Mr.  Ihbbs.  For  he  will  fcarce  prove,  that  a  wind 
pierc*d  the  fhell  and  clo&r  coats  of  the  egg  to  get  into  the  contain'd 
iiquors,  and  freeze  them  :  and  a  more  unUkely  aflertion  it  would  be, 
to  prétend,  as  he  who  maintains  Mr.  Hobbs^s  doârine  niuft,  that  fo 
very  litde  air,  if  there  be  any,  as  is  .mix'd  with  the  juices  of  the 
egg,  can  by  the  cold,  which  does  not  expand  air,  be  turned  into  a 
wind  fubtile  enough,  freely  to  penetrate  the  fhell  and  coats  of  the  egg, 
and  able  to  difiufe  itfelf  every  way,  and  tum,  on  every  fide,  the  neigh- 
bouring  water  into  ice  ;  and  ail  this,  tho'  it  appears  not,  by  bubbles 
breaking  thro'  the  water,  that  any  adventitious  air  cornes  out  of 
the  egg  at  ail  :  and  fuppofing  ibme  fuch  were  contain'd  în  the  egg, 
y  et  what  fhadow  of  reafon  is  there  to  conceive,  that  the  air  which 
was  ing^ed  in,  and  furrounded  with  the  fubftances  of  the  white,  and 
the  yolk  of  an  egg,  muft  needs  be  a  wind  ;  fince,  according  to  Mr. 
Hohbs^  wind  reouires  a  confideraUe  motion  of  moft  of  the  parts  of  the 
air  mov'd  the  famé  way  ;  and  according  to  him  alfo  a  body  cannot 
be  put  in  motion,  but  by  another  body  contiguous  and   mov'd  ? 

6.  Mr.  Hùbbs^  indeed,  aiErms  that  ail  wind  cools,  but  is  fo  fkr  from 
proving  that  the  highefl  degrees  of  cold  muft  needs  proceed  from 
windt  thac  he  does  not  fhew  ail  winds  to  be  cool. .  Nor  are  we  bound 
to  believe  it  without  proof  ;  fince  wind  being,  according  to  him,  but 
air  mov'd  in  a  coniideral>le  quandty,  either  in  a  direâ  ôr  undulating 
motion,  it  does  not  appear  how  motion  fhould,  rather  than  reft,  make 
air  gfow  cold.  For  tho'  it  be  true,  that  winds  ufually  feem  cold  to 
us,  yet  it  is  not  univerfally  tiue  ;  fince  fome,  who  bave  travelled  in- 
to hoc  countries,  and .  particularly  the  learned  Alfims^  complains, 
that  che  winds  comîng  to  them  in  the  fummer  frpm  more  torrid  re^ 
gîons,  hâve  appear'd  to  be  abnofl:  like  the  fteam  that  ifiiies  out  at  the 
moutfa  of  a  Heated  oven.  And  'tis  faid,  that  the  fbuthem  winds  near 
Ormus^  hâve  been  fometimes  fo  hot,  as  itt  once  to  deftroy  an  army. 
But.  eyen  when  the  wind  does  feel  cokl  to  us,  it  may  clten  do  fo  bue 
by  acç^çnt^  for  the  ftcams  that  {fBie  pat  of  our  bodîes  being  ufually 
warmer  thon  the  ambient  air  ;  and  the  more  inwardparti  of  our  bd«* 
dies  thenifelves,  being  veiy  much  hotter  than  it  -,  the  f^une  caufes  that 
tum  air  imp  wind,  put  it  into  a  motion,  that  both  diiplaces  the 
more  neighbomring  and  more  Jieated  air,  and  alfb  makes  it  pierce  far 
deepcr  into   the  pores  of  the  fkin;   whereby   becoming   fenfible  to 
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Physics.  thofe  parts,  that  arc  fomewhat  more  internai  than  thc  Cuticula^  and 
far  more  hot  ;  thc  air  turn'd  into  wind  feems  to  us  more  cold,  than 
the  ftagnant  air.  Thus^  tho^  air  blown  thro*  a  pair  of  beilows  upon 
one's  hand,  whcn  'tis  in  a  modcrate  temper,  will  fecm  very  cold  ;  yet, 
that  the  ambient  air  is  thus  turn'd  into  wind,  withont  acquiring  fuch 
a  cold  as  is  preflimM,  niay  appear  by  blowing  the  (âme  air,  with  the 
famé  beilows,  upon  weather-glafiès  ;  for  in  doing  this,  we  could  not 
obferve,  that  the  wind  beating  upon  them  did  fenfibly  cool  eîther 
the  air,  or  the  liquor.  Tho*  'tis  not  impoffible,  that  in  fome 
otfes  the  wind  may  cool  even  inanimate  bodies,  by  driving  away  a 
parcel  of  ambient  air,  impregnated  with  exhalations  leis  cold,  dian 
the  air  that  compofes  the  wind.  But  this  is  ho  more  than  would 
be  affeéted,  if,  without  a  wind,  foine  other  body  fhould  predpitate 
out  of  the  air,  near  the  weather-glafs,  the  warmer  effluyia  ;  efpeci- 
ally  if  the  precipitating  body  introduce,  in  the  room  of  the  difplaœd 
particles,  fuch  as  may  be  jullly  term'd  frigoriBc. 

7.  Nor  can  we  admit,  without  a  favourable  conftruâion,  Mr.  HM^s, 
e^cpreffion,  that  ail  wind  cools  or  diminiihes  former  heat.  For  if  we 
take  heat  in  the  moft  common  acceptation  ;  to  make  wind  the  ade- 
ouate  caufe  of  cold,  it  muft  in  many  cafés  do  more  than  diminifh 
former  heat.  Water,  for  inftance,  ready  to  freeze,  is  already  aâu- 
ally  cold  in  ahigh  degree  ;  yet  the  wind,  according  to  Mr.  Hohbs^  moft 
make  this  very  cold  liquor,  ftill  more  cold,  before  it  can  turn  into  ice. 

The  remaintng  part  of  Mr.  Hobbs*s  theory  of  cold,  may  now  be  foon 
difpateh'd,  the  greateft  part  of  it  being  to  fhew,  that  there  is  an  ex- 
panfion  of  the  air,  or  a  wind  generated  by  the  motion  and  aâion  of 
the  fun  :  but  why  this  wind  thus  generated  muft  produce  cold»  I  do 
not  fee  that  he  proves  ;  nor  does  his  affirming,  that  it  moyes  towards 
the  pôles,  help  the  matter.  For  we  hâve  fhewn,  that  wind  is  noc  fuffici- 
ent  to  produce  far  lefs  degrees  of  cold,  than  thofe  felt  in  many  northem 
régions  ;  and  there  muft  be  fome  other  caufe  than  the  motion  of  the  air,, 
or  fte^ms  driven  away  by  the  fun,  to  make  bodies,  not  in  themfelves 
cold,  become  vehemently  fo  in  their  pafTage.  For  Mr.  Hobbs  cannot> 
as  otbçr  naturalifts  do,  dérive  the  coldneû  of  freezing  winds  fromthe 
cold  fkiams  they  meet,  and  carry  along  with  them  in  their  pafTage 
thro^  cold  régions  ;  fînce  then  thofe  fteams,  rather  than  tEè  wind, 
wouid  be  the  caufe  of  that  véhément  coldne&  «and  fo  it  might  juftly 
be  demanded,  whence  the.  coldncfs  of  thofe  cold  exhalations  proceeds. 
Befides,  'tis  very  precarious,  and  contrary  to  obfervation,  to  imagine  fuch 
a  wind,  as  he  talks  of,  to  blow  whenever  greàt  frofts  happen  ;  fince,, 
s^  we  noted  before,  very  véhément  glaciations  may  be  obftrv^l,  eljpe- 
cially  in  oorthern  régions,  whea  the  air  is  calm  and  fèrchei 

The  account  he  gives  of  tuming  water  into  ice,  is  the  inoft  unfa- 
tisfaâory  I  ever  yet  met  with  :  in  iuppoftng  that  by-  the  endeavour 
of .  the  wind  to  raife  the  parts  of  the  water^  joinM  with  the  endea- 
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fays  that  which  is  vcry  far  frora  fatisfaftory.  For  ice  is  often  pro- 
duced^  where  no  wind  can  corne  to  beat  upon  the  upper  parts  of  the 
water,  and  to  rai(é  tbem:  and  in  veiTels  hermecically  leaPd,  which  ex- 
a<5Uy  keep  out  air  and  wind,  ice  may  be  generated,  as  our  experiments 
demonftrate.  And  this  alonc  were  a  fufHcient  anfwer,  fince  the  whole 
explanation  is  built  upon  the  aâion  of  the  wind.  But  this  is  not  all> 
for  he  fhould  hâve  prov*d,  that  the  upper  parts  of  the  water  muft  be 
raifed  in  congélation  ;  efpecially  fince  oil,  and  lèverai  other  liquors,  are 
contrafted  by  it.  And  what  fhew  of  probability  is  there,  that  by  the 
bare  endeavour  of  the  wind,  and  the  gravity  ot  the  fuperficial  parts 
of  the  water,  there  fliould  be  any  fuch  forcible  compreflion  made,  as 
he  takes  for  granted?  Yet  this  itfeif  is  lefs  improbable  than,^  fuppc^ng 
the  uppermoft  parts  of  the  water  to  be  prelled  together,  that  pref- 
fure  fhou*d  be  fuflicient  to  congeal  them  into  ice.  So  bold  and  un- 
likely  an  aflertion  fhould  at  leafl:  hâve  been  countenanced  by  fome 
plaufible  reafon,  or  parallel  txample.  For  I  remember  no  inillance,. 
wherein  any  degree  of  compreflion,  that  has  been  employ'd,  much 
lefs  fo  flight  an  one  as  this  muft  be,  confldering  the  caufes  whence 
*tis  faid  to  proceed,  can  harden  any  liquor  into  ice.  By  filling  a 
pewter  veflcl  with  water,  and  wlien  'tis  exaâly  clos'd,  comprefling 
it  by  blows  of  a  hammer,  tiU  the  water  be  reduc*d  to  penetntte 
the  yery  pewter»  we  found  not  that  fo  violent  a  compreflioa  gave 
the  water  the  leaft  difpofkion  to  become  a  hard  body.  And  as.  for 
the  way  Mr.  Hobbs  advances  of  increallng  the  tbicknefe  of  ice^  Ida 
very  dilficult  tp  conceive,  how  a  cake  of  ice  on  ,  the  top  of  the  wa- 
ter, being  hard  frozen  to  the  fides  of  the  containing  veflèf,  and  there* 
by  feparating  the  included  water  and  the  external  air,  thé  wind  that 
cannot  corne  to  touch  the  water,  becaufe  of  the  interpofîtion  of  the 
hard  and  rigid  ice,  fhould  yet  be  able,  fometimes  at  the  depth  of  tea 
feet,  or  more,  to  beat  upon  the  fubjacent  water,  and  turn  it  into  ice. 
And  it  is  yet  more  difficult  to  conceive„  how  the  wind  mufl  do  ait 
this,  when,  as  we  lately  noted,.  the  water  very  often  gradually  freezes. 
downwards,  to  a  great  depth^  in  places  where  the  wind  cannot  corne 
at  ail.  And  as  to  what  Mr,  Hobbs  further  teaches,.  that  the  ice  muft 
contain  many  partides  oi  the  air  rcceiv'd  into  it,  we  hâve  formerly 
fhewn,  how  erroneoufly  he  difcourîes  about  thofe  icy  bubbles. 

The  rcafon  he  afTigns  of  the  freezing  of  water  with  fnow  and  falf,. 
is  as  little  fatisfaâory  as  the  reft  of  his  theory.  He  affirms,  without 
proving  it,  that  fnow  and  fait  hâve  in  them  a  great  deal  of  air;: 
and  very  precarioufly  afferts^  that  this  air  muft  nceds  be  preft  out 
cvery  way  in  wind,  and  fo  rake  the  fides  of  the  vefTcl  :  *tis  ffrange,,^ 
that  far  more  diligent  obfervers  than  Mr..  Hcibbsy  fhould  take  no 
notice  of  any  fuch  wind,  if  any  fuch  wind  there  were.  But  this  is 
yet  lefs  ftrapge  thân  tluit,  this   wind  muft  fb  rake  the  fides  of  the 

veffel^ 


Experiments  and  Obfervatîons  upon  (Jold. 

vcffel,  as  to  make  the  veffel  by  the  famé  motion  and  aâion  congeal 
the  water  within  it.  For  what  affinîty  is  there  bctween  a  wind,  paf- 
fing  along  the  putfidc  of  a  glafi»  altogether  impervious  to  ît,  and 
die  turning  a  fluid  body,  included  in  that  glafs,  înto  a  hard  and  brit- 
tle  one  ?  The  wind,  indeed,  may  perhaps,  if  it  be  flrong,  a  little  fhakc 
or  agitate  the  particles  that  compofe  the  glafs,  and  thofe  may  com- 
municate  fome  of  their  motion  to  the  contiguous  parts  of  the  water  ; 
but  why  ail  this  muft  amount  t6  the  turning  of  that  water  into  ice, 
is  more,  I  confefs,  by  far,  than  I  can  apprehend.  Tho*  you  long  blow 
upon  a  glafs  of  water  with  a  pair  of  bellows,  wherc  there  is  not  an 
imaginary  wind,  like  Mr.  Hobbs^Sy.  but  a  real  and  manifeft  one  ;  yet  the 
water  will  be  fo  far  from  fi-eezing,  that  it  will  fcarce  be  cool'd.  And 
if  fea-falt  contain  fo  much  ^ir,  by  vcrtue  of  which,  it,  as  well  as  the 
fnow,  produces  fo  intenfe  a  degree  of  cold  ;  how  chance  that,  being  dif- 
folv'd  in  a  little  water  without  fnow,  it  does  not  produce  a  confider- 
abJe  degree  of  cold  ?  Befides,  in  fhe  experiment  we  made  of  freezing 
water  up  in  feal'd  bubbles  ;  tho*  the  bubbles  were  fufpended  in  other 
glafies,  whofe  fides  no  were  touched  them,  and  the  remaining  part 
of  whofe  cavities  were  filPd,  fome  with  air,  and  fome  with  unconge- 
lable  liquors  ;  what  likelihood  is  there,  that  Mr.HoMj^s  infenfible  wind 
ihould  be  able  to  occafion  fo  many  fucceflive  rakings  thro'  différent 
bodies,  as  there  muft  be,  to  propagate  the  congealîng  motion  of  the 
wind,  thro*  the  firft  glafs,  to  the  included  air  or  liquor,  and  thro'  that 
new  médium  to  the  glafs  immediately  containing  the  water,  and  thro* 
that  to  the  innermoft  parts  of  the  water  fcal*d .  up  ?  It  might  be  for- 
ther  objedled,  if  it  were  worth  while,  that  Mr.  Hoih  does  not  fo  much 
as  offer  at  a  reafon,  why  fpirit  of  wine,  jiqua  fortis^  or  even  brine,  if 
it  be  of  the  ftrongeft  fort,  are  not  either  by  this  mixture,  or  (herc 
in   Englmd)  hj  the  wind  in   the  open  ^air,  turn'd  ihto  îcc. 

The  reafon  why  cold  is  more  remifs  in  rainy  or  cloudy  weather, 
than  in  that  which  is  more  dear,  feems  to  be  no  better  aflign'dby 
Mr.  Hobbs^  than  by  others  who  havc  written  before  him  :  for  I  hâve 
feen  grcat  and  lafting  frofts  in  cloudy,  and  fometimes  very  dark  wea- 
ther: and  what  he  taiks  of  the  wind*5  being  more  ftrong  in  clear  wea- 
ther, than  in  cloudy,  is  of  no  great  importance  ;  fince  common  expe* 
rience  fhews,  that  in  clear  weather  the  air  may  be  very  cold,  and  the 
froft  very  great,  where  no  wind  is.felt  to  rake,  as  he  would  hâve  it, 
the  furface  of  the  earth.  Nor  does  expérience  bear  witnels  to  what 
he  raihly  pronounces,  that  the  lefs  is  the  wind,  the  lefs  the  cold. 
There  are  but  two  phenomena  more,  which  Mr,  Hobbs  hcre  prétends 
to  explain:  the  one  is,  tliat  in  dcep  wells  the  water  freezes  not  fo 
much,  as  upon  the  iùrface  of  the  earth.  But  Mr.  Hobbs  has  not  right- 
ly  afiigned  this,  to  the  wind's  entring  more  or  lefs  intp  the  earth,  by 
reafon  of  the  laxity  of  its  parts  ;  fiiicc  it  is  very  improbable,  that  the 
wind  ihould  not,  as  he  fays  it  does  not,  lofe  much  of  its  force  by 
entring  into  the  earth  at  its  pores,   and  other  léflèr  cavkies,    to  fo 
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grcat  a  depth   as.watw*  lies  in  fevcral  wells,  fubjeâ:  to  freezing  :  be-PHYsics.. 
fides,    expérience  teaches  us,    that  wells   may   be    frozen,    tho'   thcir^"*^^  "^ 
mouths  be  well  covered,  and  the   wind  thereby   kepc  from  approach- 
ing  near   the   included  water  -,  and    very    many   wells,    that  are   fub- 
jeâ: to  freeze,  whcn  northerly    and  eafterly    winds  reign,    will    like- 
wife  be  frozen  in  vcry   cold  wînters,  whcthcr  any  winds  blow,  or  not. 

The  laft  phenonienon  Mr.  Hobis  attcmpts  to  folve,  is  that  of  ice.  ^ 
bcing  lîghter  than  water.  The  caufe  whereof,  fays  he,  is  manifelt. 
from  what  I  havc  already  Ihewn  ;  namely^  that  the  air  is  receiv*d  in, 
and  mixed  witb  the  partiales  of  the  water  whilft  congealing.  Bue 
that  this  is  not  the  true  reafon,  may  be  argued  from  bence,  tliat  if 
a  conveniently  IhapM  glafs-vefTel  be  quite  fiUM  with  water,  and  expos*d, 
either  unfeal*^d  or  feal'd»  to  congélation,  the  ice  will  contain  numerous 
bubblcs,  which,  at  leaft  in  the  ftard  veflel,  cannot  by  Mr.Hobisy  (who 
will  not  fay  that  glals  is.  pervious  to  the  air)  be  pretended  to  proceed 
from  bubbles,  that  got  from  without  into  the  water,  whilft  it  was^ 
congealing.  And  we  hâve  manifefted,  by  partîcular  experiments  pur- 
pofely  made,  how  little  ofaîr  there  is,  even  in  thofe  bubbles  that  are - 
generated  in  ice,  inade  in  veflels,  where  the  aîr  was  not  kept  from  the 
water. 

Thus  we  hâve  feen,  that  moft  of  the  particulars  advanced  in; 
Mr.  Hobbs*^  theory  of  cold,  arc  çither  precarious  or  erroneous  -,  and 
were  they  neithcr,  yet  the  whole  would,,  I  fear,  prove  very  infuf&cient- 
For  this  learned  author  has  paft  by  far  the  greateft  part  even  of  the 
more  obvious  phenomcna  of  cold,  without  attempting  to  explain  them,, 
or  to  ihcw,  fo  much  as  rn  a  gênerai  way,  that  lie  had  confider'd  them^ 
and  thought  them  explicable  by  his  hypothefis, 

XXVIL 

I  wîll  not  undertake  to  prove  the  nature  of  cold  to  be  privative,  hatfrbetl}ereoUhe 
think  it  ealy  tofhew,  that  the  arguments  produced  for  its  being  pofitive,  ^/«•j/î^'i/^  »r 
are  not  conclufive.     *Tis  faid  in  the  firft  place,  that  if  cold  be  but  ^frwati'Ué 
privation,,  it  cannot  be  the  objeét  of  fenfe.     To  clear  this,,  I  muft  obfcrve/  *^* 
fomething  about  fcnfation  in  gênerai.     That,  then,  which  pix)duces.  in  the 
mind   thofe  perceptions,  which  we  call  fenfations  of  outward  objedts,  is 
the  local  motion,  caufed   by   raeans   of  their  adlion,  upon  the  outward 
organs,  in   fome   internai  part  of  the  brain,  to  which  the  nerves  belong- 
ing  to  thofe  organs  correlpond  \   and    the  diverfity  of  fenÊitions  may 
be  refcrrM  to  the  différent  modifications  of  thofe  internai  motions  of 
the  brain,  either  according  to  their  greatcr  or  Icfs  celerixy,  or  other* 
circumftances  ;  as  we   fee  in  the  variety  of  founds,  fome  whereof  are 
grave,   fome  Iharp,   fome  harmonious  and  pleafant,    Ibme  Jarring  and 
offenfive  -,  yet  ail   of  them  proceed  from  the   variations  ot    thofe  im- 
pulfes,  which  the  air,  put  into  motion  by  fonorous  bodies,    gives   ter 
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PHYSics.the  car.  As  the  aîrthen  is  dîfferentiy  affcfted  by  airery'gravc  foand, 
and  a  vtrj  acute  one;  tho*  the  former  procecd  from  the  want  of  rhat 
cclcrity  of  motion  in  its  undulations,  which  is  to  be  found  in  the 
latter  ;  whence  it  approaches  the  nature  of  reft  ;  fo  in  the  organ  of 
feeling,  perception  may  bc  produced  upon  the  oontaâ:  of  a  cold  body^ 
very  différent  from  that  which  is  caufcd  by  the  contaâ  of  a  hot 
one  :  and  this,  tho*  the  thing  perceivcd,  and  by  us  called  coldnefs, 
confifts  but  in  a  lefs  agitation  of  the  parts  of  a  cold  body,  than  of 
thofe  of  the  hot  one,  in  refpeft  to  our  organs  of  feeling.  And  fincc 
it  is  manifeft,  that  bodies  communicate  their  motion  to  thofe  they 
happen  to  ad  upon,  and  lofe  of  their  owri  by  fuch  communication  ; 
if  a  man  take  a  pièce  of  ice  in  his  hand,  the  agitation  of  the  par- 
tfclcs  of  the  organ,  will  be  communicated  to  the  corpufcles  of  the 
ice,  which,  upon  that  account,  quickly  begins  to  thaw  ;  and  the  con- 
tiguous  parts  of  the  hand,  lofing  of  the  motion  acquired  by  the  ice, 
ihere  needs  nothing  elfe  to  leflen  the  agitation  they  had  before  :  and 
no  more  dian  this  decreafe  of  a^tation  is  required,  to  occafion  in  the 
mind  fuch  a  new  and  différent  perception,  as  men  hâve  tacitly  agreed 
to  call  coldnefs. 

^Tis  farther  obfervable,  that  the  organs  may  be  fo  accuftomed  to 
be  affeâed  afrer  a  certain  manner  by  thofe  external  objeâs,  whofe 
opération  on  them  is  fo  very  familiar,  that  the  privation,  or  bare  dimi- 
nution of  the  wonted  opération,  leaves  their  parts  in  a  différent  diA 
pofition  from  what  they  were  in  formerly  \  which  change  in  the 
organ  will  be  attended  with  a  percqption  of  it  in  the  mind.  Thus, 
tho*  darknefs  be  confefledly  a  privation  of  lîght,  and  the  degrees  of 
it,  graduai  diminutions  of  light  -,  yet  the  percepdve  faculty,  by  means 
of  the*eye,  may  weil  be  faid  to  perceive  both  light  and  darknefs  ;  that 
is,  both 'a  pofitive  thing,  and  the  privation  of  it.  And  it  is  obvious, 
that  the  motion  of  a  fhadow,  or  a  graduai  privation  of  light,  \% 
plainly,  and  without  difficulty,  difcoverable  by  the  eye.  And  to  (hew, 
that  there  is  on  thefe  occafions  an  ap^ent  change  made  in  the  oi^an 
of  vifion,  we  need  but  defu-e  a  perfon  in  the  dav-time,  to  look  towards 
an  enlightned  window,  and  then  towards  an  obfcure  part  of  the  room  \ 
lince  when  he  does  the  latter,  for  want  of  fuch  a  degree  of  light  as 
before  came  in  at  the  pupil,  that  citcle  will  grow  manifeftly  largq-. 
Thus,  when  a  man  cornes  out  of  the  fun-fliine,  (where  the  pupil  contraâs, 
to  fhut  out  an  exceffive  light,  which  would  bc  offènfive  to  the  organ,) 
into  a  darkned  room  ;  it  will  be  fome  time  before  he  can  clearly  fce 
others  there,  whofe  pupils  hâve  had  time  to  be  fo  enlarged,  as  to  Ict 
în  light  enough  to  render  objefts  vifible  to  them,  which  are  not  fo 
to  him,  whofe  pupils  are  yet  contraded  by  the  light  they  wcrc  juft 
before  cxpos*d  to. 

The  next  argument  to  be  confîder'd  is  this.  When  wc  put  our 
hands  into  cold  running  water,  in  the  winter  feafon,  the  cold  wc  per- 
ceive thcrein  cannot  bc  called  a  mcrc  privation  -,  and  there  is  a  grcat  dî*- 
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ference  between  fcclmg  water  cold,  and   the  feeling  of  it  not  hot  :  BuCPhysics. 

fuppofing    the    famc  water    to  be   frozen,    'twill    doubtlcf$  then   feelv— 

coiaer  -,  and  wUl  any  one  iây,  tfaat  this  is  nothing  but  to  feel  it  lefs  hot  ? 

But  it  was  not  hot  befbre,  how,    therefbre,    could  it  become  lefs  hot? 

To  this  wc  rcsply,' that.  the  organs  of.fenfci' confider*d  in  themfelves, 

oniy  receive  impreflions  from  putward  objcâs,    but  perceive  not   what 

is  the  caufe  and  nianner  of  thofe  .impreflions  ;  the   propcr  perception 

of  caufes  beionging  to  a  fuperior  faculty,    which  judges  whence  the 

altérations  made  in  the  organs   do.  proceed.     Thus  the  eye  reprefents 

a  ftrait  ilick,  part  of  it  bcing  under  water,  as  if  it  were  crooked,:  and 

two  fingers  laid   crois    one  a,nother,    reprefent  a   fingie  buUet   roU'd 

between  them,  as  if  there  wcrt  two  5  fo  that  it  is  very  poflible,    tho* 

the  organ  be  manifeftly   and   vehemently  aifeâed  by  the    contaéb  of 

cold  water,  yet  the  caufe  of  that  impreflloo  may,  by  reafon,  be  judged 

to  differ  from  that  which  the  fenfe  might  to  an  inconfiderate  perfon 

fuggeft.     We  muft  confider  next,  thât  fenfations  may,  in.  feveral  cafés» 

be  made^  as  wcll  from  itérations  happening  in  the  internai  parts  of 

the  body,  as  from  thofe   which  are  manifeitly  produced  in  the  ezter-. 

nal  organ,    by  external    objeâs  ;    as  appears   by    hunger,    thirft,    the 

great  coldnefs  that  hyflerical  women   complain  of,    in  their  head  ând. 

back,  and  the  troublefome  cold,  which  wc   cvery  day   obferve,  upon 

the  firft,  invaGon  of  the  fits  of  agues.     I  obfenœ  then,  that  tho'  in  a 

refpeâive  fenfe,  the  water,  wberein  the  objeâion  fuppofes  the  hand  to  be 

plunged,  be  cold,  in  regard  its  parts  are  lefs  agitated  than  the  fpirits 

and  blood  in  the  hand;  yet,  in  a  philofophical  fenfe,  it  is  not  quiie 

deftitute  of  beat,  fince  it  is  yet  water,  not   ice,   and  would.  not  be  a 

liquor,  but  by  reafon    of  that  various  agitati(»i  of  .its   minute  parts, 

wherein  fkiidity  conflits.     Upon  account  of  jâûs  refpe6tive  coldnels  oC 

the   water,   the   hand    is .  cooled  ;  for   the  fpirits  and  juices   of  that 

oi^gM;  meeting  iri   the  water  wiih  partides    much   lefs    agitated  than 

thcmfclves,  commuaicate .  to  them  fome  p^irt    of  their  own  agitation, 

:v?hich  they  thereby  lofe  ;  whence  fiich  a  cliange  is  made  in  the  organ, 

and  in   fo^ie  orher  parts  of  the  hcdy,   a^  is  perceived  by   the   mind, 

under  the  nption  pf  coldnefs'-,  hçing,  inJeed,  aa  internai  perception  of 

the  ch^ngq    happening  Jn   the  ,oy;gan«,    And  if  the^ater,  wheftin   the 

hand  is  plungà,  cornes  td  be  mo^e  coblei  *  thon:  before, .  the  fpiritSy 

blood,  and   other    parts  of  the  hand.»    finding  the  aqueoua  corpufcles 

more  flowly   moved   than  fotmerly,    muft,  acoording  to    the  laws  of 

motion,  transfer    to    thepi    a   greater  meafure  .o(;  their   own    motion^ 

and,   çonfcquently,  corne  thepifclvc^  to  bcde^i^tof  it  :  and  upon  this 

incrcaie  of  the   flpwefs    ofj  motii>9,  in  jthc  .jlarti  of  the   hano,  rthere 

foUows  a  new  and  pr^portionable  perception  of  the  mind,    and   ib   a 

more  véhément  fenlation  of  cold.      If   then   it ,  be   remembred,    that 

upon  turning  one's  eye  to  the  dark  part  of  che  room,  lefs  enlightned 

than  the   window,   tho*  darknefe  bç  but  a  privation,  suid  tho*  the  ob- 

fcurity  of  that  part  be  not  ablplute^  but  co^fifts  t)nly  in  a  kû  degrec 
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Physics.oF    light  ;  yet  the  aôion   of  thc  fpirits,  and  othcr  parts  ofthe  body^ 
"  Ms  fo  changed,  upon   occafion  of  thc  light's  afting  more  faintly  upon 

the  organ  than  before^  that  thé  pupil  is  .ixnmedîatelv  and  tnanifeftjy 
dilated  ;  it  will  be  no  wonder,  that  ^faete  notooly  tne  ipirîts,  bot  the 
bloody  whîch  ;  circulâtes  thro*  the  whole  body^is  dîfaffeâed,  a  great 
altération  fliould  be  feit  in  the  faand^  îminediately  cxpofed  co  the 
aâion  of  thc  cold  water* 

It  might  ftill  bc  ui^,  that  if  cold  be  but  aprivatk»)  of  beat,  ic 
is  a  privation  cf.  a  ftrange  nature  ;  fince  k  may  be  introduced  into 
bodies^  whicfa  were  nôc  iiot  befbrcs  aay^  in  fbme  (^fes,  into  {uch  as 
are  naturally  cold  ;  and»  by*  çor.fe^nce»  miift  hâve  been  put  into  a 
preternatural  ftate,  to  be  at  any  time  hot^  &it  fince  fluidity  confifts 
jo  the  varions  agitation  of  the  infenfibl^  corpufcles  of  a  liquor,  and 
heat  in  a  tumultuary,  and  more  vehonent  agitation  of  the  infèn- 
fible  parts  of  a  body  ;  whence  hot  water  fcarce  difièrs  otherwîfe 
than  gràdually»  from  that  whkh  is  cold  to  the  fenfe^  îf  cold  be  phi- 
lofophically  confider'd)  it  may  well  be  faid,  that  as  long  as  .water 
retams  the  £brm  of  water,  and  fo  continues  a  fluid  body,  tho*  it  may 
be  very  cold  to  the  touch,  yet  it  is  not  abfolutely  or  perfeôly  cold  ; 
and»  therefore,  is  capable  of  a  farther  degree  of  coldneis,  which  it 
recepives  when  brought  co  congélation  ;  for  till  then»  it  was  not  defti* 
tute  6f  thofe  aâive  corpufdes»  requifîte  ta  keep  it  fluid  ;  and  dll  then» 
k  was  not  abfolutely  or  perfeâly  cold.  Not  is  it  every  glaciation 
itfcif,  which  brings  liquors  to  be  perfeétly  cold,  in  the  pbilo(<^hical 
fenfe  of  the  word,  fo  as  quite  to  expel  or  fubdue  ail  the  s^He  parti- 
des  whkh  were  in  the  water,  before  it  was  mm^d  into  ice.  For  ta 
e^â:  this.  change,  it  is '  fiifficient»  tto  fb  many  of  thefe  rdUefs  pardcles 
be  deibroyed  or  difabied,  th^- chère  remain  not  enow  of  diem.  to 
keep  th&  water  in  a  ftate  of  flmditr  $  lo'  th^it  the  fm^u»  niay  yet 
continue  in  the  frôzen  liquor,  afiid  whilft  there,  perform  feverat 
things  \  and  by  their  recefs,  ther  ide  may  grow  yet  more  coïd.  This 
notion  fuits  very  weîl  with  the  didiTerent  degrees  of  .hardne&  ob(ervable 
in  différent  pbrtions  of*  ice^ 'fomttifnes  Hip^^  acœilnt  ofthe  différent 
degrees  of  cold  in  the  iàitae  wat^t;  or-  athcr  Ribftance.  Thus  havmg 
put  a  iealed  thermometér  into  a^iglfifs,  broader  at  the  tc>p  dban  at 
the  bôttem,  and  oiled  the  inlide,  th^  thè  ice  m^t  not  fh-ongly 
ftick  to  it,  we  poured  in  water,  more  tlian  foffîdent  to  cover  the  bail 
of  the  thermometér  -,  then  thc  water  beîng  'carefully  frozen,  we  ob- 
fenr^d  where  the  fpiric  reftcd  ;  and;  thc  inftrument  and  ice  beîng 
afterwards  removcd  into  t)i6»  io(>âi  âlrof  avéry  fîrjfty.raorriîng,  thc  ice 
wtas  taken  from  the  bailrv  whcrt  'piftÊhrîy  the  fpîrit  fubfided  confidc- 
rably  below  the  former»  mark  :  which  'pro\>ês,  that  a  degrée  of  cold, 
fiifficient  t6  freeze  water,  may  not  rendcr  a  body  perfedtly  cold;  thii 
ÏGC  itfdf  keeping  the  inchidéd  bail  warm,  by  fencing  offthe  air,  whîch 
at  that  time  was  confiderably  coldcr  than  k.  And-  there  is  no  lûffi. 
dcût  caufc  afl^n'i^,  wby  many  thiags,  reéloMed  amMg  privations,  or 
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négations,  by  the  PeripaMics^  as  cold  is  by  the  Epicureansj  may  notPHYsics. 
admit  of  degrecs  no  lefs  than  deafnefs,  ignorance,  (âc  Thus  in  a  '•-•■nr-*^ 
total  eclipfe  of  the  moon,  when  the  earth,  interpofing  betwcen  the 
fun  and  her,  has  firft  obfcured  her  only  in  part,  we  gcnerally  corn- 
plain  of  darknefs  in  the  air  -,  but  when  the  interpofed  earth  proceeds 
to  covet  the  remaining  parts,  and  fo  makes  the  eclipfe  total,  the  dark- 
nefs alfo  is  faid  to  be   much  increafed. 

.  But  if  it  be  farthcr  demanded,  how  a  privation,  or  diminution  of 
motion,  can  produce  the  efFcfts  we  daily  lee  produced  by  cold  in  the 
bodies  about  us  ;  I  do  not  prétend,  that  either  an  abfolute  privation 
of  motion  in  a  body,  or  a  flownefs  of  motion  in  the  parts  jof  it,  is 
the  proper  efficient  caufe  of  the  e£fe£bs,  vulgarly  afcribed  to  cold 
aione  :  for'  côld  is  rather  the  occafîon,  than  the  true  effieient  of  fuch 
effcfts,  which  are  properly.  afcribed  to  thbfe  phyfical  agents,  whofe 
opérations  happen  to  be  othcrwife  modified,  than  elfe  they  would 
faave  been,  upon  account  of  that  diminution,  or  flacknefs  of  agitation, 
which  they  meet  with  in  cold  bodies-,  whence  they  are  both  them- 
iidires  deprived  of  the  agitation  they  communicate  to  fuch  Qow  bodies^ 
and  thereby  ^A  no  longer  a»  they  ,  would,  were  it  noc  for  diat  lois  i 
and  by  a  natufal  confequence  of  this  change,  which  is  made  in  them* 
fclves,  they  alfo  modify  the  aâion  of  other  bodies  upon  Aem  :  from 
which  unidual  altérations,  happening  in  a  world  fo  framed  as  this  of 
ours,  and  governed  by  fuch  laws,  with  regajnd  to  motion  and  reft,  as 
are  obfervéd  amongft  bodies  ;  there  muil,  in  aU  probability,  refult 
many  new,  and  fome  of  thcm  confiderahle  phenomena.  For  tho'  bodies 
ati  reft  feem  to  hâve  no  aâion,  which  among  corporesd  fubftances 
appears  to  be  performed  only  by  local  motion  j  yet  bodies  at  reft  them- 
Jèlves,  may  concur  to  great  eflPeâs,  both  by  determining  the  motions 
of  other  bodies,  or  by  receiving  their  motion  totally,  or  in  part,  and 
fo  dcpriving  the  moving  bodies  of  it.  Thus  the  arches  of  a  bridge, 
tho*  immoveable  ihemfelves,  may,  by  guiding  the  water  of  the  river 
which  beats  againft  them,  occadon  a  râpid  and  boifterous  ftream,  aUe 
to  drive  the  greateft  niills,  and  perform  more  confiderable  effcôs,  tiio* 
the  river,  before  it  met  with  fuch  obftacles,  ran  calmly.  And  tho* 
water  has  its  parts  in  perpétuai  motion  among  themfelves,  yet  lince 
that  agitation  is  exceeding  flow,  in  comparifon  of  the  fwiftnefs  of  a 
cannon-buUet  ;  fuch  a  bullet  difcharged  but  litde  above  the  level  of 
water,  often  rcbounds  from  the  furface  of  it;  and,  con&quendy,  fnom 
thence  receives  a  new  détermination.  Thus,  farthcîr,  fuppofe  upon  a 
ftream  there  were  built  many  différent  mills,  and  the  current  was  by 
fome  contrivance  diverted  another  way  -,  muft  not  the  aAion  of  au 
thefe  mills  neceflfarily  ceafe  too,  tho'  this  chaîne  be  not  produced  by  any 
pofitive  and  direft  violence  offerM  to  the  mills,  but  only  by  preventing 
the  impulfe,  requifite  to  keep  them  in  motion  ?  In  paralytic  affeâiixis, 
where  a  vifcous  humour  obftruâs  a  nerre,  tho*  its  proper  and  imniediate 
aftion   be  only  to  hinder  or  weaken  the  fpirits,  which   pafs*d  freely 
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PHYsics.along  that  ^nervè  to  rfie  niufcle^  whereto  it  leads  -,  yet  the  aâion  of 
^the  other  parts -of  the  body,  ahd  the  felaxatîoh  «of  the  fibres,  often 
produce  a  tremulous  motion  in  the  limbs,;  and  diftortion  of  fcvcral 
parts.  But  it  cornes  up  much  ncarer  to  our  purpofe,  that  animais 
dye  in  the  cxhaufted  receiver,  merely  by  a  privation  of  air,  in  a  vcry 
few  minu:çs,  withoutthé  intervention  of  <any  pofitive  agent.  To  fum 
up  the  refult  of  thefe  inftances,  it  appeats,  that  the  effefls  undefcrv- 
cdly  afcribed  to  xrold,  neeid  nor  tb  bt  refcrred  to  a  privation,  butto 
thcfe*  pofitive  agents,  or  aârîve  caufes,  which  by  their  own  nature  are 
dee-mined  to  âft  otherwife  on,  or  fufFcr  otherwife  from  one  another, 
in  cafés  whçre  ithere  is  a  >great -hinderance,  or  cefiàtion' of  the  ufual 
motion,  than   where  therc   is  not.  »     • 

/  \irvi  farihei"'  argued  againft  us,  that  fuppofing  the  hand  plungcd  fîrft 
intô  hot  watcr,'and;  then  iiito  coili^  i^hy  i^'it  not  cookd  as  wcll  inonc 
café,  as  îri:  thi'  other  ?  k  it  becàuft  thc^heat  of  the  handflirinks  in- 
ward.in  the  cold  .water,  and  thereforc  the  hand  is  left  IcfshotPBat 
wJaat-  has  heat  to  fear  in  the  cold  water,*  unlefs  it  be*  cold  ?  Now  if 
.cold  Be<only:aiprivaJtion,  whar>cati  it  do  tô .heat?  A  prrvarion  is  no- 
thinfe,  ahd  ithereforfî  oannot  afïfeâ:  ip  !mecian^\  Thisobjeftion,  indccd, 
might  ^zzle  ifonié  fchopl-iphïtoibphers, .  but^may  '  be  thos  anfwer'd. 
Whcn  a  toair  puts  his  haià  irito  -wàrm  wàter,  the  action  of  the 
corpufclcs  of  the  liquor  furpaffing  that  of.the  Ipirits,  blood,  and 
oihet  parts  rof  his  hand,  cannot  but  eascite  in .  bim  a  fenfe  of  beat  ; 
but  when  îhe  puis  the  fâme  hand  into  Qoid  water,  the  café  oughtto 
be'muchialccred,  not  from  aaiy  imagînary  rctreatxrf  the.fpirits,  but  die 
comriîuhication  of  motion  by  rother  parts .  to^the  furrouoding  water,  by 
which  means  there  ihulb  happen  in  thre  hand  a  great  dccrcafe  of  the 
former,  agitation  of  its  parts  ;  the  perception*  or  fenfc  of  whicli  dccreafc 
of  .motiqn  is  that  whkh  wcxall  feclipg  of  cold. 
.  Therc  is  another  argument,,  drawn  from  the  way  of  artrficially 
freezing  water^.  by  a  mixture  of  fnow  and  fak,.  placed  aboot  the 
outfidc  of  the  glafs,'  containing  the  liquor.;  whence  'tis  conduded, 
that,,  fincC'  this  mixture  is  thro*  the  glafs.  abfc  to  freezc  the  water 
into  ice,.  it  may  as  juftly  be  affirmed  to  aét  by  corpufclcs  of  cold,  as 
fire  can  be  faid  to  au  by  calorific  corpufclcs,  whcn  kindlcd  coals, 
f>làced'  on  tlic  oiïtfidc  of.  the  glafs,  make  the  containcd  liquor  boiL . 
This,  ihdeed,  feems  very  plaufablc,  but  not  clear  and  cogent;  foritis 
ttot.  fo  cvidcint,  that  ice  and  fait  a6t  by  a  pofitive  quality,  as  that 
buming  aoals^  do.  fo  ;  tho*  cold  feems  as  well  to  be  produced  by  the 
former,  raaheat  by  the  latter.  Innumerable  expcrimcnts  fbcw,  that 
heat  is  a  pofitive  quality,  -  confifting  in  a  mmultuary  and  vc- 
hemcrit  agitation  :  of  the  minute  parts  of  the  body,  faid  to  be  hot, 
and  producing  alfo  in  the  bodres,  whereto  it  is  communiated, 
â  local  motion,  which  is  manifeftly  a  pofitive  thîng  ;  and  by  the 
confeflion'  of  nature  herfclf,  in  many  inftances,  heat  is  a  pofitive 
quality  :    but    that    cold   is  fo,    doth    not  appcar    cven  by  artificiaJ 
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foon  afrer,  this   watcr   begins  to  turn   into  icc  ;   but   that  rhis    glacia- 
tion is  perfoirned  by  fwarms   of  atoms  of  cold,  which  permeating.  the 
glafs,  Jnvade  and   harden   the   liquor,    is   not   perceived  by   fenfe,    but 
concluded    from   reafon,      So    that    if    another    intelligible    way    can 
be    propofed,  fairly  to  explain  the  phenomenon,    befides   that,    the  ob- 
jeârion  drawn  from  this  experiment  againft  my  hypothefis,  will  be  in?- 
valid.     And  fuch  an  explanation  M.  Des-Cartes  affbrds  us  :  the  fubtile 
matter,  fays  he,  which  lurrounds  this   water,    being     more  grofs,  and 
confequently    naore    forcible  thao   that    which    ftuçk    about   the    parts 
of  the  fnow,  poffeflcs   its  place,  whilft  the  parts  of  the  fnow  roU  about 
•the   parts  of  ;thc  ÉJt  in  the  aft  of  diffolution  ;  for  it  n^oves  more  ea- 
fUy  thro'  the.pore$  of  felt  watcr    than  of  frefli,   conftantly  cndeavour- 
ing  topafs    from   one  body  to  another,   in  order   to  corne   where  its 
motion   may  be  tîje    leaft    reftfted  ;   whence  the   more  Tubtile  .  mattcr 
goes.  from   the  ihow  into  the  water,    to  fucceed  that  which  went  out 
there;   and    bek^    pnable    to   continue,  the   agiution  ofwater^   fùf- 
fers  it  to  congeM.     And  this   beats  ^analogy  to.thcr  pra6tice  of  .drying 
précipitâtes,  ^pon   brown  paper,  pr  pièces  of  brick^  or  chalk;   which 
haften    the    exfiCcation  of .  the    things  laid    upon  them,    nôt   by   any 
drying  particles  they  erriit  into   the   foft  fubftanccs,  but   by  imbibing 
the    fuperfluous  '  parts  of  the^   liquor    of  the    fubftanccs    to'  be  dried. 
Thus   I   havc  immeried  a  pièce  of  foft  bread  into  an    a6hjally  cold  li- 
quor, that  >v^outd    haftily  imbibe  its   aqueous  corpufcles,  and  dry  it^  ia 
a  minute   or.rsvo,  fo  as  to  make   it  feel  hard.     And  by  putting  into 
weak   fpirit  of  wine  a  fufficient   quantity   of  fait   of  tartar,   the   fpirit 
will  be   dephlegmed  without    diftiîlation,  or  fo  much   as  heat  ;  which 
the    better     illultrates     the     Cartejian    explanation  -,   becaufe,    by     the 
change   made  of  the  greater  part  of  the  fait  of  tartar   into  a  liquor, 
which    will    not    mix  with  the    fpirit   of  wine   thus    reâified,    it   îs 
nunifeft,    that  the  aqueous  particles   of  the  weak  fpirit,  more   readily 
continuing    their     motion    among    the    fixed    corpufcles    of    the    fait» 
than   the    vinous   ones   of    the   fpirit,    they    pafs    into  the  alkali,  and 
diffolve   it  \  and   thcreby  defert  the  liquor,  thro'  which  they  were  ,be^ 
fore  diffufed.     And  there  is  another  faline  body,    which  fo  unités  with 
water,    as   not   to  be,  by   the  eye,    diftinguiflied   from   itj  yet  it  is  oT 
fuch  a  texture,  that  water  will   forfake  this  body   it  kept  in   agitation; 
to  pafs  ..into  fpirit   of  wine,  and  fo  Icave  that,    which   it  kept  in    the 
form  of  a  liquor  before,  to  appear  in  the  form  of  a  çonfîftent  body  ; 
which  cornes   nearer  the  propofed  experiment  of  glaciation.     But   tnis 
is  yet  farther  illuftrated  by  the  fufion  ofcamphire   into  a  liquid,  with 
the  fteam  only  of  Jqua  fortis^  or  fpirit  of  nitre,  and  the  recovery  of 
its  confiftence,  by   pouring  common  water  to   it  v  for  that  thefe  fpirits 
are  not  fenfibly  warm  (  no  more  than  the  Carte/tan  fnateria  ccskftis)  in 
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Physics.  watcr,  is  manifdd  to  the  touch.  And  tho*  I  at  firft  fufpcâwî,  tbat 
thc  reafon  why  pouring  this  oil  into  wacer,  prefcndy  reduces  it  to 
catnphire  again,  might  be  the  coldnbfs  of  the  water  ;  I  aftcrwards  ibund 
ît  rathcr  owing  to  the  nitrous  fpirits  being  difpofed  to  pafs  eut  of 
thc  oU  into  thc  water,  whilft  the  lîquor  readîly  imbibed  and  dilutcd 
them,  and  confequently  difabled  (b  many  of  them^  that  thofe  which 
Tcmaincd,  could  not  any  longer  pcrform  their  office  ;  fince  the  reduâi- 
on  of  the  oil  into  camphirc  would  prefently  be  made,  tho*  that  li- 
quor  were  not  poured  into  cold  water  but  hot  :  fo  that  the  agitation, 
which  it  received  from  the  particles  of  the  menftruum,  tho'  not  to 
the  touch  fenfibly  warm,  was  much  more  efficacious,  than  that  it  re- 
ceived from  the  heat  of  the  water.  There  may  alfo  be  corpufcles  of 
fuch  a  nature,  in  their  fize,  (hape,  and  other  attributes,  as  to  be  fit  to 
enter  the  pores,  and  pierce  even  into  the  inward  parts  of  water,  and 
fomc  other  bodies,  (o  as  to  expel  the  calorific  corpufcles  thcy  chance 
to  mect  with,  or.to  clog,  or  hinder  their  aétivity,  or,  on  fonie  other 
account,  confiderably  leflen  that  agitation  of  the  minute  parts,  by 
which  the  fluidity  of  liquors,  and  thc  warmth  of  other  bodies  is  main- 
tained.  But,  even  in  fuch  cafés,  tho'  the  agent  and  the  aéhcnis,  which 
prodoce  coldneis,  are  pofîtive  things  ;  yet  the  nature  of  coldnefs  itfelf 
may  confift  in  a  privation.  Thus,  when  a  man  is  killed  by  a  buUer, 
his  death  is  efFeâed  by  a  pofitive,  and  even  impetuous  aâion  ;  yet 
death  itfelf  is  but  a  privation  of  Hfe.  If  alfo  in  a  dark  room,  a  man 
caft  cold  water  upon  a  buming  coal  ;  tho*  the  water  adts  by  its  pofi- 
tive quality  of  moifture,  and,  by  virtue  of  that,  extingoilhes  the  fire, 
and  10  deftroys  the  light  ;  yet  the  darknefs,  confequent  upon  this  aâi- 
on,    is  not  a  pofitive  thing,  but    a  privation. 

The  laft  argument  that  remains  to  be  confider'd  is  this.  Tho*  many 
things  feem  to  grow  cold  upon  the  bare  abfence  of  heat,  yet  unlefs  an  ex- 
ternal  cold  be  introduced  into  them,  they  do  not  4b  properly  grow  cold, 
as  lofe  a  degree  of  heat.  Thiis  a  ftone,  or  a  pièce  of  wood,  which  wc 
fuppofe  neither  cold  nor  hot,  will  become  hot  when  applied  to  the  fire  ; 
but  when  that  heat  ceafes,  and  nothing  cold  is  near  them,  wc  may  pro- 
perly fay  they  are  become  lefs  hot,  and  return  to  their  own  ftatc, 
not  that  they  grow  cold.  But  this  feems  to  be  a  difpute  about 
words.  If  we  fpeak  only  of  a  coldnefs  as  to  fenfe,  I  fee  not  why  any 
body,  that  is  heated  by  the  fire,  may  not  upon  its  removai  thence 
be  faid  to  grow  cold,  and  not  barely  to  lofe  its  heat.  For  the  fenfi- 
ble  coldnefs  of  water,  confifting  in  a  diminution  of  the  motion  of  its 
corpufcles,  that  ccafe  to  be  as  much  agitated,  as  thofe  of  our  or- 
gans  of  feellng  •,  if  this  impaîred  agitation  be  ftill  more  leflened,  thc 
liquor  will  ftill  grow  colder,  without  the  help  of  any  pofitive  caufe, 
till  at  length  the  agile  parts,  which  kept  it  fluid,  being  quite  expeUed 
or  difabled,  the  form  of  the  liquor  comes  to  be  exchanged  for  that 
of  ice.    To  that  part  of  the   argument,  which  propofcs   an  indifiFer- 
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>«rere   cold  by  an  agent,  pofitively  and  aftively  cold -,  we   reply,   that 

ir  is    onc  thing  to  propofc   fuch  a  neutral  body,  as  a   poflîble  thingi 

and    another  to  gîve   inftances  of  it,  in  partîcular  bodies,  wherein  that 

neutrality   is  not  to   be   found.     But   if  a  body  fliould   be  propofed  as 

adiaphorous   with  regard  to  heat  and  cold,  I  might  fay,  that  if  fuch 

an    one  ftiould  be  carried  into  a  hot  place,    it  might  there  grow  warm  ; 

and    if  removed  back  again,    and  kept  till  it  loft  that  new  adventitious 

heat,  it  might  rather  be  faid  to  lofe  its  heat,    than  grow  cold,  as  to 

fcnfe.     The  reafon   is,  becaufe  every   diminution  of  heat,    cannot    de- 

nominate  a  body  cold,  but  only    fuch   a  degree  as  reduces  die  parts 

of   it  to  a   fainter  motion,  than  is  at  that  time  in  thofe  of  our  organs- 

of  feeling  ;    and  till  this  is   done,    the  body  prooofed   is   ftill   in   a 

ftate  of  heat,    as  to  fenfe  ;    tho*   in   regard   ot  other  bodies,  it  may 

then    be  naturally   cold.     Thus  Icàd,  which  hath  but  heat  enough   to- 

keep  it  in  fufion,  may,  by  the  pouring  on  cf  fuch  water,  as  to  a  man*s 

hand  would   fcel   hot,  be  brought  to  grow  hard  ;  which  lofs  of  fluidity 

is  alfo   the  natural  effeét  of  cold,    tho*    perhaps   both   the   métal   and 

the  liquor  be  yet,  as  to  fenfe,  confiderably  hot.     Sb  that  this  contro- 

vcrfy  feems  to  bc  rather  verbal  than   real,  and  may   be    detcrmined' 

by  fcttling  the  dîftinét  accejptation   of  the    words  cold  and  heat  .    * 

But  notwithftanding   thefe  anfwcrs  to   the  arguments,    ail  of  them 

allcdged  by  the   Icamed  Gaffindus;  m^nj  difBculties  remaiil   wkh'  me,, 

particulariy  as  to  the  production   of  cold,   by   corpufcles  of  cold.     1 

ftou'd   bc  gladly  fatisfied  whethcr,   and  on   what  account,   thofe   lit- 

tle  fragments  of  matter  are   cold .?   Whether  thofe   frigorifiç  particles^ 

which  muft   in   multitudes  crowd   into  water,to  turn  it  jhtô  ice,,  hâve 

gravîty  or  levity,  or  are  indifférent  to  both  .?^  "What  ftrufturè  the  cor- 

pufcles  of  coH  are  bfj  to  make  rhcml  frigorifie  to  that  in'nùmerable  va- 

riety  of  bcklres,  thcy  arc   faid  to  pervade  ?  Whether  the  frigorifie  fa- 

cuhy  pf  thefe  corpufclcs    may   be    loft    or   rtot  ?   Whether    they   are 

primitive   bodies  ;  and   if   not>  whether    there    Was    no   cold    in    the 

'^orld,  before  they  were  produced  ;  and  whencé  that  c<ild  côuld  pro- 

cccdP'Artd  laftly,  if  they  are  faid  to  be  primitive  bodies,  how  it  comea^ 

to  paft,  that  by  putting  a  certain  fàftitious  bodv  aâually  warm,  înta 

watcr,  which  was  alfo  warm,    there    Ihould  prefcntly  enfue  an  aûuai 

coldnefs  ? 

But  there  are  two  grand  problems  relating  to  this  fubjeft,  which  I 
Tcquire  to  bc  Iblvcd.  The  nrft  is,  how,  upon  the  mixture  of  two  or 
thrce  bodies,  there  flioûWmanifeftly  enfue  a  great  and  tumultuary  agi* 
tation  of  fmall  parts,  yet  even  during  this  confliâ:,  not  any  fenfible 
heat,  but  a  confiderablc  degree  of  cold  be  produced,  and  that  even  in 
the  internai  parts  of  the  mixture  ?  This  might  tempt  one  to  alk,  whe- 
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Physics.  ther  local  motion  is^  in  its  own  natare,   a  generical  thing»  whichmay 
be  fo  diverfified  by  circumftances,  that  one  kind  of  modification  of  it, 
as  it  is  made   in  corpufcles  of  fevcral  fizcs  and   fhapes^  may  bc  thc 
caufe  of  beat,  and  anothcr  that  of  cpld.     What  gîves  rife  to  thispro- 
blem  ia,    thc   foUowing  experimcnt     We  took  two  or  three  iàline  bo- 
dies^    each   of'them   purified  by  the  fire,    and   mixing  them  tc^ther  in 
a  duc  proportion,  they   produced  what  to  thc   eye  appearM  a  grcac  cf- 
fervefcence  ;  but  tho*  thc  hifling  noife  wcre  laid,    and  the  numcnxis  hob- 
bies  fuddenly  gencrated  madc   thc  mattcr  apt  to  ovcr-flow  thc  glafs, 
if  fmall,  or   the , ingrédients   haftily  put  in;  yct  cvcn  whilft  this  cbul- 
lition  Jafted,  thc  containing  glafs  felt  cxtremcly   cold^  fo  that  cvcn  in 
winter,.thc  outfide  of  it  wou'd   be  quickly   covcr'd   wlth  large  drops 
of  dcw,.  gainM  from  thc  cxternal  air,    which  afterwards  uniting,  tric- 
kled  down   by  their  own  wcight  :    and  by  gradually  throwing  more  of 
the   ingrédients  upon  each   othcr,    we  cou*d  prolong  the  expérimentât 
pl^fure,  and  that  at  various   feafons  of  thc  year.     And   once  taking 
two  deep  glaffes,  I   put  fi  quantity   of  fair  Water,   of  thc  famc  tcmpcr 
with   the  ingrédients,  .in   the  *pne^  and  fome  of  ôur  faUne  mixture  into 
thc  othcr  ;  and  letting  down  a  thcrmometcr  into  the  water,  to  acquirc 
thc  tcmpcr  thereof,  I  raifed  it  up  by  its  ftring,  and  placed  it  in  thc  mix- 
ture that  was  then   hifling,  ana  filling  its  containing  veflcl  with  bub- 
bleS)    upon   which   thc  ung^d  foirit  fubfided  from  four    inchesi,  to 
li  inch.  Then   rcmoving  thc  tncrmometer    into    the   common  water 
agaîn,.thc  fpirit  foon  mounted  to  above  4!  inches.    And  this  I  twicc 
l'epcated^  with  the  like   fucceis,     So  th^   thc  coldnefs  of  this  mixnirc, 
was  far  from  being  a  déception  of  the  fenfe.     And  to  Ihew  how  much 
this  Ilrange    cddncfs   dépends  upoa,  the  peculiar  texture  of  the  mix- 
ture, or  of  its  component  particîes^  I  took  the  remaining  part  of  the 
âcid  lîquor  that  wenttoqompofé  the  mixture,  and  put  thcreto  a  con- 
venîent  quantity  of  fair  water  of  the  lame  teippç^r  ?    t>ut  they   Icanrc, 
ûpori  this,  fcnfîbly  diflPer*d  in  coldnefs,  when  examin'd   byagoodfeal- 
cd  thérmometer.     Some  of  the  p^re  fait,    alfo,    uled  in  the  mixnire, 
being-  addcd  to  watcjr  in   the  Ukc  m^ner,    m.ve  ûq  manifeft  figns  of 
an'  encrcafed  ci^ldneis  ^ .^o  more  th^n  the  glaS  whereiij  l..nfualïy  kept 
a'targe  quanfity  of  oûr  fait  :  whence-  the  coldnefe;  of  the  mixture  an- 
not  be  attributed  to  either  of  thc  ingrédients  apart,   but  is  a  quality 
ariflng  from   their  uhionr    And  Vhéû.  I   had  left  fooie^ofthis  mixture 
for  a  hîght,  *  în  the  famé  roôm'wîth   a  glais  of  fair  water,   and  a  good 
fealed  wcather-glafs'î  I   cou'd  not  in  the  foUowing  raorning,  when  thc 
tumult  of  the.  çontrary  faits  of  the  mixture  wgs  ceàfed,^  pcrccivc  any 
confîderabic  difFerence  bctwixt  the  coldnefs  of  that,  apd.of  thc  water. 
And  hayîng,  inftead  of'thefalt  I   hitïierto  emplby*d^  mix*d  fome  of 
thè  vefy  ftrong  ipîrit  of  this  lait,    and  which   ulfed   tocome   ovcr  there- 
with  in  diftîUation,  with  a  fpirit  drawn  for  thc  purpofe,  which  fcem'd 
cxaAly    like  thc  othcr  I  had  alfo  hithcrto    ufed,  being  inade  wholly 
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hc  &mc  marnicr,  the  mixture  of  thcfe  two,  înftead  of  growing  hor,  Phvsics. 

amc  warm,    and  fuddenly  impcU'd  the  fpîrit  in  the  thermometer, 

n  three  inches  to  above  cight.     And  the   likc  contingcncy  I  havc 

other  timcs  found  in  making  the  cxperiment.     On  the  other  hand, 

ingrédients  ufed  hercin,  wou'd  produce  a  manifeft  coldnefs,   tho* 

:  fait  were  firft  well  warmed  by  the  fire.     The  way  of  preparîng 

:fe  liquors  and  faits,  I   am  obliged  to  conceal  j   but  to  fhew  the 

ne  phenomena  in  a  lefs  degree,  I  put  to  very  good  fait  of  tartar, 

convenient  quantîty  of  the  fpirit  of  vinegar,  tho*I  am  not  fure  that 

is  will  always  fucceed. 

My  fecona  problem  is  this,  From  whence  proceeds  the  vaft  force 
freezing  water?     For,    refifting  bodies  being  to  be  broke  by    a 
oient  local   motion,  and  cold  either  confifting  in,  or  at  leaft  being 
xompanied    with   a  privation,    or  a  great  diminution  of  motion  -, 
:   feems  very  difficult   to  conceive,  how  it  fhould  make  water  ex- 
rt   fo  wonderful  a  force.     GaJJendus  indeed   teaches,  that  glaciation 
\    perform'd   by  the  entring  of  fwarms  of  corpuicles  tJf  cold  into 
he   liquor  ;    but  I  much  doubt  this  iblution  :    fince   theiè  atoms  of 
:old  feem  not  to   make  that  ex^ianfion  of  the  water  required  ;  for 
:hough  water  will   be   more  refrigerated,   as  the  air  grows  colder, 
l^et  tiU  it  be  brought  to  an  aAual  glaciation,  ail  the  marms  of  the 
frigorifie  atoms  in  it,    are  fa  far  from  expanding  it,  that  they  more 
and  more  condense  it.    And  even  that  degree  of  cold,  which  deftroys 
fluidity,  tho*  it  expands  water,  does  not  do  it  merely  by  the  multi- 
tude of  the  frigorifie  corpufcles,  which  invade  the  pore3  of  the  fluid 
body;  fîncc  pure  fpirit  of  wine,  and  ahnbft  aU  chymical  oils,  tho*  ex- 
pofed  to  the  famé  degree  of  cold,   that  tums  water  into  ice  ;  and,  as 
I  hâve  tried,  to  a  far  greater  d^ee,  than  is  neceflary  for  that  pur- 
pofc  %  will  be  the  more  condenfed  by  thofe  fwarms  of  particles.    But, 
what  is  more  confiderable,    I  hâve  carefuUy  obferved,    that,  befides 
conunon  or  exprefs'd  oils,  chymical   oil  of  anifëeds  itfelf,  being  fro- 
zen  hy   an  intenfe  degree  of  cold,  will  not  be  cxpanded,    but  greatly 
condenfed,.  and  accordingly  grow  fpecifically  heavier  than  before.    Bt!t 
no  liquor  befides  water  wiU  fwell  with  cold }  nor  will  water  itfelf  do  fo 
opon  every  degree  of  cold,  but  only  upon  fo  great  a  one,  as  aéhially 
tums  it  into  ice  :  and  upon  the  freezing  of  water,  we  may  obferve  in 
the  ice  many  bubbles,  fuppofed  to  be  aerial,  intercq)ted  between  the 
folid  parts:  which  fuf^fition,   if  true,  would  perhaps  raifë  a  fufpi- 
cion,  that  the  air  contained  in  thefe  bubbles  might  hâve  an  intcreft 
in   the  phenomenon  -,  fince  I  hâve  found  by  trials,  purpofcly  made,  that 
air   gather*d  into  vifible  portions,  may  exercife  a  confiderable  elafti- 
city,  that  appeared   not,   whilft  it  was  invifibly  difperfed  in  the  wa- 
ter/  To  demonftrate,  that  freezing  water  has  aftually  an  expanfive 
force,  we  fliall  hère  add  an  experiment  of  the  famé  nature,  with  fome 
formerly   mention'd  to  the  like  purpofe  ;  and  more  fuUy  repeat  two  or 
three  others,  which  were  niade  to  n^afure  this  force.. 
Vol.  I.  Aaaaa  And 


Digitized  by 


Google 


r 


730  Expériments  and  OBfervations  upoH  Cold. 

Ph Ysics.  And  firft,  I  caufed  the  barrel  of  a  (hort  gun  to  havc  a  icrcw  fittcd  10 
i>^>^N^  the  mouth  of  ir,  by  which  we  might  eafily  ftop  it,  as  we  did  thetouch- 
IhYe^orffe^L^'^^^  after  another  manner;  thenfilling  the  barrel  with  common  water» 
tng'iJater^dê'  ^'^^  cxaélly  clofing  it  with  the  hclp  of  the  fcrew,  we  Jaid  it  in  a  conveni- 
monftrated,  cnt  vcffcl,  whcre  'twaj  cncoiTjpafled  with  a  frigorifie  mixture  of  fnow 
and  ejiimated,  or  ice,  and  fait  ;  and  in  a  (hort  time  wc  foiind  the  barrel  burft  ;  part 
of  the  ice  appearing  along  the  gaping  crack,  made  in  the  body  of 
the  iron  by  the  freezing  water.     But  to  meafure  this  expanfive  force, 

2.  We  took  a  ftrong  cylinder  of  brais,  its  cavity  two  inchcs  india- 
meter  ;  into  this  was  put  a  bladder  of  a  convenient  fize,  containing  a 
quantity  of  water,  fo  that  the  neck  of  it  being  ftrongly  tied,  the  w^- 
ter  might  not  get  out  into  the  cavity  of  the  cylinder,  nor  be  able  to 
expand  otherwife  than  upwards.  Into  this  cylinder  we  fitted  a  wooden 
plug,  turned  on  purpofe,  which  was  fomewhat  lefi  in  diameter  thr. 
the  cylindrical  cavity,  that  it  might  rifc  and  fitU  eafily  in  vl  Upon 
the  upper  part  of  this  plug  was  laid  a  conveniently-fhaped  flat  body, 
whereon  were  placed  feveral  weights  to  depreis,  and  hinder  its  ri- 
fin^  by  the  expanfion  >  then  a  frigorifie  mixture*  being  applied  to  the 
cylinder,  it  appeared,  within  about  half  an  hour*s  time,  (by  a  cirdc, 
which  had  been  purpofely'traced  on  the  fide  of  the  plug,  whereit 
was  almoft  contiguous  to  the  orifice  of  the  cylinder,)  that  the  water 
in  the  bladder  beg^n  to  expand  itfelf  ;  and  in.  two  hours  after,  the 
circle  appeared  to  hâve  been  raifèd  near  half  an  inch,  notwfthfbuid- 
ing  one  hundred  and  fifteen  pound  weight,  that  cndeavoured  to  hin- 
der  the  afcent. 

3.  At  another  time  ufing  the  like  appaîratus,  die  cylinder  be- 
î^g  3tV  inches  in  diameter,  and  in  depth  four  inches,  we  took  out 
the  bladder,  and  found  the  cylinder  of  water  within  it  not  wholly 
frozen,  fome  liquid  parts  appearing  about  the  centre;  which  lîquor, 
if  we  had  not  too  foo^  ddifted  ftonh  the  experiment,  mi^t  pro- 
bably  hâve  raifed  the  weight?  fomewhat  higher.  The  ice  hère  be- 
ing in  length  but  three  inches,  and  i  ;  yet  fo  fmall  a  quantity  fuf- 
ficed  to  raife,  befides  the  board  whereon  it  refled,  an  hundred  pouml 
weight  Averdupoize. 

4.  We  repeated  this  experiment,  and  now  the  plug  raifed  two  hun- 
dred and  fifty  four  pound  weight. 


TTje  End  ofthe  Firft  Folûme. 
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dation  of  a  fcicntîfical  Manner  of  inquiring  into,  and  preparing  the 
Natural  and  Artificial  Bodies  for  the  Ufes  of  Lîfe,  both  in  the  fmaller 
Way  of  Expcriment  and  the  largcr  Way  of  Buiîncfs;  defign*d  as  a  gê- 
nerai Introduûioa  to  the  Knowledge  and  Praftice  of  Artificial  Philofo- 
phy, or  Genuine  Chymiftry  în  ail  its  Branches.  Drawn  ïtomiùx^Celkgium 
Jencnfe  of  Dr.  George  Emeji  Siabl. 

VI.  Chymical  Leftures  publickly  read  at  London,  in  the  Ycar  1731 
and  1732,  andfirice  at  ScarboroUgb  in  1733  j  for  the  Improvement  of 

Arts,  Trades,  and  Natural  Philofophy.  •    ' 

Ail  the  above  Books  publifhcd  by  Peter  Sbaw,  Pbyfician  at  Scar- 
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